


Poor old Mozart. If he could hear how his 
Clarinet Concerto gets mangled when recorded 
and played on an average cassette tape, he'd 
turn in his grave. 

Because its such a delicate piece of music 
it requires a particularly sensitive cassette 
tape to do it justice. 

Sonys CD-Alpha is that tape. 
For a start the tapes surface is coated with 

extra-sensitive gamma hematite crystals, 
smaller and more receptive to nuances of sound 
than the magnetic particles of most other 
brands. 

Under an electron microscope you'd be 
able to see for yourself how all the needle
shaped crystals lie neatly in rows, rather than 
higgledy-piggledy on the base film. 

In translation, this means the tape surface 
is smoother. The dynamic range is broader. 
And when you record on it, the sound is printed' 

evenly from beginning to end of each and 
every C60 or C90. 

As for CD-Alphas MOL performance, 
its impeccable. The lows, middles and 
highs are audibly free from distortion. 

Sony appreciate that however sensi
tive a tape may be, it is still capable of 
mutilating Mozart if the mechanics of the 
cassette itself aren't engineered to the 
nearest microns. 

Look inside any CD-Alpha cassette 
and you will find two things you 
won' t spot in any other brand of cassette. 

First, an inner liner made from . 
graphite coated polyester. (Some other 
manufacturers are content to make their 
liners from paper.) Onto this are moulded 
two parallel ribs. 

Secondly, you'll observe the tape 
hubs are stepped'. Each has a deep groove 
that runs around its circumference, and 
into this slot the ribs of the liner. Its 
the same principle which keeps a train 
on the tracks. 

Simple. Only no-one ever thought of 
it before. 

Sony call it their SP mechanism. 
It makes jamming a problem of the past 
It also ensures that the tape transport 
over the heads as you record is constant 

on both A and B sides. 
Now every Sony cassette is made this way. 

So that whatever kind of tape deck you have, 
the res a cassette to suit it. 

The only pity is that now this problems 
finally been sorted out, Mozart isn't around to 
enjoy the recordings of his own music. 

Sony Tape. Remarkably close to the original 
sound. SONY:. 

AVA ILABLE AT BOOTS, COMEl: DIXONS, TELEFUSION AND ALL SONY DEALERS. FOR FURTHER INFORMATION. CONTACT THE SONY SHOWROOM, 134 REGENT STREEl: LONDON WI. 
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HOW TO 
USE THIS BOOK 

The Hi- Fi Ch oice pub l icat ions h ave 
prod uced a f u n d  of experi ence g a i n ed 
from t h e  deta i led and  r igorous exa m i n
at ion of a wide cross-sect ion of prod uct 
from every category of h i- f i  eq u i p m ent. 
Each pub l icat ion  i n vo lves a soph ist i
cated lab measurement prog ramme and 
extens ive l iste n i n g  tests i n  order to 
g ive the m ost accu rate and com prehen
s ive data to enab le  the  h i- f i  buyer to 
ch oose wise ly. 

Br i n g i n g  the  Best Buys and  Re
co m m ended prod ucts togeth e r  i n to 
one p u b l icat ion  can offer a u n iq u e  
g u ide both t o  the  purchase o f  i n d iv idua l  
i tems of eq u i pment  or  to the  putt i n g  
tog et her  o f  comp lete syste ms. That 
one p u b l icat i o n  is the Hi- Fi Choice 
Best Buy Guide. A few words o n  h ow it 
is  best used seem in ord e r. 

Putting together a system offers basic 
advice on how to approach the problems 
of buying h i-f i  e q u i pment, h ow to work 
out  a budget for  a system and where to 
buy from. The i m portance of d e m o n
st rat i o n s  a n d  perso n a l  a u d i t i o n  is  
stressed, a n d  h i nts are g iven o n  h ow to 
get the best out of a shop  d e m o n
st rat ion .  M ore deta i led  advice on h ow 
to ch oose and match t u rntab les, arms 
and cartridges, ampl if iers and speakers, 
is g iven later i n  the  chapter, a long  wi th  
answers to the more com mon questions 
asked when choos i n g  a system.  The 
chapter conc l udes by look ing  at ' p rice
poi nt' syste ms, popu lar  com b i n at ions  
of  eq u i pment  a t  £300 ,  £500 p l u s,
£ 1 OOO to £ 1 500 and £3000 pl us. Alter
nat ive prod ucts and  com prom ises are 
suggested a long  wi th  advice on how to 
ch oose a system t h at offe rs the best 
potent ia l  for later u pg rad ing .  H ow to 
site it once you've got it is also covered. 

Each g ro u p  of re pr in t  rev i ews is 
prefaced by a newly wr i t ten i n t ro
d uct ion .  Th is  g ives backg ro u n d  to the  
prod ucts u n d e r  revi ew, and  basic i n
format ion  o n  h ow to read the  tec h n ical  
s ide of the i n d iv i d u a l  reviews. These 
in t roduct ions  carry o n  from the advice 
g iven in the chapter  Putting toge ther a 
system, and offer more specif ic advice 
on  the i nsta l lat ion and a l ig n ment  of

arms and cartr idges and o n  the m a i n
tenance of prod ucts l i ke cartr idges 
and  cassette decks. 

Tuners have n't  been looked at by Hi
Fi Choice for some t i m e, so rather  t h a n  
pr i nt  o ld mater ia l  t h e  e d i t o r  h a s  pro
d uced a cou p l e  of pages of Tu ner  Best 
Buy/ Recomme ndat ions taken from the 
Tuner & Amplifier i ss u e. Th is  chapter  
a lso conta i n s  adv ice o n  how best  to 
ch oose and  set u p  an aer ia l  for FM 
stereo recept ion .  

S i m i l ar ly, rather  than re pri nt  reviews 
of ree l- to- ree l  tape decks, t he  pros a n d  
c o n s  o f  ree l- to- ree l  versus cassette 
are we ighed up and a s u m mary of the 
rev iews p u b l ished as part of the  I nt ro
d uct ion  to the  chapter  on Cassette 
Decks. Recommendations for Cassette 
Tapes are h a n d l ed by a compa rison 
chart taken fro m  Ang us McKenz ie' s  
comprehensive review of cassette tapes 
pub l ished as part of the  Hi- Fi Choice 
Cassette Decks iss u e. There is  a n  
add i t iona l  one- page s u m m a ry o f  tape 
types which exp l a i n s  the  basic d iffer
ences. 

The Best Buy Guide conc l udes with 
a short repr in t  sect ion  cover ing o n l y  
Best B u y  rated head phones, thoug h 
a l l  other  Reco m m e nded mode ls  are 
l i sted i n  s u m m ary form i n  the  i nt ro
d uct ion  to t h is ch apter. 

N at u ra l ly  i n  repri n t i ng  reviews pro
d uced ove r a per iod of a year a n d  the  
reassessm ents o f  even o lder  prod ucts, 
some of the  i nformat ion  co u l d  be out
of- date. But every effort has been 
made to contact man ufact u re rs and 
p u b l i s h  deta i l s of smal l  desig n or  
cosmet ic changes, i n  U pdate para
g raphs or as rev is ions to the  re pr i n ts. 
Where a price has gone  up or g o n e  
down, the  pr ice cu rrent  a t  t h e  t i m e  of 
the or ig i n a l  review was pub l i shed has 
been l i sted a longs ide the  new price, to 
enab le  the reader  to put i nto perspec
t ive the  va l u e  for  money assessm e nts 
made i n  the reviews. Deta i l s  of pr ice, 
d ist r ibut ion  or  specif icat ion changes 
have been l i sted on nea rly a t h i rd of 
the  repr in t  mater ia l .  

For the  readers of Hi-Fi Choice who 

a l ready h ave one or  m ore of the  issues 
wh ich  conta i n  rev iews repr i nted h e re, 
it is best to po int  out t hat t h e re were n o  
Best B u y  reco m m endat ions  m a d e  i n  
t h e  or ig i na l  t u rntab le iss u e  n o r  are 
some Best Buy and Recom mended 
p rod ucts n ow ava i l a b l e. Any o ld  
favou rites t hat h ave been  d ropped i n  
recen t  months  are  l isted as  part of t h e  
sect ions  i n  the  chapter  I n trod uct ions  
ca l led Other Models Worth Considering. 
It may be that  a now de leted but  h i g h ly 
esteemed mode l  can be fou n d  o n  the  
market a t  a sav ing  on  i t s  t h e n  cu rrent  
pr ice.  Barg a i n  h u nters a re recom
mended to t u rn to these sect ions  to 
check out  pr ices and  l i ke ly  p rod u cts. 

Readers of t h is Best Buy Guide who 
seek e laborat ion  of any po in t  or w h o  
want  to g e t  a w i d e r  range o f  products 
from which to choose are recom mended 
to t u rn to the  or ig i na l  issues of Hi- Fi 
Choice from wh ich  the  repr i n t  mater ia l  
is taken.  Issues 1 9  to 22,  2 4  a n d  2 5  are 
the  re levant p u b l icat ions. These co n
ta i n  i n-dept h  consumer  a n d  tec h n ica l  
i n t roduct ions expla i n i ng in  f u l l  the 
backg ro u n d  to t h e  tests and  p rod u cts 
rev iewed. They also conta i n  Overall 
Comparison Charts, Conclusions which 
d iscuss the  f i n d i ngs of the project in  
g e n e ra l  terms and usefu l Glossaries to 
h e l p  expla i n  some of the n ecessary 
tec h n ical  terms a n d  d escri pt ions  u sed. 

The danger  of re lyi ng too heavi ly on 
the mere i nc l us ion  of a prod uct in t h is 
Best Buy Guide can n ot be stressed too 
strong ly, and reade rs are advised to 
read back up i nto the  reviews rat h e r  
t h a n  re ly on the s u m m aries. T h e  rev iew 
proper  may conta in  i m portant provisos 
on  the app l icat ion  or s u itab i l ity/com
pat ib i l i ty of certa in  prod ucts. Whatever, 
the  Best Buy Guide is a fi rst step o n ly 
for the  h i- f i  buyer, and  it needs the 
su pport, t he  h e l p, and  the  advice of a 
good dealer, p lus  the l iste n i ng fac i l it ies 
he can put at you r  d isposal .  
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PUTTING 
TOGETHER
A SYSTEM 

What exact ly do yo u want from h i- f i  
e q u i p m e n t? Dec ide  t h at and  you' re 
m o re than  ha l f  way towards buyi ng t h e  
r i g h t  prod ucts. I look  o n  h i- f i  a s  a 
means of recreat i ng  i n  the h o m e  a 
m u s ica l  exper ience that is re lated to, 
but not interchangeable with, l ive m usic. 
I don ' t  care what it looks l i ke; I don ' t  
want L E Ds to look at a n d  knobs to 
twiddle. That i nformat ion  h e l ps cut 
d own the  m arket to a manag eab le  
s ize. What to do wi th  t h e  short l i st 
fo l l ows i n  a few parag raphs !  

The re is  a syn d ro m e  which aff l i cts 
many h i- f i  buyers wh ich  causes t h e m  
t o  c h o p  a n d  change eq u i pment  cost ing  
pretty m uch  t h e  same m o n ey. I t  s tems 
f rom havi ng  n o  apprec iat i o n  of  o n e' s  
expectat ions  o f  domestic m u s ic re
produc ing  eq u i p m ent. For the  f i rst
t i m e  buyer I ' d suggest q u iet ref lect ion  
on  what you  g et out  o f  m us ic  a n d  what
you expect to get from h i-f i .  For the  
user  who is d issat isf i ed, I suggest 
ref lect ion on what aspects of you r  
c u rrent  eq u i pm e n t  d o n' t  come u p  to 
expectat i ons. 

Then you s h o u l d  meas u re you r  ex
pectat ions  aga i n st rea l i ty. H i- f i  s hows 
are beco m i n g  bette r p laces to do t h i s  
(dea l e r  sh ows, at l east) a n d  dea lers' 
showrooms can often do a good job. 
Go a long and  ask to l isten to a system 
that can be recom mended at  say £350,  
or  at a pr ice you can afford. Then ask to 
hear o n e  which costs twice or  t h ree 
t i mes that pr ice and  is  aga i n  recom· 
mended. Pres u m i ng you r  dealer knows 
h is  stuff (and  that is why it is as 
i m portant to aud i t ion  dea lers as i t  is 
eq u i pm en t) ,  t heri you wi l l  come away 
with a mon etary meas u re of yo u r  ex· 
pectat ions. 

Cost, coup led  with the  i n format ion  
on  what you  want  f rom h i·fi (w ide
dyna m ic range, smooth f lat respo nse, 
ta ngib le i mag e ry, deep bass, etc) ,  a n d  
what y o u  c a n  expect t o  g e t  for  y o u r  

money, can a lmost p inpoint t h e  prod ucts 
to s h o rt l ist a n d  a u d it ion. 

The dealer is an essential  part of th is 
eva l uat ion as h e  can put  you r  i deas 
i nto m u s ic and let you hear j ust what 
you' d be co m p ro m is i n g  by gett i n g  t h e  
syste m  yo u rea l ly  want, but  buy i ng a 
ch eaper cartr idge say to be ab le  to 
afford the packag e now. H e  can l et yo u 
hear  systems that show the  way to 
successf u l  u pg rad i n g. I f  a l l  h e  l istens 
to though  is  the  ratt le  of the  cash 
reg ister you' I I  be bette r off  e lsewhere. 
Choos i ng you r  dea ler  is  as i m portant  
as the  eq u i pm ent. Prepare d ness to 
demonstrate a n d  take t ime to s h ow the 
options avai lable is to my way of  t h i n king 
more i m portant  than  an extra ha l f  per  
cent  d iscou nt. 

H ow to a p port i o n  a b u d get 
For m u lae for o n e- t hird here, a q u arter 
there spe l l  d isaster. At the end  of t h e  
day you want a good m usic reproduction 
system for you r  m o n ey. I f  you h ave 
ach i eved t hat by spe n d i n g  70 per cent  
on  the  t u rntab le a n d  j ust 1 0  per  cent
on the  a m p, so wh at? A budget s h o u l d
b e  apport ioned t o  g ive a s  m uch m o n ey 
as poss i b l e  to the  bas ics. 

The most important  aspect to me of a 
h i- f i  system is its ab i l i ty to excite. 
M usical excitement seems to be 'coded' 
in w ide dyn amic  contrasts and  c lean 
t rans ie nts. The basics for a system t hat 
ca n come up wi th  these goods are a 
tu rntable that  can offe r wide dyna m ics 
and stable i magery, coupled with above 
average sens it iv i ty speakers and a fai r 
s ized a m p  to provi de the  necessary 
headroom. If I can't  afford a l l  t hat I 
m u st decide o n  the  s i n g l e  most i m
portant i tem.  Speakers are go ing  to 
reproduce what is fed to them, ampl if iers 
l i kewise; it is the  tu rntable that  is 
respons i b le  for the i nteg rity of m us ica l  
dynam ics, and  I s h o u l d  therefore buy 
the  best t u rntab le I can ,  l eavi ng as ide 

enough  for cheap, but  good ,  speakers 
and an amp l i f ier. 

You may dec ide that  a smooth f lat 
response is  the s i n g l e  m ost i m porta nt  
aspect of  own ing  h i- f i  and  wi l l  dec ide 
to apport ion  the  g reatest a m o u nt to a 
pai r of wide bandwidth, low colouration 
speakers. 

· 

A word of caut ion is requ i red. Most fol k  
i n tu i t ively, and  w rong ly, ass u m e  that 
the  t ransducers i n  the  system,  the 
cartr idge a n d  speakers, wi l l  have t h e  
g reatest effect on  the  sou n d. They w i ll 
ce rta i n ly produce the  b iggest d iffe r
ences i n  tona l  ba lance and colou rat ion 
level but  i t  i s  the tu rntable that sets the  
seal on the  dynamic range and potentia l  
detai l ret r ieval ,  as its job is  to provid e  
an iso lated env i ronment f o r  t h e  sty l us/ 
d isc i n terface. No fancy transducer  
can make u p  for what i t' s  not g ett i ng. 

Face the prob lem of budget ing  with 
you r  dea ler, get h i m  to p lay to you two 
systems cost i ng  roug h ly the same, 
one  wi th  m o n ey spent  on the  tu rntab le
and one w i th  money spent on  speakers 
or an a m p  with tone contro ls. L isten to 
the  budget ing  opt ions before decid ing. 

H ow to a p p roach a d e m o n strati o n  
Make appo i ntme nts i f  poss i b l e  to g ive 
the dea ler  t i m e  to acco m m od ate yo u r  
needs. Make t h e  l iste n i n g  opt ions as 
s i m p l e  as poss ib le  and approach the  
task w i th  som e  deg ree o f  sc ient i f ic  
rig o u r. Change one  i tem at  a t ime to 
e n s u re yo u know what caused the 
change i n  so u n d  q ua l i ty. U se a few 
pieces of fam i l i ar m us ic - and perhaps 
one p iece of m us ic  you can't  ab ide, as
that often affects the  way you l isten.  

If you go i nto a dealer to buy speakers, 
t ry to have them demonstrated wi th  
eq u i pment  s i m i la r  to your own; don't 
p ick speakers after  a demonst rat ion  
us ing cassettes, i f  you  on ly u.se records 
for i n stan ce. 

5 
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Record p laye rs -
c h o ice a n d  i nsta l lat i o n  
T h e  t u rntab le perfo rms t h e  essent ia l  
task  o f  iso lat i n g  t h e  disc/styl us  i nter
face. You s h o u l d  t h i n k  how. you r  su r
rou n d i ngs are g o i n g  to i nf l u e n ce t h e  
way i n  wh ich  i t  d oes i t s  job. I f  y o u  l i ke 
you r  m us ic  loud  yo u w i l l  need a t u rn
tab le  that can cope with a i r- borne 
v ib rat ions. I f  you l ive i n  a roo m  with a 
wooden suspended f loor  t h e n  you w i l l  
n eed a t u rntab le  w i t h  a suspens ion  
that can cope. The revi ews pr i nted 
later  in  t h e  book can help w i th  the 
cho ice. 

I h ave la id  stress on t h e  i m portance 
of  t h e  t u rntab le  a n d  th is  leaves you the 
opt ion  of  eco n o m i sing o n  arm and
cart r idge to get t h e  best m otor  u n i t  you 
can.  Upg ra d i n g  a rm a n d  cart r idge at a 
late r date is less pa i nf u l  than  c h a n g i n g  
t h e  w h o l e  front e n d .  

I t  su rpr ises many p e o p l e  t h at a good 
tu rntab le can m a ke a syste m  s o u n d  
m o re dyn a m ic. A t u rntab le wit h l ess 
than  g ood iso lat i o n  is  g o i n g  to prod uce 
lots of low f req u e n cy s igna ls  when put  
i nto a roo m  with spri ngy f loorboards. 
The a m p l i f ie r  is go i ng to a m p l ify t h is 
rubb ish  as we l l  as t h e  m us ic  s i g n a l  and  
can  lose val uab le  h eadroom and power 
in t ry i n g  to d rive loudspea kers at s u b
s o n i c  f req u e n c i es. I t  m ay be t h e  
arm/cart r idge co m b i n at ion  t hat's at 
fau l t here too. There is a s i m p l e  graph 
pr i nted be low t hat wi l l  he lp  you to 
ch oose a cart r idge and arm com bi n a
t ion  t h at wil l  n ot have a f u n d a m e nta l  
reso nance in  a n  u nfort u nate area. The 
rev i ews g ive you a l l  you need for  t h i s  
g raph -t h e  effect ive m ass o f  t h e  arm,  
the m ass and c o m p l iance  of t h e  
cartr idge .  

MASS /COM PLIAN C E/ R E SO N A N C E  
R E LATI O N S H I PS 
C a l culati n g  the ma i n  a r m  / c a rtri d g e  
reso n a n c e  i s  re lat ive l y  s i m p l e  i f  o n e  
knows t h e  fol l owi n g  d eta i l s; a r m  
effective m a ss; ca rt r i d g e  m a ss; 
cartr idge c o m p l i a nce. 

Ad d the a rm and cart r i d g e  m asses 
tog eth e r  and d raw in the co rres
pond i ng ve rt i c a l  l i ne.  Then d raw i n  
the h o rizontal  l i n e correspo nd i ng to 
the c a rt r i d g e  co m pl i a n ce. At t h e  
poi nt o f  i n te rsection t h e  reso n a n ce 
ca n be read fro m  t h e  d ia g o n a l  fre
q u e ncy l i nes; the s h a d e d  a rea re
presents t h e  opti m u m  a rea with i n  
wh i c h  t h e  l i n e s  s h o u l d  i nte rsect. 

Wh i l e  not i n fa l l i b le, t h i s  tec h n i q ue 
u s u a l ly g ives usef u l  a nd m ea n i n gf u l  
res u lts. 

O nce c h osen,  you can h ave you r  
dea ler  de l iver  and  i nstal l t h e  t u rn tab le/ 
arm/cart ridge package, t h o u g h  yo u 
may p refer to i nsta l l  t he cart r idge you r
se lf. Deta i ls of how a l i g n m e n t  can 
m i n i m ise d i stort ion due to t rack ing  
e rro r is  i nc luded  i n  t h e  i n t roduct ions  to 
the  chapters o n  Turntables & Tonearms 
and Cartridges. The prot ractor  p ri nted 
h e re s h o u l d  be used to sq u a re the 
cart r idge to a rad i u s  of the d isc at two 
poi nts. Th is  m ea ns t h at t h e  a rc t racked 
by the arm cuts the i m ag i nary rad i u s  
a l o n g  w h i c h  t h e  record was cut  a t  two 
po i nts, w h i c h  m i n i m i ses d i st o rt i o n  
across t h e  w h o l e  d i sc s u rface. (Th is i s  
often  known a s  o verhang a djustment, 
as to g et t h e  geometr ic  a l i g n ment  r ight  
t h e  cartr i dge m ust be set forward in  
t h e  arm to ' overhang'  t h e  s p i n d l e  or  
centre of the tu rntabl e.) Rather  than go 
for a s ing l e  m easu re of  overhang i t  is  
bette r to use a two- po i n t  p rotractor 
( the  o n e  p u b l ished h e re is prod uced 
for m i n i m u m  d i stort ion o n  records wi th 
m i n i m u m  g roove rad i i  u p  to 58 m m, 
d iffe re nt zero poi n ts wi l l  be ach i eved 
u s i n g  the 60 m m  I EC sta n d a rd) . 

Fu l l  deta i l s  of t racki ng  weig ht, b ias 
sett i ng ,  etc, a re i n c l u ded i n  t he above
m e n t i o n ed chapters. 

/"'" � \. l./ 
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Alignment Protractor 

S u g gested co m b i nati o n s  
Prices are approx i m ate, a n d  t h i s  i s  not  
a com p re h e nsive l ist. 
•Ariston RDBO + Linn Basik(£205.00)

or SME I/IS (£250.00) or Maywa re 
(£220.00).

•Dun lop Systemdek + Linn l t tok
(£: 530. 00) o r  Helius (£430.00) or
Mission 7 74 (£450. 00) o r  Syrinx

(£500.00) .
•Pink Tria ngle + lttok (£530.00) .
• L ux P D3 00 + lttok (£730.00) or

Sumiko (£ 1 , 300.00) o r  FR64 FX
(£770.00) .

•STD 305 S + Mayware (£220. 00).
• Th o rens  TD160S + Mission 7 74

(£340. 00) o r  Helius (£320.00) o r
A T1100 (£270.00) o r  Ultra cra ft
(£270.00) .

eTh o rens  TD160BC + SME I/ IS 
(£205.00) o r  Mayware (£ 1 60.00) .  

•Wa lker CJ55 + Hadcock 220
(£230.00) or Basik (£ 1 80 .00) or
Helius (£2 8 5 . 00) .

A M P L I F I E RS A N D S PE A K E R S  
These i t e m s  a re hand led togeth e r  
here because the  m atc h i n g  of a m p l i
f i e rs a n d  spea kers i s  o n e  of the  
co m m on est p rob lems encou ntered i n  
putt i n g  tog et h e r  a h i- f i  system.  Near ly  
a lways t h e  wrong q u est ion  is  asked, 
n a m e ly ' how many watts do I need?' 
What you d o  n eed to k n ow t h o u g h is 
how l o u d  you want  you r  h i- f i  syste m to 
g o  in you r  l iste n i n g  room.  The ' wattage' 
of t h e  a m p l i f ie r  doesn't  t e l l  you th is. 

T h e re are three i nf l u e n ces o n  the 
perceived loud ness once a good s igna l  
from t he t u rnta b l e  is  assu red. The  
a m p l i f ie r  power, the sens i t i v i ty of t h e  
lou dspeake rs a n d  b o t h  t h e  f u r n i s h i ngs 
and s ize of t h e  l iste n i n g  room.  B ig  
heav i ly  f u rn ished room s  n eed more 
e n e rgy p u m p i ng i nto  t h e m  for the same 
perceived loudness as a smal l  ref lective 
(sparse ly fu rn ished) room. As expla i ned 
in the i n t roduct ion  to the chapter  o n  
Loudspeakers o u r  reviews g ive a range 
of  ampl i f ie r  powers for each s peaker
g ivi ng  the m i n i m u m  req u i rement (wh ich 
s h o u l d  suff ice for average leve ls  i n  
smal ler  than average sparsely furn ished 
rooms) to the maxi m u m  power hand l i ng  
wh ich  shou ld  represent t h e  k i n d  of  
ampl i f ie r  power req u i red i n  a l a rg e r  
than average room fu rnished with heavy 
d ra pes, t hick carpets and p l e n ty of 
fu rn itu re. (Average room= 80 cu metre.) 

M an y  peo p l e  are n e rvous about  
damag i n g  loudspeakers by over-d riv ing 
them with the i r  amp l if iers. As expla ined 
i n  the c hapte r o n  Loudspeakers a b ig  
amp l if ier  is u n l i kely to damage speakers 
eve n peaki ng  we l l  above t h e i r  power 
h a n d l i n g  for a s h o rt space of t i me.  A 
s m a l l  a m p l i f ier constant ly ru n n i n g  out  
o f  s team a n d  c l i pp ing  is  m o re l i ke ly to
damage l o u dspeake rs. H ow we l l  a n  
amp l i f ie r  performs a s  i t  approaches 
the  l i m i ts of its powe r output is  covered 
i n  the i n d iv i d u a l  reviews. 

How to ma ke yo u r  a m p l i f i e r  
so u nd twice a s  l o u d  
An out rag eous c l a i m  you' d t h i n k. But  
the  answer is  s i m p ly change you r  
speakers for o n es h avi ng a n  extra 3 d B  
sens i t ivi ty. The ta i lo r i ng  of ranges of 
a m p l i f i e rs by t h e  m aj o r  J a p a n ese 
man ufact u re rs w i th  mode ls  every ten  
watts f rom 30 watts to 70 watts i m p l ies 
that  t h e re is  a n  i mportant  l o u d n ess 
d iffe re nce cou p l i ng up a 40 watt a m p  
afte r  a 30 watt a m p. I ' m  afra i d  n ot- t h e  



d ifference wou ld be bare ly d iscern ib le. 
Chang ing  from a speaker rated at 
about B5d B/ 1  w/ 1 m sens i t ivi ty to one  
w i th  a f ig u re o f  a j ust above average 
BB d B  wou l d  p roduce a sou n d  twice as 
loud. The po int  worth mak ing  h e re is 
that chas i n g  after t h ose extra few 
watts when buying an  am pl i f ier  is po int
less as the d i ffere nce wou l d  be wiped 
out ten t i m es ove r by eve n a s l i g ht ly  
more sens i t ive spea ker. 

E l ectr ical  m atc h i n g  
A n  ampl if ier's ab i l ity t o  drive a diff icu lt  
impedance load is shown by i ts doub l ing 
of power from the norma l  B o h m  f ig u re 
to the  4 o h m  load and a f u rt h e r  atte m pt 
to d o u b l e  the  output  when  d r iv i ng  a 
2 o h m  l oad. The  a m p l i f i e r  rev i ews 
co ntai n t h is i nformat ion .  M atch t h is 
i nformat ion  u p  with the  q u oted i m
pedance and ease of d rive m e n t i o n ed 
i n  the  speaker rev iew. 

The ab i l ity to d r ive d iff i cu l t  l oads is  
the factor beh ind  the su per ior aud i t ion
i n g  performance of s m a l l  a m p l i f iers 
l i ke t h e  N AO 3020 and t h e  Nytech 
rece iver when com pared wi th  run- of
the- m i l l  o ri enta l  des igns of th ree t i m es 
the B o h m  power. 

The lou dspeaker cable you ch oose 
to put  between the amp and speakers 
can h ave a d e l i ter ious effect o n  t h e  
sound  q u a l i ty. D o n ' t  u s e  o d d  b its of 
w i re but  i nvest in 5 am p  ma ins  cab le  for 
s hort ish  runs or  1 3  amp cab le for 1 0  
metre lengths. Special ist cables offer ing 
h igh-qua l ity stranded copper cores can 
be recom m ended. Do be caref u l  how 
t h e  wi re is wrapped off aro u n d  the  
amp l i f ier  term i na ls  and don ' t  l et short 
c i rcu its happen.  

Spea kers a nd roo m s  
Size a n d  furn ish i ngs have a l ready been 
m e nt ioned but  there a re other factors 
to take i nto cons iderat i o n  to ach i eve a 
s mooth response and  good stereo 
i m agery. Use t h e  speakers where t h ey 
are des i g n ed to go.  Some speake rs 
l i ke the  ARC 1O1 AP are des ig ned to be 
mounted back agai nst a wal l  to ach ieve 
a balanced bass output. Other speakers, 
say the Rogers Studio 1, a re des ig n ed 
to be stand  m o u nted and  used i n  free 
space at least 1 m from the back wa l l  
for t h e i r  bass output  to be co rrect ly  
ba lanced. Corn e r  m o u nt i ng  d o u b les 
up bass o u t p u t  ag a i n  ove r wa l l  
m o u n t i ng.  

A rough  ru l e  of t h u m b  is that the 
speakers and l iste n e rs s h o u l d  be at 
the corn e rs of an e q u i lateral  t r iang le  
w i th  the  speakers a n g l ed i n  to the  
l i ste n i n g  pos i t ion .  There is  not h i n g  
better  t h a n  exper i m e ntat ion  i n  t h e  
h o m e, a s  i n  s o m e  i n stan ces t h e  
speakers can afford to b e  f u rt h e r  apart 
or ang led to h ave t h e i r  axes cross i n  
f ront  o f  t h e  l i ste n i ng area. U s e  a 
s i m p ly- m i ked record i n g  and adj ust the  
speaker posit ions  un t i l  you g et a f i rm 
i mage extend ing right  between them 
and exist i n g  i n  depth .  

Be carefu l  0ver where you pos i t ion  
you r  loudspeakers i n  re lat ion  to you r  
tu rntab le a s  t h e re is  no po in t  mak ing  
i ts  job harde r  by  poi nt ing a loudspeaker 
d i rect ly at it . Wh i l e  o n  the  s u bj ect of  
t u rntables and speakers it is  someti mes 
better  to sacrif ice bass extens ion  i n  a 
speaker syste m  than  to buy b ig bassy 
speakers and expect c lean bass from 
the poor t u rntable, so e n d i n g  up l iv i ng  
i n  a n  e nvi ro n ment  swam ped with low 
freq u ency j u nk 

Receivers ve rsus tuner  and a m p l if ier 
Is  it better  to buy separates or  save 
money and go for a rece ive r - a t u n e r  
and amp l if i e r  a l l  i n  one? I f  y o u  can 
accept the l evel  of fac i l i t i es that  a re 
prov ided as a match o n  the  t u n e r  and  
a m p  sect ion  by  the  rece ive r  man u
fact u re r  then  a rece iver can offer a 
sav i ng.  I f, t h o u g h, for exam pl e, you 
wanted the si m p l est- to- use t u n e r  wi th  
fa i r  FM stereo performance yet  wa nted 
to use two tape decks and a cassette 
p laye r with you r  a m p l i f ie r  yo u' d h ave to 
ch oose a cheap t u n e r  and a fac i l ity
laden a m p l i f ie r; no rece ive r  m a n u
fact u re r  offers that k i nd  of package. 

Upg rad i n g  
Whatever y o u  choose a n d  f i na l ly buy, 
t h i n k  ahead to t h e  t i m e  when you wi l l  
e i ther  want t o  rep lace part o f  t h e  
system or  i m p rove its performan ce. 
Some systems offer  a s i m p l e  route to 
hass l e-free u pg rad i n g  w h i c h  g i ves 
good i m prove m e nts each t i me.  Take 
for i nstance a good q u a l ity f i rst- t i m e  
system that c o u l d  b e  reco m m en d ed by 
many dea l e rs and is i ndeed prod u ced 
to a l l ow for pai n l ess u pg rad ing .  Th is  is  
a L i n n  Sondek f i tted with the L i n n  
Ba sik a r m  a n d  cart r idge  u s i n g  a 
Nytech or A& R A60 amp l i f ier  with ARC 
101 AP speakers. The f i rst u pg rade 
move cou l d  be to use a movi n g- co i l  
cartr idge i n  t h e  Basik a r m  and change 
the i n put  card i n  the  a m p l i f ier. The 
Su pex 901 S (wh ich  wo u l d  ru n i n to  the  
mag n et ic  i n put  a l ready i n  use) or  the  
Su pex 900 Super  seem c u rre nt  
favou r ites. The next move cou ld be to a 
better  arm: L i n n  h ave des igned t h e i r  
£ 4 0  Basik a r m  so that i t s  base can b e  
used f o r  t h e i r  £253 l ttok a r m ,  and  t h is 
wou ld  be a l og ical  m ove. The n ext 
u pg rade cou l d  be to take the act ive 
opt ion  on  the speakers, d ispense wi th  
the mod u la r  crossover and to use a n  
e l ectro n i c  c rossover a n d  a n  extra 
powe r a m p l i f ie r  ( both A& R and  N ytech 
m a ke power a m p l i f i e rs spec i f ica l ly  
des i g n ed for t h is job) . Th is  u pg rad ing  
scheme shows t h e  benef i ts o f  an  i n
teg rated syste ms approach, wh ich  is  
beco m i ng the  norm with som e  U K  
manufactu rers fol lowing s i m i lar  des ign 
p h i l osoph ies: for  i nstance, there are the 
modu lar  Mer id ian  pre/ power a m p l if ie r  
des i g n s, the  amp l i f iers f ro m  Cr imson 
E lektr ik, and  the newer N AO des igns  
which offer bridging faci l i t ies. 

One popu lar  and cheap/si m p l e  way 
to u pg rade is to f i t  a n ew styl us to a n  
exist ing cartr idge. Buying a better stylus 
hav ing  a more soph ist icated prof i l e  
ca n be a g ood i d e a  if the  a rm i n  u s e  i s  
st i l l  co m pat i b l e  w i th  any  c h a n g ed 
co m p l iance. S h u re cart ridges, t h e  A&R 
des igns  and some of  the  Ortofons  offer 
s im ple exchange sty lus improvements. 

S u g gested syste m s  
Su itably the  £300 system,  i ndeed the  
cheapest system,  that cou ld be put  
together  u s i n g  t h i s  g u ide is one  wh ich  
is a l ready s e l l i n g  we l l  i n  the  dea lers. 
The Dua l  CS505 is one of the  few 
recom mendable budget turntables n ow 
avai lab le; coup le  th is  with the  JVC AX1 
amp l i f ier  and  a pai r of Marantz HD445 
speakers pl us a l i t t le  extra expense for 
a sm oother  cart ridge than an  abso l u te 
budget des i g n  (say the ADC VLM/JJn to 
asse m b l e  a capab le  system.  The N AO 
3020 a m p  and M iss ion 700 speake rs 
are an eve n more pop u la r  package, 
part icu larly with cheap Ortofon or Grado 

cartridges. KEF Celeste IV and Celestion 
130s wou l d  offer a l i t t le  more than the  
basic speakers too. The cho ice of  the  
N AO a m p  wou l d  enab le  t h e  use of 
sens i t ive speake rs up to and  i n c l u d i n g  
desig ns  l i ke the  £ 2 1 5  Aud iomaster 
MLS4s to be used eventua l ly. 

The next worthwh i le  step wou ld  be 
rep resented by somet h i n g  l i ke t h e  
M i c h e l l  Focus/ L i n n  Basik or  Rega 
Planar 3 ,  A& R  A60,  Aud iomaster MLS4 
syste m  at £575 .  A l ternat ive s peakers 
l i ke the K L H  317, K E F  103. 2 ,  Cast le  
Ken dal, Celest i o n  200 o r  L S3!5A 
des i g n s  cou l d  be used to s u i t  a l ter
nat ive rooms, pockets or tastes. The 
Basik or Rega arms co u l d  later  take 
better  cartr idges l i ke t h e  S u pex 901S 
or Cora l  MCB 1, as t h ey a re we l l  s u i ted 
to these l owe r comp l iance des ig n s. 
The Walker CJ55 or Thorens TD160C/ll  I 
tu rntables cou l d  be s u bst i tuted to s u it 
the  n eeds for a suspended su bchass is  
des ign  or  d ifferent  arm com pati b i l i ty. 

The £ 1 000 to £ 1 500 bracket wou l d  
b e  i n habited b y  systems l i ke t h e  L i n n  
Son dek/lttok/Asak, N ytech C TA252 
XO/I I, ARC 101 AP syste m  m e nt ioned 
prev ious ly, or  the cheaper type of 
syste m  t h at wou l d  appea l  to t h e  
l istener looki ng for a smooth f requency 
response above a l l  e l se as provided by 
a Thorens T0160S/ M ission  774/Supex 
901 S, Roge rs A100, Rog e rs Studio 1 
system. The potent ia l  for cartr idge 
alternatives here wou ld  inc lude designs 
l i ke the  M iss ion  7 73 or  B&O MMC20CL 
as the M iss ion arm offers w ide com
patib i l i ty. The S M E  I/JS arm does good 
work with cartr idges l i ke the  Go ld r i ng  
G900/GC o r  S h u re V15 /VHE i n  t h i s  
type o f  system.  Speakers l i ke the  BC1 
from Spendor  or the  M iss ion 7 70/// 
offer obvious  potent ia l  too. 

U lt i mate systems i n  the  £3000 to 
£5000 category wou ld be b u i l t a ro u n d  
decks l i ke t h e  L u x  P D300, L i n n  
Sondek o r  D u n lo p  with  arms l i ke t h e  
l ttok ( Su m i ko perhaps) and cartr idges 
of  the  Asak, and Koetsu c lass. ( A  Lux 
PD300 with S u m i ko and Koetsu wou l d  
cost aro u n d £ 1 BOO f o r  a record p layer 
a lone, w h i l e  the  O racl e  wou ld take t h is 
to ove r £2000).  Am pl i f iers l i ke the 
Lentek, Exposu re and Mer id ian designs 
are l i kely to be so ld  wi th  th is  eq u ipment  
for use with speakers l i ke t h e  Proac 
Studio 3 or Spender  SA3. 

R e m e m ber  t h ese syste m s  a re 
examples of the type of syste m  that 
can be assem b led at any g iven pr ice. 
There is  n o  recom m e ndat io n  from m e  
that c a n  remove t h e  n eed f o r  persona l  
aud i t ion .  
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If some Japanese speakers sound a little 
oriental in tone, it's not that they're any less well
engineered than their European counterparts 
but simply because they're tuned to different 
tonal values. 

What sounds ideal in Japan, however, can 
sound rather off-key to a European ear and vice 
versa. 

Which is why Sony have taken the rather 
unusual step of building their loudspeakers in 

Why Sony changed thel 

Europe and tuning them to the ears of a 
European listening panel, ratherthan those of a 
Japanese engineer. 

The result is a tonal balance of which any 
European loudspeaker would be proud, 
together with an enviable level of engineering 
designed to optimise sound performance and 
not merely flatter the eye. 

In our SSG series all three cones are 
"plumb-in-line" so that the sound waves travel 



tune about loudspeakers. 

the same distance to the ear, thus minimising 
phase distortion. 

An acoustic grooved baffle removes 
unwanted waves and gives a clearer, cleaner 
sound, while specially designed stands reduce 
"floor boom;' and position the high frequency 
units at their ideal level, ear height. 

The true test of our loudspeakers, however, 
is to listen to them yourself. That way, we think 
you'll find they're playing your tune. 

Sony SSGJ mk 11 
loudspeakers. 
SRP (inc. Vat) £24930 (without stands) 

SONY. 
Tuned to European ears. 

Demonstrations from Sony Showroom, 134 Regent Street, Wl 
Further information: Sony UK Ltd., Pyrene House,Sunbury on Thames, Middx. TW16 ?AT 



TURNTABLES
AND 

TONEARMS 
Let' s  get  o u r  terms sorted o u t  f i rst. 
Str ict ly speaki n g  turntable refers o n ly 
to t h e  revolv i ng  p latter; t h e  term used 
t h ro u g hout  th is  boo k to d escr ibe a 
t u rntab le- o n ly u n i t  is m o tor  unit. Such  
a u n it wi l l  norma l ly  be com p l ete w i th  
motor, base ( p l i n th) ,  cover a n d  arm 
m o u n t i n g  board. I ts  essent ia l  com
pan i o n  is  the separate tonearm or 
pickup arm. 

The m ost fam i l i a r  t u rntab le  u n i t is 
t h e  record deck, in tegra ted player or  
turn table system, which  c o m b i nes t h e  
m o t o r  u n it and  a p icku p arm i n  a p l i nt h  
system,  often  w i t h  t h e  a d d i t i o n  o f  auto  
arm- ret u rn fac i l i t ies  o r  eve n fu l l  a u to
mat ion  from record s ize s e n s i n g  to arm 
lower i ng. I nteg rat i o n  s h o u l d  e nab le  
des ig n e rs to p rod uce we l l  worked- out  
design  com prom ises wh ich  wou ld  offer 
g ood performance for  a fa i r  price but i t  
is  sad to say t h at few m a n ufactu rers 
adhere to th is  l i ne  of ' systems' t h i n ki ng. 

What sho u l d  a tu rnta b l e  do? 
The t u rntab le 's bas ic  j o b  is to provide  a 
sta b l e  u n va ry i n g  p latform for  t h e  i nter
act i o n  betwe e n  t h e  L P  record a n d  t h e  
cartr idge ,  to enab le  t h e  cart r idge to 
d e rive as m uc h  of t h e  best  possi b l e  
i nformat i o n  i t  c a n  f r o m  t h e  d i sc. The  
tu rntable shou ld  do th is  without creat ing 
i ts own no ise and i t  shou l d  he lp  iso late  
the d i sc/styl us  ' i nterface' from t h e  
vagar ies o f  v i b rat ions i n  both t h e  a i r  
and  t h e  structu re o n  w h i c h  i t  s i ts. 

The  ton earm is part of t h is syste m  
and  is  t h e  o u t c o m e  o f  the  pract ica l  
l i m itat ions  o n  d isc rep lay by a device 
t h at bears some re lat ionsh i p  to the 
cutter  head mechan ism which cut  the 
d isc i n  t h e  f i rst p lace. Records  are 
m o u l d i ngs from m etalwork sta m p e rs. 
These stam ps a re l i tera l ly  g rown by 
d e pos i t i n g  meta l  o nto  a ce l l u l ose 
acetate d isc w h i c h  has been cut with a 
heated stylus d riven by the audi o  s igna l. 
Th is  lacquer as it is ca l l ed i s  vac u u m  
c lam ped o n  t h e  massive p latter o f  t h e  
cu tt i n g  l athe ,  a n d  is  addressed b y  t h e  
cutter  h ead wh ich t rave ls  i n  a stra i g h t  
l i n e  a l o n g  a rad i u s  of t h e  d isc. T h e  
h ead is  i n  fact d r i v e n  o u t  across t h e  
d isc, c u tt i n g  t h e  screw t h read o f  t h e  
record g roove as i t  goes. 

To rep lay t h is g roove you are faced 
with t h e  p ro b l e m  that t h e re is  no way to 
c lam p t h e  rep lay sty l u s  in a h ead 
mechan ism and d rive i t  across the  
s u rface of t h e  d isc  - t h e  p i tch  of  t h e  
g roove cut i n  t h e  record varies with the 
level  of t h e  cu t  a n d  t h e  desi red ru n n i ng 
t i m e  of t h e  L P  a nyway. Not  o n l y  that 
but  m ass p rod uced records, even the  
best pressi ngs, wou l d  be too  off-centre 
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and warped for such rep lay. The typical 
co m prom ise is  to use a p ivoted tone
arm wh ich  is free to m ove across t h e  
d i s c  and  u p  a n d  down. The rep lay 
cart r idge is f ixed to t h e  e n d  of t h i s  arm 
abou t  9 i n c h es from t h e  p ivot, w h e re i t  
can effect ive ly t rack t h e  g roove of the 
record, pass ive ly. 

The job you are ask i n g  t h is p iece of 
preci ous  g emsto n e  ca l l ed t h e  sty l u s  to 
do is  ou t rageous. Some of t h e  s m a l l e r  
modu l at i o n s  o n  t h e  record g roove are 
about the size of the wave length  of 
l i g ht (about  a m i l l i o n t h  of an i n c h) .  

Tu rnta b l e  asses s m e nt 
We need to know h ow accu rate t h e  
rotat i o n a l  s peed o f  t h e  t u rntab le  is  a n d  
h o w  c l ose ly i t  keeps to t h is speed. T h e  
v ibrat i o n s  g e n e rated b y  t h e  m o t o r  and  
beari ng  need to be m easu red too, as 
does t h e  t u rntable 's effect ive n ess i n  
cutt i ng  ouVdown the vibrat ion reach ing  
i t  t h ro u g h  t h e  a i r  aro u n d  i t  and  f ro m  t h e  
she lf o n  w h i c h  i t  s i ts. The t e r m  micro
phony descr i bes h ow some t u rnta b l es 
p ick u p  th ese v i b rat ions  a n d  l et t h e m  
i nterfere a t  t h e  sty l u s/ d isc i nterface 
where they are a m p l if ied. Once passed 
to t h e  speakers t h ese v ib rat i o n s  a re 
out  i n  t h e  real wor ld again a n d  can
u pset the t u rntab l e  for  a secon d  t i m e. 
Th is  is known as feedback w h e n  it 
happens ag a i n  and aga in .  

We need to know that  t h e  p icku p a rm 
beari ngs won ' t  i m pede t h e  cart r idge' s  
prog ress across t h e  d i sc a n d  t h at t h e  
geometry and  a l i g n m e n t  o f  t h e  a r m  
perm its the adj ustment  o f  the cartridge 
for m i n i m u m  d istort i o n. Add i t iona l ly  
the  effect ive m ass of t h e  arm wi l l  he lp  
us to dec ide o n  w h at type of cart r idge 
wi l l  be com pat i b le. We a lso n eed to 
know h ow the p ickup  arm wi l l  cope 
with v ib rations put  i nto i t  by need le  
chatter. Of course t h e  com p l ete  u n it 
s h o u l d  t h e n  be aud i t ioned.  

Speed 
The t u rntab le m u st be able to rotate 
the d isc for rep lay at the same constant 
speed at wh ich  the lacq u e r  was cut. 
The pro b l e m  for t h e  t u rnta b l e  is that 
th i s  is re lat ive ly easy to do as long  as 
the styl us  isn ' t  t rack ing  the g roove a n d  
cau s i n g  d rag w h ich varies w i th  the  
severity o f  t h e  cut  on  t h e  d i sc. 

The speed of t h e  t u rntab l e  can d r ift 
over longer periods of t ime often caused 
by to le ra nces or  cyc l i c  changes i n  
ba lance or  eve n t h e  e l ectro n ics used 
to sta b i l ise t h e  speed. Shorter  term 
changes i n  s peed cause waver ing  of 
the pitch of n otes, wh ich  is  very not ice
ab le  w i th  records of p iano m u s ic. Th is  

is known as wo w, t h e  effect heard 
when you s l ow t h e  t u rntab le  down w i th  
you r  f i n g e r. Shorter  term var iat ions  st i l l  
are cal led  flu tter, often  caused by 
motors i m pa rt i n g  a jerkiness to  t h e  
p latte r' s  rotat ion ,  o r  b y  roug h  f i n ishes  
o n  bear i ngs  a n d  t h e  l i ke.

The sty l u s  d rag m e nt i o n ed ear l i e r  o n
can cause s i m i la r  pro b l e m s  t o  wow 
wh ich  a re not com m o n ly p icked up i n  
s i m p l e  m e as u re m e nt tests. T h i s  i s  
kn own a s  dynamic or  transien t  wow. 
When t h e  sty l u s  h i ts a rou g h  patch ( a  
l o u d  m us ic  s i g n a l) o r  has t o  cope w i t h  a 
b ig ,  q u ick  exc u rs ion  ( a  t rans ient) ,  t h e  
d rag o n  t h e  t u rntab le i n creases, a n d  
the n ote m ay l oose i t s  attack and  b e  
' sm eared out' .  Th is  is  t h e n  fo l l owed by 
a cyc l e  of wows as t h e  t u rntab le  
attem pts to stab i l ise. Servo systems 
are  o n e  atte m pt to so lve t h i s  p rob lem.  
A servo senses the  speed change  and  
acts to correct i t ,  and  t h at's where t h e  
pro b l e m s  wi th  servos ste m  f r o m  - a n  
erro r  h a s  to exist before i t  is corrected. 
Poor ly des ig ned servo systems m e re ly  
add the i r  own freq u e n cy of operat i o n  
t o  t h e  wow a n d  f lutter problems a l ready 
there. 

The oth e r  way to overcom e  t h ese 
prob lems is  to have a p latter of h ig h  
e n o u g h  i nert ia to ' f lywhee l' i ts way 
t h rou g h  t h e  styl us  d rag changes. ( H ig h  
torq u e  motors a re a t h i rd so l u t i o n  bu t  
there a re t h e  assoc i ated p ro b l e m s  of 
i nc reased v i brat ion  levels a n d  t h e  i n
herent  prob lems of m otors ' p u ls i n g  
rou n d' rat h e r  than  ru n n i ng s m o ot h ly.) 

R u m b l e  
R u m ble is  a very low frequency prob lem 
p icked u p  by t h e  cart r idge t h ro u g h  the 
record from t h e  main  bear i ng  of the 
t u rntab le  o r  f rom h u m  or  g ru m b l es i n  
t h e  p l i n th  from t h e  m otor  system. 
R u m b l e, i f  fed i nto a h i- f i  system,  m ay 
not  be h eard bu t  can sap t h e  power of 
t h e  a m p l if i e r  by d riv ing  the  speake rs 
hard at very low freq uenc ies. The i nter
act i o n  of ru m b l e, recorded ru m b l e  off 
d isc, turntab le  iso lat ion  (o r  l ack of it) 
and  a cart r idge's l ow f req u e n cy per
formance is o n e  of t h e  a reas covered 
in P utting together a system. 

Do n ot d i st u rb 
The area of t u rntab le perfo rmance t h at 
seems to receive t h e  l east attent ion  
f rom t h e  m ajor  m a n ufactu re rs is  t h at o f  
t h e  t u rntab le 's res istance to outs ide 
d istu rbances; i n  oth e r  words i ts i so la
t i o n  character. On e  of t h e  best ap
proaches see ms to be to hang the  
p latte r, arm a n d  cartr idge systems o n  a 
spru ng  su bchassis from t h e  p l i n th .  



These systems may work we l l  for  f i l ter
i n g  out certa in  frequ encies of v ibrat ion ,  
but  they are often l i t t le help i n  dea l i n g  
w i t h  shock. Such  wobbly suspens ion  
systems are often a b ig m i n us po in t  fo r  
some buyers s imply because they aren't 
conf ident  in operat i n g  a f loat i n g  t u rn
tab le. 

V ib rat ions  i n  t h e  a i r  may come from 
pass ing  traff ic or  from the loudspeakers 
reproducing you r  favou rite m usic, e i ther 
way the tu rnta b le  is  suscept ib le  to t h i s  
a i r- borne v i b rat ion .  Often  m ovi ng  t h e  
tu rntab le to a d i fferen t  part o f  the  room 
can h e l p  if the tu rntab le  i tself  isn't  
des ig n ed to cope.  M a rt i n  Co l loms has 
made some assessment  i n  the fol lowing 
rev iews of  the capab i l ity of  d iffe rent 
syste m s  to h a n d l e  v ib rat i o n  and  feed
back of a l l  k i nds. 

To n e a r m s  
The tonearm s h o u l d  be part of the  i n e rt 
suspens ion  syste m  t hat enab les the  
sty l us  a l o n e  to fo l low the  modu lat ions  
of  t h e  reco rd g roove, gett i ng  as c lose
as poss i b l e  to the pat h made by t h e  
cutter. The conve nt iona l  way is to u s e  
a f ixed pivoted a r m  s o m e  9 i nches long  
and to red u ce t h e  t rack ing e r ro r  by 
offsett i n g  t h e  h eads h e l l  end  by some 
25  deg rees from t h e  l i ne  of  the  arm.  
Fu rt h e r  d etai ls  o n  h ow t rack ing  error is  
m i n i m ised i s  i nc l uded in  the  i nt roduc
t ion  to t h e  ch apter o n  Cartridges. 

Some arms a i m  to red uce track ing  
e rro r to zero  by  fo l l owi ng the  st ra ight  
l i ne  cutter  path, t h ese are known by  a 
vari ety of often m is lead ing  names, 
parallel tracking, s traigh t line, radial 
tra cking or ta ngen tial tracking arms. 
The pract ica l  p rob lems are many-fo ld  
but  some compan ies manag e  to over
co m e  t h e m  to some extent  thoug h o n ly 
t h e  Tec h n i cs SL 7/10 models  d i d  s uff i c
ient ly  we l l  to m e ri t  reco m m e ndat ion 
and i n c l u s i o n  i n  th is g u ide. 

The u nfortu nate fact of m i n i m is i n g  
d istort ion  track ing  b y  offsett i n g  t h e  
heads h e l l  i s  t h at t h e  styl us d rag is  now 
not in the  l i n e  of the  arm p ivots and  so 
causes a force to be g e n e rated wh ich  
tends to pu l l  t h e  arm i n  to the  centre of 
the  record. As the  d rag changes wi th  
the  modu lat ions i n  t h e  d isc so to d oes 
th i s  fo rce, but i t  seems suff ic ient  to 
co rrect for it w i th  a p rog ress ive b ias 
fo rce set to co rrect for  the  h i g h est 
leve l s igna ls. Th is  bias com pensat i o n  
( often ca l l ed sidethrust compensa tion 
or erroneous ly an ti- ska ting) is b u i l t 
i n to  the  arm mechan ism and  can be 
effected by weig hts on cords, mag net ic 
i nteract ion  or  by ca l i b rated spri ngs. 
Our arm reviews com ment on the efficacy 
of the  b ias compensator f i tted to every 
tonearm. Of cou rse the  stra igh t- l i n e  
t rack ing  t o n e  arms h ave n o  offset a n d  

1 s o  prod uce n o  s ideth rust fo rce, t h e re
fore need i ng no b ias force. 

Trac k i n g  
The i n teract ions between cartridge and
arm mass and  the comp l iance of  a 
cart r idge are covered i n  the  ch apter o n  
Cartridges later i n  t h e  book The relat ion
s h i p  between mass/com p l i a nce a n d  
fundamenta l  arm/cartr idge reson a n ce 
is covered by a s i m p le  g raph i n  t h e  
ear l i e r  ch apte r on  Putting together a 
system. 

Arm d a m p i n g  
M a n y  cartr idges co ntai n s o m e  form of 
damp ing  at the  h i ng e  or  p ivot of t h e i r  
cant i lever system to h e l p  contro l  t he  

low freq u e ncy reso nance. Some arms  
prov ide for p ivot d a m p i n g  to h e l p  the  
ca rt r idge cope  with  th i s  l ow freq u e ncy 
resonance. Dam p i n g  h e l ps to red uce 
the  sharpn ess and  a m p l i t u d e  of the 
reso nance but  i n  do ing so i t  spreads 
the range of freq uenc ies that wi l l  excite 
it. Arm d a m p i ng may t h e refore change 
the  sou n d  of  a certa in  cart r idge but  not  
necessari ly fo r  the better. Over-damping 
ca n red uce t h e  arm's ab i l i ty to fo l low 
warps and  so the cant i l ever syste m  wi l l  
b e  f l exed over t h e  warps i nstead o f  t h e  
a r m  and  cart r idge r is i ng a n d  r id i n g  
ove r the  h u m p. T h i s  wi l l  n o t  o n l y  cause 
t rack ing  prob lems and  rotat ion  of t h e  
sty lus contact points caus ing d isto rt ion 
but  i t  may we l l  feed h i g h  e n e rgy s u b
son i c  s igna ls  to t h e  a m p  and speake rs, 
wh ich  aga i n  may cause h avoc w i th  
feedback or  may j ust d ra i n  t h e  a m p  of  
the  powe r i t  needs to d rive t h e  m us ic  
s i g n a ls. Com ments a re made i n  t h e  
ton earm revi ews o n  t h e  effect iven ess 
of damping and i n  the cartr idge reviews 
on t h e  n eed fo r add i t iona l  d a m p i n g  
w i t h  certa i n  cartr idges. 

Platte rmats 
The vog ue t u rntab le  accessory is  t h e  
p lattermat but  t h e i r  act ion  is  o n ly j ust 
beg i n n i n g  to be u n d e rstood. Rat h e r  
than  provoke who lesa le  m at swa p p i n g  
I wou l d  suggest that w i t h  t h e  m ore 
expe ns ive des ig ns  the  m at i n teract i o n  
is often taken i n t o  accou nt i n  desig n i ng 
t h e  tu rntab le. With  budget a n d  m id
pr ice record d ec ks the  m ats are so 
often des ig n ed for v isua l  appeal  rat h e r  
than  record support and  h e re is  w h e re 
the  benef its i n  mat s u bst i tu t ion  w i l l  be 
fo u nd. R e m e m be r  thoug h t hat a £ 2 0  
m a t  o n  a £70 tu rntab le m a y  n ot be a 
cost effective so lu t ion  to i m provi ng t h e  
sou n d  q u a l ity o f  you r  h i- f i .  

The Au d i o  Ref and Avo n mats were 
fo u n d  by Mart i n  Co l loms to be the oest 
' a l l  rou nders' , wh i l e  hard g lass mats 
from GA A u d i o  and M i c h e l l  produced 
f ine resu lts o n  t u rntables w i th  f l i m sy 
p latte rs. 

Oth e r  m o d e l s  wo rth c o n s i d eri n g  
Th e re we re j ust over h a l f  a dozen 
i nteg rated record decks that can be 
co ns idered of above average perfo rm
ance though  not i n c l u ded as Choice 
recommended products. The t h ree ADC 
models cost ing  between £70 and £ 1 05 
were fou n d  to offer  reasonab le  val u e  
f o r  m o n ey i n  that they were f i tted wi th 
h i g h  q u al ity cart r idges ( the  1 500 ex
c l u d ed) . The ADC 1 700 D D  model  has 
q u a rtz  locki ng ,  t he  1 600 i s  cheaper as 
it does n ot i nc l ude t h is fac i l ity w h i l e  
t h e  1 500 FG was spoi led b y  h igh  ru m ble 
f igu res though shou ld  offer  good per
formance at the  price espec ia l ly when  
used  with  ADC's  own  OLM 34/ 1 1 1 . 

The APQ70 (£ 1 70) is Akai 's best 
mode l  to date be ing  above average i n  
many respects a n d  com i ng facto ry
f itted with a compat i b l e  Ortofon car
t r idge. The D e n o n  D P30 L  (£ 1 30) was 
thought  to offer  good q u a l i ty construc
t ion and f in ish for an i nexpensive d i rect 
d rive model. The Ph i l i ps AF829 (£ 1 65) 
was cr it ic ised on the  grounds  of t h e  
a r m  a n d  fitted cartr idge being o f  l im ited 
com pat i b i l i ty but n evert h e l ess t h i s  
p laye r was f e l t  t o  be a g e n e ra l l y  com
petent  a l l - ro u n d  pe rfo rm e r. T h e  
M its u b i s h i  D PEC7 ( £  1 7 9) was d e
scr ibed as a n  honest m ed i u m- pr iced 
d i rect d rive model  being we l l  e ng i n
eered and  offe ri ng fa ir ly g ood va l u e. 

Sony' s  PSX600 (£ 1 80) was a lso fou n d  
t o  be we l l  m a d e  a n d  to offer  automat ic  
fac i l i t ies with good shock iso lat ion .  

Of  the motor  u n its the big Lux PD555 
(£ 1 700) proved, because of its p rice, 
to be beyo n d  any va l u e  reco m menda
t i o n  b u t  with its suct ion  p latter it 
ach ieved much in  terms of sou nd q ual i ty. 
The s i m i la r ly  expe ns ive  M a ra ntz 
TT1 000(£ 1 OOO) also offe red a h i g h  
standard o f  so u n d  q ua l i ty. 

The we l l  e n g i n ee red O ra c l e  De l p h i  
(£680) was l i ked o n  t h e  bas is o f  its 
good meas u red performance and f i n e  
sound  b u t  aga in  price m it igated agai nst 
reco m m endat ion. The I m a g e  (£500) 
now rech ristened the D ias in a co n
fus ing  change of d ist ri butors had t h e  
potent ia l  to be a ve ry g ood t u rntab le  -
t ime  wi l l  t e l l . The s e m i- p ro Tec h n ics 
S P1 5 (£3 1 5) offe rs g reat re l iab i l i ty and 
state-of-the-art measured performance 
but  req u i res ca ref u l  s i t i ng  for  best 
res u lts. The Log i c  D M 1 0 1  (£300) 
demonstrated g reat potential  but there 
are desig n po ints i n  t h e  su spe ns ion  
wh ich  need f i n a l i s i ng.  The Ariston 
R D1 1 0  (£ 2 50) was fou n d  awkward to 
set up  but ach ieves good sound qua l ity 
and dese rves m e n t i o n  h e re, as d i d  t h e  
STD 305 M (£200) wh ich  h a s  bee n 
overtaken i n  the val u e  for money stakes 
by the cheaper STD 305 S. The Thorens 
TD1 2 6  I l l  (£230 a n d  u p) offered g ood 
sou n d  q u a l ity with both Thorens  a n d  
S M E  a rms. The TD1 2 6  is  one o f  t h e  
very few decks w i t h  a 78 rpm faci l i ty 
and I be l ieve the o n l y  one cu rrent ly  
prod uced with  var iab le  p i tch too - a n  
idea l  reco m m e n dat ion  t h e n  f o r  t h e  
record co l lector w i t h  a co l l ect ion  put  
together  across t h e  years. 

The Au d i o  L i n e a r  TD400 1 (£200) 
ach i eved a good standard but  it was 
felt t h at t h e  pr ice was now too h i g h  to 
j ustify reco m m e n d at ion.  

There we re ten separate tonearms 
which came i nto the 'Worth Consideri ng' 
category. The S u m i ko (£800) deserved 
i nc lus ion for its very good sound qua l ity 
t h o u g h  there were some reservat i o n s, 
not t h e  l east of wh ich  i s  the  pr ice. The 
F i d e l ity Resea rc h  F R64 S (£300) a n d  
64fx (£ 270) m o d e l s  both offered f i n e  
sou n d  q u a l ity t h o u g h  the  S is o f  l i m i ted 
co m pati b i l ity due to its h i g h  m ass and 
h i g h  i n e rt ia. The fx offers i m proved 
geometry, l ower m ass and lower i nertia 
mak ing  i t  su i tab le for  a wider ra nge of 
ca rt r idges. 

The Syri n x  PU2 (£ 1 90) was fou n d  to 
have some d rawbacks but offered good 
sou n d  for the  pr ice. 

I n  t he  £ 1 00 and be l ow b racket t h e  
Hadcock G H220 (£ 1 00) was prevented 
from ga i n i n g  a reco m m e n dat ion be
cause of cont i n ued q u a l ity contro l  
problems but it does have f ine beari ngs 
and offers good sou nd.  The M ic h e l l  
Foc u s  (£85) p_roved ve rsat i l e  a n d  
offered very good geometry b u t  suffered 
weakn ess such  as i nsec u re counter
we i g ht f ix i n g. The H a dcock G H2 2 8  
(£78)  offered g ood sound  q u a l i ty i n  a 
low mass u n i p ivot des ign  bu t  aga i n  
q u a l ity contro l  prob lems p rec l u d e  re
com m endat i o n. The long estab l ished 
SM E 3009/ 1 1  (£70) is  we l l  made a n d  
offers above average sou n d  a n d  
eng i neeri ng val ue. The A D C  LM F2 
and AL TI models  (£7 0  and  £30) were 
we l l  ca l i brated and offered good va l u e, 
t h o u g h  the  ALT c lear ly is t h e  bette r 
buy. 

1 1



� 
� 2 ,, 
iii (I) 0 r -I :IJ r )> )>r * r S:p )> c c -I -I )> - cz � )> -I < r C c: r � =i -<

* :c n 
""'C )> ""C 0 :::O !(O r � -1 O
l> :::o � m m* cn z rn p c - ra* c :IJ � :cI l> fT1 -1 0m o )> o Z!:: * G) m m
C -1 m s: z (/) :::0 2 0 m * m n z :a: -c Cl)I iii (I) 0 r en -l eC )> _ :IJ )>(/) � 2 )> -<en * n -1 _m � r -0 o < = c O"> m m o � � � � � :c �r �  r 0 0'>� :t>z z � � 0 z 0 
:a * * 0 m m m

-c � r - �  - z o  -I I'\ 2 m en* -I -I 
() � :IJ
m )> )> r z .-1m G) o ,, , 2 * m en Cl * )> )> '- 2 r a:> Om m  

* 

g........ --< 
� QCD � n ::l � �  en· Q) 
...... == 
Q.. Cl) m CS-� 

( revised & reprinted) ADC LMF l (LMF 2)
ADC. BSR Ltd. ,  Powke Lane, Cradley Heath, Warley, West Midlands, B64 5 QH. 
Tel (0384) 65 1 9 1  · -

Physically, these two arms are quite similar, the 
only difference being the provision of a fixed 
cartridge platform on t he LM FI as opposed to the 
unique detachable platform of the LM F2, the 
latter employing a knurled screw t o  firmly clamp 
the plug and s ocket sectio n.  W hile a n ormal hole 
fixing is standard, the optional A SBJ accessory 
comprises a sliding base with S M E-spaced mount
ing centre; the ensemble was very easy to set up for 
downforce and overhang. No provision was made 
for vertical tilt adj ustment, but fortunately the 
platform alignment of both arms was good. 

Carbon fi bre has been skilfully employed for the 
tapered arm tubes, which proved highly . rigid 
despite their low mass design; both finish and 
engineering were also to a high standard, with well 
adj usted precis ion bearings. However, a fairly 
large rear clearance was required to accommodate 
these arms, si nce the downforce knob extended 
some 7 . 5cm behind the pivots. This knob is only 
scaled to I .6g, though it is  of course possible to set 
any downforce by using auxiliary stylus scales. 
Bearing this i n  mind it is  perhaps fortunate that the 
bias was s omewhat excessive, which will  assist the 
arms' use at higher than expected tracking 
weights .  

Friction w a s  excellent in b o t h  planes w i t h  t he 
bias in excess by approximately 30%, this allowing 
a correction of up to 2g downforce. Relative to the 
dialled settings, a commensurate 30% reduction is 
thus recommended when setting up.  

Conversely, downforce on these -samples was 
about 1 0% under,  although this is  st i l l  quite 
reasonable.  Cue operatio n  was fine, and while the 
effective mass for both models was very low thus 
making them eminently suitable for high com" 
pliance cartridges, low t o  medium models can also 
be used, with the addition of extra mass.  Arm 
resonances were above average, particularly in t he 
case of the fixed version, where the first mode 
appeared at 350Hz with good energy control 
above this point.  

Both models gave a good account of themselves, 
but of t he two the LM FI was noticeably better, so 
much s o  that it gains a recommendation. It  
exhibited a firm, extended, low frequency range, 
complemented by a neutral mid-band plus precise 
stereo imaging. The higher freque ncies were a 
trifle subdued, i mparting a slightly rich and warm 
quality that became apparent when comparing the 
arm with other models such as the Grace or the 
M ission. 

The LMFJ is  undoubtedly a good quality tone
arm at the price and is recommended. A con
ventional conterweight system ( should not be too 
difficult to modify) would reduce the rear clear
ance required, allowing use with many turntables. 
The L M  F2 is less attractive but still does fairly well 
- the detachable head facility clearly somewhat 
penalises performance. 
GENERAL DATA Tonearm 
Appro x imate cflective moving mass ( e xc l  cart inc  screws) . .  6 g  ( 7 . 5 g) 
Type of headshel l .  . . . . . . .  Fixed (special detach.) 
Headshell mass ( inc screws) . N/N(4g) 
Geometric accuracy. . . . . . . . . . . . . . good 
Facilities for adjustment . . . . . . . . . . . . . . . . .  , , .  height, overhang 
Finish and engineering. . . . . . . . excellent 
Ease of assembly/setting up . very good 
Ease of use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Friction lateral/vertical (typical) . . . . . . . . . . . . . . . . . . . . .  < !Omg/ ...: I Omg 
Bias comp: type/force rim/centre ( l . Sg  ell set) . . . . . . .  spring/280mg/250mg 
Cueing: drift/Smm ascent/8mm descent. . . . . . . . . . .  negligible/l .5 secs/6secs 
Down force calibration error l g/2g. . . . .  --0. I g/--0. I 25g 
Amount of damping. . . none 
Arm resonances . . . good 
Subjective sound quality . . . . . . . .  very good/above average 
Motor recommended . 
Est imated typical purchase price . .
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Featu res and d e s i g n  
A t  s o m e t h i n g  l i ke two- t h i rds t h e  cost of i t s  l u x u ry 
f i n ish  brother  t h e  1 1 0 ,  t h e  RDBO sacr i f ices l i tt l e  
cons ider ing  t h e  pr ice d i ffere n ce. The f i n ish  i s  
p l a i n e r, b u t  n o n e t h e l ess t h e  p l i n t h  is wood 
ve n e e red and t h e  m ac h i n e d  a l loy p l atter  we ighs  
2 . 4 5 kg. A s i ng le  l arge p u l ley  a n d  foo l p roof dr ive 
ru n s  at a 331/J rp m  via a conve n t i o n a l  ru bber belt, 
t h e  th ree po in t  s p r u n g  stee l  su bchassis success
f u l ly i s o l a t i n g  t h e  p l atte r/ a r m  system from 
env i ro n m e nta l  d i s t u rbance.  

A l t h o u g h  i m p roved s i nce last rev iewed,  sett i n g  
u p  is  st i l l  t i m e  cons u m i ng ,  t h o u g h  h e l ped by 
u s i n g  u nders ide bol ts access i b l e  w i th out re
mov ing t h e  bottom cover. Poss i b ly  as a resu l t of 
t h e  reduced p l atter  m ass, t h i s  deck was more 
stab l e  in its set u p  a n d  rem a i ned so for longer  
than t h e  RD1 1 0 . The p l in th  w i l l  accept  some 
of  t h e  longer arms, a n d  the l i d  is a generously th ick
dark- t i n ted PVC m o u l d i ng .  

La b res u lts 
Perfor m i n g  we l l  on t h e  l a b  t ests, wow and f l utter, 
torq u e, rum ble, sta rt u p  t i m e  a n d  speed error 
were a l l  very good for the c l ass and type of deck 
A t race of 1 00 Hz m ot o r  b reakt h ro u g h  was 
however  present, measur ing -65 d B  u nweighted. 
The sens ibl e  f lat  m at gave an above ave rage d isc 
i m pulse resu lt, a l lowing a X1 0 sca l i n g  for t h e  
p hoto. 

I f  anyt h i ng its iso lat ion  and acoust ic reject ion 
were su per ior  to t hose of  the  1 1 0 ,  probably 
because of t h e  more stab le  su bchass is  be
havio u r, and good to very good resu lts were 
obta i n ed here. 

So u nd q u a l ity 
In tona l  ba lance t h e  RDBO was j udged q u ite good 
with a wel l  i n tegrated character, if  s l ig ht ly  d u l l . 
The sound f i e l d  was q u ite sec u re and stab le, 
demonst rat i ng  fa i r ly  good bass as we l l  as a 
precise i mage, wi th  good focus and fa i r  dept h  -
a l l  strong p lus  po i nts at t h e  p rice. 

Disc impulse tra nsmission; magnified X10. 
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I Rumble (0-500Hz fin), (elec trical component

I. superimposed). 

C o n c l u s i o n  
The RDBO has come out  we l l  i n  v i rt u a l ly every 
respect, para l l e l i ng a n d  i n  some a reas prov ing  
marg i n a l ly s u per ior  to t h e  perform ance of  t h e  
recom m e n ded Thorens TD 1 60 S. A s  such ,  i t  
c lear ly m erits reco m m endat ion ·  itse lf, a n d  w i l l  
happ i ly partner  many  good q u a l ity tonearms 
cost i n g  u p  to £ "1 50 or so. 

G E N E RAL DATA 
Type . . . . . . . . . . .  . 
Platter mass/ d a m p i n g . 

Motor  U n it 
. be l t  d rive 

2.45 kg/good 

Brea kthrough (0-50 0 Hz fin) : abo ve, a coustic; 
belo w, vibra tion. 

F i n i s h  a n d  e n g i neer i n g .  good/very good 
Type of mains lead/co n nect i n g  lead s .  . . 3 core/phono + earth 
Speed opt i o n s  3 3 rpm 
Wow a n d  f lut ter  ( D I N  peak wtd s igma 2 ) .  . 0 .07% 
Wow and f l utter (L IN peak wtd 0 . 2-B Hz/6-300 Hz) . . . 0. 1 %/0.07% 
Abso lute  speed error . . . +o .35% 
Speed d r ift 1 h o u r/ load var iat i o n . syn c h ronous/ -0 . 1 5% 
Start  u p  t i m e  to aud ib le  sta b i l i sat ion . . .  3 . S secs 
R u m b l e: D I N  B wtd L/ R av (see spectrum) . .  . . .  -76 . 5 d B  
Size/clearance f o r  l i d  rear . . 44.5 (w) x 36 .0 (d) x 1 7 .0( h)/4 c m  
Ease o f  u s e .  . . . . . . . . . . . . . . . . .  good 
Typica l  acoust ic brea kthro u g h  and  reso nances . . very good 
S u bject ive sound q u a l ity of c o m p lete syste m .  good++ 
Hum l eve l/acoustic feedback . . very good/very good 
Vibrat ion sens i t iv ity/sh ock resistance . . . . . . . . . .  good/fair ly gqod 
Esti mated typical  p u rchase price. . . .  . £ 1 70 



Audio Technica AT 1100/ lOlO ( re- assessedJ 

Featu res a n d  d e s i g n  
Th is fa m i ly o f  A u d i o  Tec h n ica t o n e a r m s  m a kes 
an i n terest i n g  g ro u p, w i th  t h e  var ious m e m b e rs 
ex h i b i t i n g  d ist i nct d iffe re nces. 

The A T1 0 1 0  is an estab l is h e d  s e l l e r  rev i ewed 
before by Choice and h e re reassessed. Com
pr is i ng a m e d i u m/ h ig h  m ass des ign ,  i t  effect ive ly  
has a n  S-type main  t u be ,  w i t h  a u n iversal  
detac h a b l e  heads h e l l .  A u d i o  Tec h n ica m ake a 
range of h e adsh e l l s  as accessor ies w i th  var ious 
mass a n d  resonance d a m p i n g  propert i es, a n d  in  
our  case a m ag n es i u m  d i e- cast vers i o n  was
s u p p l i ed.  The a r m  i n co r p o rates a v a r i a b l e  
cou nter-we i g ht d a m p i ng fac i l i ty, adj ustab le  via a 
c lamp ing  t h u m b-whee l  at t h e  arm p ivot (see 
graphs) .  

Both  t h e  1 O 1  O a n d  the 1 1 00 exh i b it a ref i n e d  
geometry, w h e reby t h e  vert ica l  mot ion  pivot a x i s  
is i n  l i n e  w i th  t h e  sty lus  t i p, t h ereby m i n i m is i ng 
the effect of vary i n g  sty l u s  d rag u po n  i nstan
taneous downforce. Both h ave an  a p p roxi m ate ly  
8cm back extens ion  beh ind t h e  p i l l a r, a n d  w h i l e  
t h e  1 0 1 0  offe rs a dyna m i c  ba lance weig ht  ca l l ed  
a 'gyroba lan ce', t h e  1 1 00 h as a f l u id  w e l l  d a m p e r  
pot rat h e r  l i ke t h at f i tted to S M E  mode ls. T h e  
a r m s  a r e  i nterc h a ngeab le  i n  t h e i r  p i l l a r  m o u n ts, 
wh ich use t h ree- po in t  p i l l a r  contact lock ing ,  
a lth o u g h  t h e  m o u nts t h e m se lves d i ffe r i n  deta i l  
between t h e  two m ode ls. 

The basic 1 1 00 comes with a l ow m ass stra i g h t  
a r m  t u be, p l u s  a comp lete i nterc h a ngeab le  
ca rr i e r, t h e  l atte r lock ing  by a t h u m bscrew in to  
the u pper bear i ng hous ing  m a k i n g  t h e  s igna l  
con n ect ions automat ica l l y. 

I n  cont rast to t h e  1 6 g effect ive m ass of t h e  
1 0 1 0 , t h e  1 10 0  offers a g e n u i n e l y  l o w  6 g. An 
accessory S- tube carr ier  is  a lso  ava i lab le  w h i c h  

accepts a u n i versal  heads h e l l ,  together  w i t h  a 
h i g h  mass counterwe ight  - doub le  i nterchange
a b i l ity if you l i ke - but t h is is probably best su ited 
to i nteg rated cartr idges such as the Ortofon 
Concordes. Fitted with an  8g heads h e l l  the S
t u be effective m ass came out  at a med i u m  1 2 . 5 g, 
a n d  m ight  effect ively be lower of cou rse if an  
i n teg rated headsh e l l/cartr idge is used. 

These arms were superbly f in ished in a matt 
ch rome, and al l mov ing parts worked smoot h l y  
and precise ly, a l t h o u g h  a t race o f  loosen ess 
re ma ined in the hor izontal  bear ings of both. The 
counterweig hts cou ld not be t ig ht ly fixed, but  i n  
fact t h i s  i s  i n tent iona l  t o  a l l ow for t h e  conve n i e nt 
a n d  accu rate rotary downforce d i a ls. The f i t  of 
the  headsh e l l s  etc, was exe m plary, w i th  we l l  
executed socket co n n ect ions  wh ich  cou ld  be 
t ig ht ly  sec u red. A sp l i ned co / let is  a feat u re of t h e  
n e w  A T  she l l s, g iv i ng adjustment  o f  vert ical  t i l t  
a n d  ove rhang,  t h o u g h  the t i l t  fac i l ity is om itted 
from the low mass stra ight  carr ier  tu be. 

Lab resu lts 
Ta king t h e  1 0 1 0  f i rst, the effect ive mass was i n  
the  med i u m  range suggest i n g  the su i tab i l ity of 
cartr idges in the  1 8-8 cu bracket, w h i c h  are 
genera l l y  mov ing-co i l  models. L i ke t h e  sam p l e  
w e  tested prev ious ly t h e  b i a s i n g  was st i l l  rath e r  
h i g h, and va l u es o f  about ha l f  t h o s e  sugg ested i n  
t h e  manua l  are about rig ht. Oth e r  ch aracter ist ics 
i n c l u d i n g  low lead capaci tance and accu rate 
downforce ca l i brat ion were sat isfactory. 

T h e  var iab le  damping contro l  was i n i t i a l ly 
i nvest igated i n  terms of t h e  s u bson ic  arm/ 
cartr idge resonance. A cartr idge wh ich  offe red a 
+9 d B  resonance at 9 Hz s h owed an a m p l itude 
change of  on ly 0 . 5 d B  over t h e  whole ra nge of  the  

d a m p i ng sett i ngs. Converse ly, when  t h e  aud io  
range resonance g raph  was p l otted t h e  dam per 
var iat ion  was s i g n i f icant, i n d icat i n g  that  i t  s h o u l d  
be experi m e nted wi th  on a u d i t ion ;  i n  part i c u l a r  
t h e  behaviou r  i n  t h e  3 0 H z  to 500 H z . ra nge was 
mater ia l ly  affected. In fact t h i s  arm was not 
espec ia l l y  c lean i n  terms of i ts overa l l  reso nance 
behav iour, but  its e n e rgy t rend was q u ite u n iform 
on averag e, i n d icat i n g  a n e ut ra l  tonal ba lance 
(see g raph) .  

The 1 1 00 i s  c haracter ised by i ts l ow effective 
mass with  effect ive f l u i d  cj a m p i n g  {the latter 
adj ustable via depth and v iscosity) . I t  is  su i tab le  
for a wide ra nge of cart r idges fro m  1 2  to 40cu ,  
s h owing  exce l len t  fr ict ion levels a n d  b ias com
pensat ion near the idea l, if  a l i t t le  on the h i g h  
s ide.  Downforce cal i brat ion  was exce l l en t  a n d  
t h e  aud io  resonance cu rve w a s  pro m i s i n g ly 
u n iform showing a we l l-contro l led  character, 
o n l y  m a rred by t h e  c o u n terwei g h t  mode at 90 H z; 
the  f i rst tube mode at a q u ite h i g h  550 H z  
i n d icates good r ig id i ty. 

The strong ' co u p l i ng'  of t h is mode l  is seen in a 
p lot of t h e  acce l e rat ion  recorded in t h e  r ig id  
su bchass is  ( Log ic) on  wh ich t h e  1 1 00 was 
mou nted, taken at t h e  sam e  t i m e  as the arm 
resonance g raph .  Th is  shows that  t h e  cartr idge 
can ' read' t h e  m o u n t i ng c h assis via t h e  arm on 
th is  model .  

The seco nd ' S' t u be resonance g raph used the 
detachable headshe l l  and heavier counterweig ht, 
the  l atte r's  resonance mode now appears at 
75 H z, w i th  a head s h e l l  socket reso nance at 
1 90 Hz;  the rem a i n d e r  was q u ite t idy and we l l
contro l l ed. 

So u n d  q u a l ity 
Us ing  a med i u m  comp l iance cart r idge (Tech n ics 
EPC205 I I  n. the low mass 1 1 00 was the best of 
the th ree vers ions, offer ing a good standard of 
g e n e ra l  c l a r ity,  f req u e n cy b a l a n ce,  stereo 
precis ion  and ambient  depth ,  p lus good bass 
defi n i t ion .  The ' S' 1 1 00 was q u ite wel l su ited to 
moving-co i l  models of lower c o m p l i ance, but  had 
a h in t  of a l ess even tona l  character i n  com
parison, prov ing more forward i n  the lower m id
rang e  a n d  rest ra i n ed in t h e  t re b le. The sound of 
the 1 0 1 0  was a touch f i rmer  in t h e  bass than  t h e  
' S' 1 1 00, but  it s o u n d e d  somewhat h a rd and even 
s l i gh t ly  r i ng ing  i n  t h e  m id range, w h e re a loss of 
depth and stereo focus  occu rred w i th  eve n t h e  
best cartr idges. The t o n a l  ba lance was a tr i f le  
' d u l led'  ove ra l l . 

Concl u s i o n  
The 1 1 00  is the  best o f  t h e  t h ree, a n d  p rovides a 
we l l  ba lanced stan dard of performance at t h e  
pr ice. The l o w  mass, stra ight  vers ion  gave f i ne  
res u lts wi th  t h e  more d e l i cate m oving-co i l s, 
i n c l u d i n g  Dynavector Kara ts a n d  Denon  mode ls, 
w h i l e  t h e  'S'  t u be is an accessory possess ing  

c o n tin u e d  o ve rle a f  

H C  Let me have details of your tonearm technology. 

ADDRESS . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  . .  



cons iderab le  m e rit, a l l ow i ng t h e  use of h eadshe l l  
cartr idges a s  wel l  a s  models o f  lower compl iance. 

Com pared to t h e  1 1 00  ' S' ,  t h e  1 0 1 0  wou l d  
s e e m  to be i nfer ior  i n  several  respects. N evert h e
l ess, t h e  sta n d a rd of performance is reasonable 
for t h e  pr ice .  

G E N E RAL DATA AT1 1 00 ( stra ight  tu be) 
Approx i m a t e  effective mass i n c  screws, excl cart r idge 6 .0g  
Type/ mass of heads h e l l  p l u g  i n  stra ight arm/NIA 
Geometr ic accu racy . . . . . . .  exce l lent  
Adj ustments  provi d e d . ove rhang,  lateral  ang le, he ight  
F i n i s h  a n d  e n g i neer ing .  exce l l e nt/very good 
Ease of assembly/sett i n g  u p/ u s e .  exce l l e n t/very good/very good 
Fr ict ion :  typ ical  lateral/vert ica l .  2 5 mg/ l ess than 1 O mg 
Bias com pensat ion method we ighted  lever 
B ias force: r im/centre (set to 1 . 5 g  e l l i pt ica l )  . .  260 mg/2 2 0 m g  
Downforce ca l i b rat i o n  error. 1 g/2 g .  +0 . 0 5 g/+o.05g 
Cue d r i ft/8 m m  ascent/descent . . n e g l i g i b le/0 . 5 sec/2 . 2 secs 
Arm resona nces . good 
S u bject ive s o u n d  q u a l ity . good++ 
Lead capacitance/damping method . .  9 5 p F/f lu id  damping optional 
Est i mated typical p u rchase pr ice.  £ 1 00 

G E N E RAL DATA Tonearm 
Appro x i m ate effective mass inc screws, exc l  cartr idge . 1 2 . 5 g  
Type/ mass o f  heads h e l l  

u n iversa l  detachable o n  accessory ' S' tu be/9g 
Geometr ic  accu racy . exce l l ent 
Adj ustments  provi ded . .  t i l t , overhang,  he ight  
F i n i s h  a n d  e n g i neer ing .  exce l l e nt/very good 
Ease of asse mbly/sett i n g  u p/use exce l lent/very good/very gooci 
Fr ict ion :  typ ical  lateral/vert i c a l .  50 mg/less than 1 O m g  
B i a s  compensat ion  m e t h o d  . weighted lever 
Bias force: r im/centre (set  to 1 . 5 g  e l l i pt ica l )  300mg/280mg 
Downforce c a l i b rat ion error. 1 g/2 g . +o . 0 2 g/ -0.05g 
C u e  dr i ft/S m m  ascent/descent . . n e g l i g i b le/0 . 5 sec/2 . 0 secs 
Arm reso n a n ces . fa ir ly good 
S u bject ive s o u n d  q u a l ity good 
Lead capacitance/damping method . 9 5 p F/f lu id  damping optional 
Est i mated typical p u rchase price. £ 1 20 

G E N E RAL DATA AT 1 0 1 0  
Approx i m ate effective mass i n c  screws, exc l  cart r idge . 1 6 g 
Type/ mass of headsh e l l . . u n i versal  detachable/ 1 1 g 
Geometr ic  accu racy . . exce l lent  
Adj ustments  provid e d . . . . . . . . . . . . . . . . . .  overhang,  t i lt ,  he ight  
F in ish a n d  e n g i neer ing . . . . . . . . . . . . . . . . . . . .  exce l l e nt/very good 
Ease of  assembly/sett i n g  u p/use . . . .  exce l lent/very good/very good 
Fr ict ion :  typ ica l  lateral/vert ica l . . .  30 mg/less than 1 O mg 
Bias com pensat ion . . .  weighted lever  
Bias force :  r im/centre (set to 1 . 5 g  e l l i pt i ca l )  . . . .  380 mg/3 2 0 m g  
D o w n  force ca l i brat i o n  error: 1 g/2 g . . . . . .  -0 . 1  g/-0 .05g 
C u e  d ri ft/S m m  ascent/descent . .  s l ig h t/0 .5 sec/2 .3 secs 
Arm res o n a n ces . fa ir ly good 
S u bject ive s o u n d  q u a l i ty .  . . . .  good+ 
Lead capacitance/da m p i n g  method 

95 p F/some var iab le  c o u n terwe i g h t  decou p l i n g  
Est i mated t y p i c a l  p u rchase pr ice. . £ 1 50 
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Vibra tion transmitted via AT1 1 00 measured on 
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Arm resonances, 'S' version with hea vy counter
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SINCE WE STARTED GOING STRAIGHT, 
WE'VE MANAGED TO KEEP A LOWPROFII,E. 

Two years ago, we stood the hi-fi 
world on its end with the introduction of 
our SL-10. 

Imagine, a linear tracking turntable 
just 7.Smm wider than an LP and capable 
of playing at any angle. 

On its side or even upside down. 
But always at precisely the same angle 

record grooves are cut. 
"Revolutionary"and "breakthrough" 

are the kind of words used to describe 
the SL-10. 

However,no one could ever describe 
it as cheap. 

So we thought it was high time we 

brought linear tracking down to a more 
acceptable level. 

Hence, our introduction of the 
SL-QLl at just under £220. 

Now don't run away with the idea 
we've cut any comers. The SL-QLl is a 
direct-drive, quartz-locked turntable with 
speed accuracy to within 0.002 %. 

It's also fully automatic and includes 
our EPC-P202 Cartridge. 

True, it's a little wider than its illus
trious parent (though some might prefer 
its more conventional proportions). 

But, at a mere 3i  inches high by 
17 inches wide, our SL-Q L1 makes other 

linear tracking turntables look positively 
cumbersome. 

Look at those who've followed in 
our tracks and you'll soon see what we 
mean. 

Nothing even comes close to 
matching the low profile and price of our 
SL-QLl. 

It's just the excuse you need to start 
going straight. 

Technics SL-QL1 linear tracking turntable
300-318 Bath Road, Slough, Berks SL! 6 JB.Tel: Slough 34522. 

Price inclusiH· of VAT and correct at time of going to press. 



Please send me details of your turntables and tonearms and my nearest U.K. stockist. HFCBB 

Name�����������������������-Address���������������-

��������������������������Tel No.���������������� 

Sole U.K/EIRE Distributor: Combrosound Limited, Freedex House. 4-1 0 North Rood, London, N7 9HN. Tel: 01 -607 81 4 1 .  Telex 264773 Metros G. 



Features a n d  desi g n  
Brief ly ment ioned i n  the last iss u e, t h e  1 700 has 
now been i n  f u l l  prod uct ion for some t i m e, 
sport i n g  an i m possi bly t h i n  looki ng ton earm p lus  
B& O  p l u g- i n  cartr i d g e. I n  many respects i t  
re prese nts a deve lopment  f rom the  estab l i shed 
2200/1 500 mode ls  w h i c h  were stro n g ly recom
mended in prev ious ed i t ions, us i ng  the same 
u l t ra- l i g ht a l loy p latter (0 .45 kg) wi th  support 
patches of sprayed nextel suede pai nt, but no  
mat  proper. 

Th is  automat ic deck offe rs two speeds via push 
button controls. M a n ua l  t rack se lect ion  is a lso 
poss i u l e  by p u s h i n g  the cued- u p  tonearm,  but  as 
the seq ue nces are oth e rwise ' hands free'  no  
f i nger  l i ft i s  provided. The cartr idge f rom the 20 
ser ies is  f itted with a non- detachab le  spherica l  
t i pped d iamond sty l us, and  comes co m p l ete with  
a cal i brat ion  cert if icate. 

The 1 700 is  be l t-d rive n from a sma l l DC motor, 
and an effect ive g ravity/ l eaf spr ing  suspens ion 
based on a l i g ht stee l  sheet s u bchassis is used. 
Physica l  exa m i nat ion showed that the arm was a 
very l ig h t  structu re, with vert ica l  kn i fe edge 
beari ngs, the whole a l most loose ly f i t ted by 
g ravity in its mount i ng  p i l la r  assemb ly. In rep re
sent i n g  the ant i thes is  of the  usua l  strength  and  
r ig i d i ty expected of  a ton earm, it was  part icu la rly 
i n te rest i n g  to i n vest igate its son ic pe rforma nce. 

La b resu lts 
Wh i l e  t h e  l ig h t  p latter offe red l i t t le  pote nt ia l  for 
e ither su pport or damp i ng,  req u i r i n g  the  ' X 1 ' 
sca le  to i l l ustrate its ' t rans ient  response' ,  it was 
rath e r  bette r behaved than  t h at of t h e  m uch more 
cost ly 8000, presu mably because the  nextel 
patches did contact at least some of the d isc 
surface area. 

The t u rn tab le  started up ra p i d ly, a n d  the  
automat ic cyc le  was very q u ick to engage t h e  
lead i n g  g rooves. Wow and  f l u tter  w a s  l ow i n  D I N  
peak-we ig hted form, but was not s o  c lean  u n
weig hted, suggest i n g  t h at it m i g ht have been 
opt i m ised for  the  spec i f icat ion .  Speed s lowi n g  
u n der load was a tr i f le h i g h  a t  0 .5%, b u t  t h e  
torq u e  was more than  suff ic ient  for  the  cartr i dge 
su ppl ied .  Rumb le  was f i n e, a n d  better  t h a n  for  
previous des ig ns. 

The arm proved to be we l l  adj usted with 
respect to f r ict i o n  and bias, a n d  su ited to 
track ing  in  the 1 .5 to 2 .0g ran g e. Effect ive mass 
was very l ow at an  est i m ated 6 . 5 g  including t h e  
cart r i dg e, en dowi ng the com b i n at ion  w i th  a 
sta b l e  s u bson ic  reson a nce i n  t h e  preferred 
range ( 1 2 . 5  H z) wel l  clear of the su bchassis 
modes at approx i m ate ly 5 Hz. 

P lotted us ing  its own 20S cartr i dge str ict ly 
spea k i n g  the  arm reson ance c u rve is not com
parab le with  the  others; but  it does nevert h e less 
g ive some i d ea of the arm's behav io u r. The 
potent ia l  prob lem area between 200 and 600 Hz 
def i ned by the low arm r ig id ity has been sk i l fu l ly 
s u ppressed, a n d  i n  terms of term i n at i o n  a n d  
d a m p i n g  a s  we l l  a s  resonance t h e  g raph  looks 
good, offe r i ng  an  i m p rovem e n t  over the 8000 i n  
fact. 

The g raphs also show that t h i s  mode l  is  m uch 
better  t h a n  average on grounds of acoust ic  and 
vi brat ion iso lat ion ,  conf i r m i n g  t h e  q u a l i ty of  the 
s imple subchassis desig n .  

So u nd q u a l ity 
Ex h i b i t i n g  exce l l e n t  s hock res istance a n d  
acoustic feed back behaviou r, t h e  1 700 was a 
l i tt l e  above average for its pr ice c l ass overa l l .  The 
s u bj ective character was softer  a n d  less wel l-

focused t h a n  t h e  8000,  a n d  a l though  free of 
u n p l easant  co lorat ion  or e m phas is, ii seemed 
somewhat  m u d d led,  com pl ex m ater ia l  not  bei n g  
we l l  separated i n  the stereo stage. I m pact a n d  
a m bience were a l s o  lacki ng .  

Concl u s i o n  
This tr i m automat ic  p layer has  taken  t h e  goa l  of 
com po n e n t  l i g h tness too fa r, a n d  despi te contro l  
of  resona nce and f ine iso lat ion the so u n d  d i d  not  
co h e re to t h e  extent  wh ich i s  poss i b l e  w i th  more 
su bstant ia l  a n d  r ig id ly  constructed syste ms. It i s  
howeve r wort h reco m m e ndat ion  at i t s  mod est 
pr ice, especia l l y  for a B&O matc h i n g  system. I t  
w i l l  s u rv ive adverse e n v i ro n m e nts and t h e  
i n c l uded cart r idge is  a lso t o  i t s  adva n tage. Disc impulse tra nsmission, s tandard X 1 .

G E N E RAL DATA 
M otor Sect ion 

I n tegrated Tu rntable 

Type . belt  d rive, f u l l y  automat ic 
P latter  mass/ d a m p i n g  (outer  p latter) 0 .45 kg/fa i r  
F in ish  a n d  e n g i neer i n g .  very good/good 
Type of mains lead/con nect i n g  leads 2 core/ D I N  
Speed opt i o n s .  . . 33/45 rpm 
Wow a n d  f l utter ( D I N  peak wtd s igma 2 ) .  . . . . . .  0 .08% 
Wow and f l utter (L IN peak wtd 0.2-B Hz/6-300 Hz) . . .  0 . 1 4%/0. 1 6% 
Absolute speed error . -0 . 1  % 
Speed d r ift 1 h o u r/ load variat ion . .  <0 . 1 5%/-0.5% 
Start u p  t ime to a u d i b l e  stab i l isat ion . . < 1 . 5secs 
R u m b l e: D I N  B wtd L/ R av (see spectru m) . -7 5 d B  
A r m  Section 
Approx imate effect ive mass i n c  screws 6 g  i nc l  cartr idge 

N/A / N/A 
very good 
downforce 

Type/ mass of headsh e l l  . .  
Geometr ic accu racy . 
Adj ustments provi ded . 
F i n ish and  e n g i neer ing  
Ease of  asse m bly/sett i n g  up/ u s e . 
Frict ion :  typical  l ateral/vert ica l .  
B i a s  compensat ion method .  

. good/fa i r ly  good 
excel le nt/ exc e l l e nt/ exce l lent  

est  <50 mg/est < 3 0 m g  

S i a s  force; r i m/centre ( s e t  to 1 . 5 g  e l l i pt ical )  
Downforce ca l i brat i o n  error: 1 g/2 g 

. i n terna l  spr ing 
1 50 mg/2 5 0 m g  
+0 . 1  g/-0 . 1 5 g  

C u e  d ri ft/8 m m  ascent/descent.  
Arm reson a n ces . 
D a m p i n g  method . 
Syste m as a whole 

. n e g l i g i b le/ 1 sec/ 1  sec 
graphed wi th  B& O  cartr idge 

N/A 

S ize/clearance for  l i d  rear .  44.0(w) x 33 .0 (d) x 9 . 5 ( h) / n ot req u i red 
Ease of use . excel lent  
Typica l  acoust ic  breakthro u g h  and  reson ances . . . very good 
S u bject ive sound q u a l ity of comp lete syste m . above average 
Hum level/acoust ic feedback . . . . . . . . .  very good/exce l l ent 
V ibrat ion sens i t iv i ty/s hock resistance . . . very good/very good 
Est i mated typical  p u rchase pr ice . £:: 9 5  

Arm resonances, B& O 205 cartridge. 

Rumble (0-50 0 Hz /in): abo ve, electrical on ly; 
belo w, total. 

Breakthrough (0-50 0 Hz fin) :  abo ve, a coustic; 
belo w, vibra tion. 
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Featu res a n d  d e s i g n  
Dua l ' s  s o m ew h at confu s i n g  m o d e l  ran g e  beg i ns 
wi th  t h e  b lack-f i n s h ed 505 w h i c h  is t h e  c h eapest 
deck t h ey p rod uce, . .an d  its ' tw in '  s i lver- f i n i shed 
505- 1 .  Deve loped· f rom t h e  CS50 6  reviewed last 
year, it is re lated to a n o t h e r  n e w  m od e l  in t h e  
range,  t h e  506- 1  (£ 96 ) ,  b l a c k  o n ly, w h i c h  u n l i ke 
t h e  505  co m es s u p p l i e d  w i th  a cart r idge ( ULM 
4 5 E).  An i m p roved m otor  a n d  s p r i n g  suspens ion  
has been f i t ted  to a l l  mode ls.  

The  505 reta i n s  D u al 's  trad i t i o n a l  f l a n g ed steel 
deck p late chass is, m o u nted o n  fou r plast ic 
foam- d a m ped steel coi l  spr i ngs.  The  be l t  d r ive 
uses a new 1 6- p o l e  syn c h ro n o us motor, f i tted 
w i t h  D u a l ' s  i n g e n i o u s  var i - p i t c h  contro l  
m e c h a n i s m ,  w h i c h  e m p l oys a n  e x p a n d a b l e  
m o t o r  p u l l ey. The  l i g h t  1 . 1  kg p latter  carr ies 
strobe mark ings  and in the case of the 505 re l ies 
on  exte rna l  i l l u m i n at ion ;  a lamp is  f i t ted on the
m o re expe ns ive  5 0 6- 1 .  Both  d ec ks have  the  
D u a l  ' two r i n g  s u pport' rubber  m at, w h i c h  leaves 
co n s i d e ra b l e  scope for i m prov e m e n t, as can be 
seen from the ' X 1 ' d isc i m pu lse d is p lay. 

D u a l' s  forte is t h e  prod u ct i o n  of h i g h  q u a l i ty 
tonearm m ec h a n i sm s, w h i c h  a re f i tted even to 
t h e i r  cheaper  m od e ls, a n d  t h e  505 proved to be 
no  exce pt ion .  The arm i s  d e s i g n e d  for dynamic  
ba lance, and  the  we l l  e n g i neered  g imba l  beari ngs 
s h owed l i t t le  p l ay and were f ree of ' n otcti i ness'. 
The overa l l  effect ive m ass of 6 . 5 g  suggests 
cart r idges in t h e  1 2-30 c u  ran g e  (to s o m e  exte nt  

dependent  on t h e  we ight  of t h e  cartr idge con
cerned) .  The cartr idge m o u n t i n g  bracket c l i ps i n  
ben eath t h e  f ixed heads h e l l , a n d  is  l ocked i n  
pos i t ion  b y  a lever. I t  may b e  f u rther  secu red b y  a 
t i ny gru bscrew wh ich  is v is ib le  on the  top su rface 
of the headshe l l  i tself - a type of f ix ing  c o m m o n  
to a l l  m o d e l s  i n  t h e  new D u a l  ran g e. An · ant i
reson ator system is f i tted i n  t h e  cou n terwe ig ht, 
but  it had re markab ly l i t t le  effect on t h e  s u bson ic  
resonance of o u r  test cart r idge i n  com m o n  w i th  
i ts predecessors. 

La b resu lts 
Emp loy i n g  o u r  new automated s igma 2 measu re
m e n t  for wow a n d  f l u tter, t h e  f i rst samp le  
prod uced a marg i na l  0 . 1 5%, wh ich  i s  poorer  than  
spec; a l though  not  fu l ly on  targ et, a secon d  
m o d e l  was q u i te sat isfactory a t  0 . 1 1 %.  Torq u e  
was a l s o  satisfactory, g iv i n g  a reasonab le  start 
u p  t i me, and  t h e  r u m b l e  read i ng was m uch better 
than for last year's  m ode l at a f ine -73 d B, 
a l thoug h some motor -rotat iona l  harmon ics can 
be seen between  2 5  a n d  200 H z  on t h e  rum b le  
spectrog ram. 

The d isc i m p u lse response (X1 sca l i ng) i l l u
strates poor d a m p i n g  of t h e  narrow h i g h e r  fre
q u e n cy compone nts, wh ich  show large peak 
a m p l i tudes; the  longer d u rat i o n  r i n g i n g  at 2 7  H z  
was probably t h e  p latter itse lf. The acoust ic 
iso lat ion  was pro m is i n g  i f  rath e r  ' l u m py' , a n d  
wou l d  h ave b e e n  i m p roved w i t h  a bette r a n d  
h e av i e r  m at. V i b rat i o n  iso lat i o n  w a s  a bove 
average for the pr ice, but was again i rreg u la r, with 
pro m i n e n ces at 50 a n d  2 7 5  H z. 

The tonearm g ave good basic resu l ts, a n d  was 
g e n e ra l l y  qu ite accu rate on a l l  i ts sett i n g s, wi th  
the  b ias va lues n o m i na l l y  correct if s l i g h t l y  in  the  
wrong rat i o. Howeve r, i t  p roved u n exce pt iona l  i n  
te rms of  aud io  reson ances, wi th  m i nor  modes at  
55  Hz a n d  1 40 Hz,  a n d  a major  f lexura l  resonance 
( p robably tors i o n) at 200 Hz ,  d i sp lac i n g  the  
e n e rgy t re n d  by  1 5 dB. Above t h i s  po int  a n d  for a 
whole decade (200 Hz to 2 k H z) the be havio u r  
was very good, lead i n g  to a f i n a l  major m o d e  at 
2 . 5 kHz. 

S o u n d  q u a l ity 
Rated as ' average', a f i n e  resu lt at t h e  pr ice, t h e

5 0 5  demonstrated a stab le, re l axed q u a l ity, wi th

q u ite decent prese ntat i o n  of  stere.o, bass exten

s ion  a n d  amb ie nce; t h e  arm sou n d ed more

i n t e g rated i n  c h a racter  t h a n  t h e  resonance 

g raph m i g ht have suggested. The s u bst i tut ion  of 

a good mat he l ped q u ite cons iderab ly (A u dio Ref

used, though others are a lso su i tab le) , serv i n g  to

c lean up the sou n d  a n d  i m prov i n g  d eta i l ,  d e pt h

a n d  c lar ity i n  t h e  bass. The arm e v e n  coped with  
a n  Asak cartridge, a l though th is  is n ot a recom
m e nded co m b i n at ion !  

Concl u s i o n  
Dua l  h ave a t  l ast arr ived at a we l l- ba lanced 
turntab le, offer ing  a f i n e  performance at a budget  
pr ice ,  t h e  e n d  resu l t  determ i n e d  by t h e  cho ice of  
cart r idge a n d  m at. I n evitably i t  ga ins a fu l l  recom
m e n d a t i o n  in t e r m s  of v a l u e  for m o n ey. 
Th eoret ica l l y  the 506- 1  s h o u l d  qua l i fy s i m i lar ly, 
but  h e re t h e  f i na l  val u e  j u d g e m e n t  m ust be 
reserved,  d e pe n d i n g  on  the q u a l i ty  of t h e  
s u p p l i ed cart r idge, t h e  a l te rnat ive o f  a 5 0 5  with  
qua l ity cart r idge a n d  mat appear i ng t h e  best 
opt ion .  Disc impulse tra nsmission, standard X1 .  

G E N E RA L  DATA 
Motor Section 

I n tegrated Turntab le 

Type . . be l t  d rive, manua l  and auto stop/ l ift 
P latter mass/ d a m p i n g .  1 . 1 kg/fa i r  
F i n i s h  a n d  e n g i neer i n g .  very good/good 
Type of mains lead/con nect i n g  leads . . 2 core/phones + earth 
Speed opt ions . . . var iab le 33/45 rpm 
Wow a n d  f lutter  ( D I N  peak wtd s igma 2 ) . . . •o. 1 5% 
Wow and f lutter ( L I N  peak wtd 0.2-6 Hz/&-300 Hz) . 0.4%/0. 1 6% 
Absolute speed error. f ine variable control  
Speed d r ift 1 h o u r/ l oad var iat ion . sync hronous/ -0 . 4% 
Start up t i m e  to a u d i b l e  sta b i l i sat ion . 2 . 5 secs 
R u m b l e: D I N  B wtd L/ R av (see spectru m) . -73 d B  
• second sample  resu l t . 0 . 1 1 %  D I N, 0 . 2 2 %  W, 0 . 1 5% F 
Arm Sect ion
Appro x i m ate effective mass i n c  screws, excl  cartr idge . 8 g  
Type/ mass of headsh e l l . detac hab le, specia l  brac ket/ NIA 
Geometr ic accu racy . . . .  very good 
Adjustments  provi d e d .  overhang, lateral  a n g l e  
F in ish  a n d  e n g i n e e r i n g .  very good/very good 
Ease of assembly/sett ing u p/use . . . very good/very good/good 
Fr ict ion:  typical lateral/vert ica l  l ess than 20 mg/less than 2 0 m g  
B i a s  com pe n sat ion method . . i n terna l  spr ing 
Bias force: r im/centre (set to 1 . 5 g  e l l i pt ica l )  . . . 200 mg/ 1 5 0 m g  
Downforce c a l i b r.at i o n  error. 1 g/2 g . . +o . 1 \]/0g 
Cue d r ift/8 m m  asce nt/descent neg li g i b le/2 secs/ 1 sec 
Arm resonances 
S u bject ive sound q u a l ity 
Lead capacitance/damping method . 
Syste m as a whole 
Size/clearance for l i d  rear . 
Ease of use . 

. 42 . 0(w) x 3 6 . 5 (d)  x 1 1 . 3 ( h)/6 cm 

Typica l  acoust ic breakthro u g h  and  resonances 
Subject ive sound q u a l ity of comp lete system 
H u m  level/acoust ic feedback . .  
V ibrat ion sens i t iv ity/shock resistance 
Est i mated typical  p u rchase pr ice . 
t with  better  mat su bst ituted 

lOdB 
J 

20 Hz 50 )00 200 500 lk 

very good 
fa i r ly  good 

average +t 
. g ood/good 

average/good 
. £ 7 5  

Structural arm resonances, a u dio ra nge. 

Rumble (0-50 0 Hz /in) :  abo ve, elec trical only; 
belo w, total. 

Breakthrough (0-50 0 Hz Jin) : abo ve, acoustic; 
belo w, vibra tion. 
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Features ,  facilities, settin.g up and use 
This manual direct drive model was fitted with a
moderate mass pressed platter of poorer than 
average edge-weave and centration, although the 
steel chassis/deck. plate gave a reasonably low
suspension resonance of 6Hz on its damped coil 
springs. Once again, with this technique lid-borne 
feedback was not coupled to the arm, thereby 
reducing acoustic breakthrough. Not quartz 
locked, the motor offered two speeds plus fine 
variable control with the usual mains illuminated 
strobe reference, and as with the 506. 

The effective mass of the arm read 7 g, but this 
was taken in conjunction with the test cartridge 
and mounting plate, and it is estimated that the 
entire effective mass with ULM .fitted is barely
greater, thereby endowing the system with good 
stability and a sensibly high subsonic resonance.

slowing under load negligible despite the 
moderate torque output, the latter offering a 3 . 5  
second start up. A trace of  wow overshoot was 
detected but was not considered to be subjectively
significant, while the weighted rumble reading was
quite acceptable at an average 72dB. Part of this
was due to static electrical induced breakthrough
in the test cartridge output; although other motor 
components. were also present - for example at
36,  72 and l 40Hz, with the 60Hz line probably 
representing a resonance effect traceable to the 
tone arm. 

The arm itself proved well adjusted and aligned, 
with low pivot frictions, and the biasing was 
effective, adding no additional friction; however, 
on our sample it did give rim/centre values in the 
inverse ratio, although of about the right sort of 
magnitude. Downforce calibration was fairly 
accurate and cue drift negligible, with sensible 
rates. Despite the 60Hz counterweight mode, the
tidy and relatively continuous nature of the arm 

Lab performance ' resonance curve merited an above average rating,
A good wow and flutter result was recorded and with a conventional cartridge the excitation of
despite a higher than average wow only figure . those resonances will in fact be less, due to
Speed accuracy and stability were fine, with the lower mechanical resistance compared with

the lab test model (a Dynavector 10X). 
Judged good on acoustic breakthrough, the 606 

improved on the 506 vibration isolation by
achieving an above average rating, some IOdB
better, for example, at lOOHz. Both feedback and
impact shock resistance were well above average.

Sound quality 
Despite our misgivings concerning the quality
of the platter mat, the 606 rated above average,
and sounded quite similar to the 506, but offered
marginal improvement in stereo focus and bass
clarity, although these differences were in fact
small. We wondered whether a simple counter
weight rather than the 506 resonator type would
have effected a further improvement? 

Conclusion 
In many respects this turntable was above 
average, and in its latest form it is available at a 
much lower price than when this review was pre
pared, albeit without a fitted cartridge. Although 
not quite as good value as the newer 505, the 
overall price- vs-performance ensures recommen
dation in the context of the project as a whole. 

1 
10dl 

J r----t----· 

10 Hz 50 100 500 5k 10k 10k 
Arm resonances 

GENERAL DATA 

Dual 606 

In tegrated Turntable 

direct drive 
l . 40kglfair ly good 

very good/very good 
2 corc/phonos + earth 

3 3 1/l ,  45 rpm 
. 0.08% 

. 0. 1 8%/0.06% 
+0. 1 5 %  

<0. 1 5 %/ -0.05% 
3 . 5 sccs 

7 l /7 3 d B  

Approx imate clTcctive mass i nc  screws, exc l  cartridge 7 g  

A r m  resonances 
Subject ive sound qual i ty 
Le ad capacitance/damping method . 
System as a whole 
Size/clearance for l id rear 
E ase of use . 

special dctachabtc/N/ A 
. very good 

lateral angle. overhang 
very good'good 

very good/good/very good 
20 mgl< IOmg 
internal spring 
250mgl l 7 5 m g  
-O. l gl -0. I S g  

negl igible/ I . 8 sccs/0 . 8 sccs 
alx:lvc ave rage 
above ave rage 

I 7 5 pF/scismic weight in  c/wt 

4 2 . S ( w J  ' J l ( d J  ' I 5 . 5 ( h)/5cm 

Typical acoust ic breakthrnugh and resonances 
Subject ive sound quality of  complete system 

good 
good 

above average 
w ry good/above average Hum level/acoustic feedback 

Vibration sens i t iv i ty/shock resistance. 
Est im ated typical purchase price. -20 ) 

dB 

-40 

-60 I 
lit I 

I \ -80 I� a �\ ... 

. I  �A "\. - l OO  0 100 20 0  300 
Rumble Spectrum ( ref  I Ocm/s 0· I kHz:

above average/good 
. t95 ( excl  cart)  

1 .. t..J 
400 Hz 500 

includes both e lectrical and mechanical components) .  
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Acoustic breakthrough ( upper) and v ibration breakthrough 
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Featu res a n d  d e s i g n  
S i n ce i ts i nt roduct i o n  t h e  Systemdek has beg u n  
t o  esta b l i s h  i tse l f  f i r m l y  i n  t h e  q u a l ity category. 
Some m i n or  teet h i n g  p ro b l e m s  h ave been sorted 
out, and a n u m be r  of deta i l  ref i n e m e nts have 
been made to i m p rove the p e rformance  and the  
ease of  a l i g n m e nt/sett i ng u p. 

Fou n d e d  on a stee l p late s u bc h ass is, an  
a l u m i n i u m  extrus ion  rei nforce ment  runs  be neath 
the m a i n  bear i ng  t h ro u g h  to the arm base. The 
or ig i n a l  mode ls  were ve ry soft ly  s p r u n g  i ndeed, 
with a n  est i m ated 3 . 8 H z  vert ica l  and 3 H z  lateral 
s u bc h ass is  reso n a n ce, and g ave r ise to a l i g n
m e n t  prob lems. I n  conj u n ct i o n  w i th  t h e  h i g h  
4 . 8  k g  p latter, t h e  u n i t had a t e n d e n cy to roc k o r  
sway f r o m  s ide  to s i d e, res u l t i n g  i n  s l i g ht ly  h ig h  
p u re wow read i n gs and s o m e  hand l i ng  sensit iv ity. 

I n  t h e  latest vers i o n  t h e  s i tuat ion  has been 
i m proved - by the s u bst i tut i o n  of even more 
com p l i a n t  spr i n g s! At f i rst s i g h t  t h is m ig h t  be 
expected to wo rse n m atte rs, but  i n  fact when 
p rope r ly adjusted t h ey l ie  i n  a state  of g reater 
com press i o n  and are p h ys ica l l y  s h o rt e r. This has 
con s i d e rab ly  i m p roved latera l  sta b i l i ty, wh ich  is  
conf i rmed by t h e  new low wow f ig u res. F u rther
m o re t h e  t r icky spec ia l  spa n n e r  ar ra ngement  
fo rmer ly  used for  a l i g n m e n t  is  now avo ided by 
t h e  use of s u rface m o u nted a l i g n m e n t  crosshead 
screws, located beneath  the top p l atte r. 

The fabr icated p l i n t h  is a we l l  d a m ped wood 
com pos ite stee l structu re, w i th  open access for 
arm lead d ress i n g  ben eath a detachab le  a rm 
board, wh ich is secu red by two socket head 
bol ts. I m p roved feet have bee n  f i tted a n d  can be 
adjusted for leve l l i ng, wh i le  the low resonance l i d  
is reta i n ed. Th e p l i n th  is f i n i shed i n  a nextel 
suede type coat i ng.  

The outer p l at ter  has benef i ted from the 
add i t ion  of a so cal led  ' wave term i nat ion '  r i n g: a 
h i g h  density abso rbe nt  rubber i nsert f i tted i n to 
the rim. The dense l a m bswool felt mat bo n d ed 
in to  pos i t ion  has been reta i n ed, but  i n  p ract ice i t  
is eas i ly  enough re moved if a l te rnat ive mat types 
are des i red. Two speeds are prov ided,  u s i n g  a 
s i m p l e  manua l  belt  change, wh ich  req u i res t h e  
( a n n oyi ng) rem oval o f  t h e  o u t e r  p latter. 

La b resu lts 
The d r ive exh i b ited g ood torq u e, with o n l y  0 . 1 O/o 
s low ing  u n der l oad, a n d  a fa i r  start up t i m e  i n  v iew 
of the  heavy p latter. Wow a n d  f l utter was very 
sat isfactory and  better  than  for ear l i e r  samp l es; 
l i kewise the ru m b l e  level ,  wh ich is  n ow at the 
th resho ld  of  measure m e n t. A 1 00 Hz component  
was n oted on the  spectrog ram at -70 d B, but th is  
proved to be i n a u d i b l e  as a spec i f ic  effect when 
aud i t io ned.  

The resu lts for v ib rat ion  iso lat i o n  a n d  acoust ic  

breakt h rough  were both ve ry g ood, t h e  s l i g h t  
l u m p i n ess on  t h e  acoust ic t race att r ibutab le  t o  
t h e  d i sc on  i t s  supports. Two d i sc i m p u lse 
responses were taken.  F i rst on  X1  sca l i n g  and 
us ing t h e  mat as s u p p l i ed,  t h e  i n it i a l  t rans ient  
was la rg e, but was q u ick ly d a m ped, a n d  t h e  
longer  t e r m  l o w  freq u e n cy performance w a s  f i n e. 
For com parat ive pu rposes t h e  A u dio Ref mat was 
a lso  t r ied ,  a n d  t h i s  red u ced t h e  i m p u lse  
mag n i tude by a l m ost a factor o f  1 0 , a l l ow i n g  X 1  O 
sca l i ng for t h e  super im posed (wh i te) p rese nta
t ion  - a very f i n e  syste m  response. 

So u n d  q u a l ity 
Al ready sett i n g  a top c lass stan d a rd as a motor 
u n it ,  the  Systemdek was cons id ered to h ave Disc impulse: black, felt X 1 ;  white, Audio Ref X 1 0. 
been f u rther  i m p roved wi th  a s l i g ht ly  f i r m e r  a n d  
m o re stable q u a l ity i m parted t o  t h e  stereo i m ag e  
t h a n  before. The bass reg ister  w a s  o p e n ,  d e e r:  
b u t  s l i g ht ly  ' h eavy' i n  ba lance, w h i l e  co lorat ion  
was very good, o n ly showi ng  a m i ld  ' th icke n i ng' i n  
t h e  lower m i d ra n g e  ( e g  t e n o r) ,  w h i c h  a lso  
affected bass trans i e nts s l i g ht ly. To l e ra n t  of 
arms, we nevert h e less obta i ned t h e  best resu l ts 
us ing  t h e  l t tok. The felt m at su i ted m ost mov i n g  
co i l  cart r idges (Asak, Su pex a n d  t h e  l i ke), but 
wi th  ' f latter' models such as t h e  Kara t and t h e  
Tec h n ics EPC205,  the  Audio R e f  m at gave a m o re 
rel axed perspective, w i th  g reater m i d ba n d  depth  
a n d  a m b i ence. 

Co n c l u si o n  
The Systemdek co n t i n ues to set  a n  env iab le  
standard for its pr ice, a n d  can be conf ident ly  
recom m e n ded as repres e n t i n g  f i n e  e n g i n e e r i n g  
a n d  acoust ic val u e  f o r  m o n ey. Com pared wi th  i ts 
estab l i shed com pet i tors, i t  can offer the two 
speed opt ion ,  s i m p ler  a l i g n m e n t  p roced u res, 
leve l i n g  feet, a n d  eas ier  arm f i tt i n g .  But i n  
co m m o n  wi th  many other  motor u n its i t  lacks 
some of the spec ia l  ben ef its resu l t i n g  from t h e  
co m p l ete syste m  d e s i g n  of a n  i n teg rated/ 
opt i m ised p laye r. 

Motor  U n i t  
be l t  d rive 

4 .8  kg/fa i r ly  good 
very good/very good 

. 3 core/ NIA 
33/45rpm 

0.09% 
. 0. 1 3%/0.09% 

+D. 1 5% 
n e g l i g i b le/-0.0 1 %  

4 . 5 secs 
R u m ble:  D I N  B wtd L/ R av (see spectrum) . -78/7 7 d B  

46 .0 (w) x 3 7 . 0 ( d) x 1 5 . 5 ( h)/4 .0cm 
fa ir ly  good 
v e ry good 

very good+ 
good/exce l l e n t  

exc e l l e nt/fa i r ly good 
. £300 

Rumble (0-500Hz /in) :  abo ve, electrical on ly; 
belo w, total. 

Breakthrough (0-500Hz /in) : abo ve, a coustic; 
belo w, vibra tion. 
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Featu res a n d  d e s i g n  
A rece n t  B r i t i s h  i n trod uct i o n ,  t h e  H e l i u s  b e l o n g s  
t o  t h e  m id d l e  g ro u p  o f  a u d i o p h i l e  ton earms, a n d  
costs a n ot i ncons iderab le  £ 1 50 .  A s  a res u l t  i t  
has to be pretty good, a n d  o n  t h e  basis of  the 
pe rformance of our  rev iew s a m p l e, t h e  p rice is 
j u st i f i e d .  ( O u r  exa m p l e  used new bear i n gs, 
d iffe rent  from t h ose e m ployed w h e n  the arm was 
f i rst m a rketed.)  

The design aims to provide a moderate effect ive 
mass, with suff ic i e n t  mater ia l  e m p l oyed to m a i n
tai n t h e  st re ngth  a n d  r ig i d ity of t h e  p rod u ct. 
N o m i n a l l y  a fixed h eads h e l l  des ign ,  the front  
cart r i d g e  p l atfor m  m ay be detach ed, but  is  
norma l ly  h e l d  in posit i o n  by a sp l i t  sect i o n  of a rm 
tu be, c l a m ped by a vert ica l  n u t  a n d  bolt .  I n  
pract ice t h i s  i s  rat h e r  m o re secu re t h a n  t h e  
desc r i pt i o n  m ig ht suggest, a n d  t h e  j o i n t  prov ides  
for  l i m i ted cart r idge  t i l t as w e l l  as ove r h a n g  
adj u st m e n t. 

The t h i c k  a l loy cart r idge p latfo rm has per
m a n e n t  f ix i n g  cent res, a n d  is arra n g e d  to offe r 
secure contact (typ ica l ly  7 0%) with t h e  cart r idge  
mount ing  s u rface. The g e o metry is  i n t e n d e d  to  
prov ide  m i n i m u m  d i stort i o n  ove r t h e  p l ay i n g  
area, a n d  t h e  bear i n g  a x i s  passes t h ro u g h  t h e  
sty l u s  t i p; as t h e  des ig n e r  p u t  it : ' re d u c i n g  t h e  
torsi o n a l  excitat i o n  o f  t h e  tu be/beam,  t h e  latte r 
approx i mat i ng  to a secti o n e d  taper  i n  o rd e r  to  
break u p  even harmon ic  b e n d i ng m odes s u c h  as 
Y2- and %-waves'. The f i n i s h  is  g ood,  a l t h o u g h  t h e  
lacq u e r  on t h e  b rass c o u n t e rwe i g h ts proved 
easy to m a r k. Larg e and  s m a l l  c o u n t e rwe ig hts 
are p rovided,  and when ba lanced these are 
co n t ra- loc ked on  the t h readed rear sect i o n  of t h e  
a r m  ( a  separate styl u s  sca l e  i s  req u i red to set 
downforce). The whole is suspend,,,... 0 n  g e ne ro u s  
g i m b a l  bear ings, p re- loaded to e l i r 1 . i n ate  p lay, 
a n d  a spec ia l  l u br icant  is used to  p rov i d e  a trace 
of resist ive d a m p i ng .

The b ias is  u nca l ibrated, a n d  we have taken 
test  read i ngs with  the  we ight  cent red on  i ts  rod: 
these are appropr iate for 1 .5 g  e l l i pt ica l  sty lus  
t rack ing .  The maxi m u m  downforce obta i nab le  is 
appropr iate for 2 .5g downforce, t h e  m i n i m u m  
correspo nds t o  1 g - a sens ib ly  proport ioned 
range. 

La b resu lts 
Possess ing  an  est i m ated effective mass of 1 2 g, 
this arm is su ited to cartr idges in the 1 0-25 cu 
range on compat i b i l ity g rou n ds. Geom etry was 
exce l l ent  and the mech a n i cs worked we l l ,  i n
c l u d i n g  the cue control  w h i c h  offe red var iab le  
rate descent.  Fr ict ion was gen u i n e ly low, and 
m easu red better  than  25 mg i n  a l l  p l a n es, with no  
' n otch i ng' .  

The resonance behav iour  i n  t h e  audio range 
was promis i ng ,  though exh ib i t i ng  t h e  com plex 
f ine deta i l  wh ich  is character ist ic  of  arms wi th  
r ig id  c o u n t e rweig hts (see a lso  Syr i nx) .  The 
1 40 Hz mode was conf i rmed as t h e  counter
we ight  m o u n t i n g  f lexure (shown by its abse nce 
on  a g raph takenwith an experi menta l  decou pled
counterweig ht). The long rod f inger l i ft was 
suspected of caus i ng the reson ace at 1 k H z: th is  
was conf i rmed by cutt i n g  off some 700/o of 
the  rod, wh ich  caused th is  mode to d i sappear 
e n t i re ly  on the  second g raph ( H e l i u s  have now 
mod if ied the l i ft) . I n  fact the main tube was qu ite 
rig id, as shown by the  fi rst f lexu re at 600 Hz.  

Sound q u a l ity 
Th is  arm made a good i m p ress ion  u s i n g  a 
n u m be r  of cartridges, i n cl ud i n g  the  n otor ious ly 
' d i ff icu l t' Asak. Sou nd i n g  s l i g ht ly ' l ive' ,  t h e  tona l  
ba lance was more open than average, showing  
some s i m i la ri t ies w i th  the lttok. The bass reg ister  
was f i rm a n d  c lear, with so l i d  extens ion  a n d  j u st a 
l i t t le  c loud ing  in t h e  upper  registers - perhaps 
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th is  is the  counterwe ight  mode we noted. Stereo 
was stab le and we l l-focused, and vocal colorat ion  
i n  t h e  u p p e r  ran g e  was at a moderate ly  low l evel ,  
a n d  was f u rt h e r  i m p roved with  the a m e n d ed 
f i n g e r  l i ft . O n e  l iste n e r  fe l t  that  t h e  sou n d  
conveyed somet h i ng o f  bot h t h e  M iss i o n  a n d  t h e  
l ttok. 

C o n c l u s i o n  
The H e l i us is rath e r  expens ive, a n d  at the t i m e  of 
th is  review ( J u n e  '8 1 )  lacked proper d oc u m e n ta
t ion .  No c a l i brat ions a re p rovided,  so t h e  user/ 
dea ler  m ust use accessory sca l es to set it u p, as 
we l l  as need i n g  to est i m ate the  appropr iate 
b ias ing .  H oweve r, it ca n be reco m m e n ded on 
performance- vs- pr ice g ro u n ds, as the sou n d  
q u a l ity is  very good, i t  h a s  b e e n  i n t e l l ig e n t l y  
des ig n ed, a n d  is we l l  e n g i neered. 

G E N E RA L  DATA Tonearm 
Approx imate effective mass i n c  screws, excl  cart r idge . 1 2 g 
Type/ mass of headsh e l l  . specia l/NIA 
Geometr ic accuracy . . exce l l e n t  
Adj ustments provided . t i lt, he ig ht, ove rhang 
F in ish and  e n g i neer ing . . very good 
Ease of asse mbly/sett ing u p/use. . . very good/good/very good 
Fr ict ion :  typical  lateral/vert ical . .  less than 2 5 mg/less than 2 5  mg 
Bias compe n sat i o n  method . . . .  opt i m u m  ang le  we ighted  lever  
Bias force: r im/centre (set to 1 . 5 g  e l l i pt ical ) . . 1 60 mg/2 2 0 m g  
Oownforce ca l i brat i o n  error: 1 g/2 g . . . .  N/ A 
Cue d rift/B m m  asce nt/descent .  n e g l i g i b l e/(var) 0 . 5 sec/1 . 5 secs 
Arm resonances . good to very gooci 
Subject ive sound q ual ity . very good 
Lead capacitance/ d a m p i n g  method . 9 5 p F/neg l i g i b l e  
Est i mated typical  p u rchase pr ice.  . . £ 1 50 
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Featu res a n d  d e si g n  
Since t h e  last e d i t i o n  m i nor  rev is ions  h ave been 
made to th is content ious  b u t  l e g e n d a ry design ,  
which h ave not  on ly resu lted in  a n  i m p rovement  
i n  q ua l ity, bu t  h ave a lso h e l pe d  to m ake sett i n g  
u p  e as i e r  a n d  t h e  set- u p  con d it i o n  m o re stab le. 
Th is  Nirva na kit  mod if icat i o n  can  be retro-f i tted, 
and is  standard o n  cu rrent  product i o n. I t  i n vo lves 
a n u m be r  of deta i l s, s u c h  as h i g h  t e n s i l e  screws 
for f i rm  cart r idge m o u n t i ng;  a bett e r  d r ive- bel t; 
mod i f ied socket- h ead screws for  t h e  m otor and  
m a i n  bear i n g  m o u n t i ngs; a n d  rev ised spr ings 
p lus rubber  seat i n g s. The s u bc h ass is  sta b i l ity 
has also been i m p roved ( u s u a l ly) ,  with better  
cent r ing  a n d  contro l  of d r ive- be l t  tens ion .  

Br ie f ly  s u m m ar is ing ,  t h e  LP12  i s  a l o n g  estab
l i s h e d  be l t  d rive t u rntab le, based on a h e avy two
part Mazak p l atter, ru n n i ng on a r ig i d  s i n g l e-po int  
bear i ng  of h igh  q u a l ity. The  4 . 5  kg p l atter  dom i
nates t h e  dynam ics of t h e  l i g h twe i g h t  f langed 
and r e i n forced  stee l  s u b c h as s i s, the  la t ter  
asy m m etr ica l l y  suspended on  t h re e  adj ustab le  
co i l  spr ings. 

A l ig n m ent and adj ustment  is  a n u isa nce, si nce 
the bottom cover m ust be removed,  and t h e  
u n d e r-chassis c l earance is  l i m i ted ,  s u g g est i n g  
t h e  use o f  s ide  e n t ry a rms  t o  atta i n  s uccessf u l  
lead d ress ing .  Th ree t i n y  screws f ix  t h e  wood 
com pos i t i o n  a r m b o a rd in p l ac e  s u r p ri s i ng ly  
f i rm ly. L i n n  h ave t a i lored t h e  s u b c h ass is  des ign 
towards m i n i m is i n g  sty l u s  m ove m e n t, rath e r  

t h a n  to satisfy a s i m p l i f ied theory o f  perfect 
chassis dyn a m i c  ba lance in one or  two modes of 
freedom on ly. 

A modif ied vers ion  of a P h i l i ps sync h ronous 
low speed motor  p rov ides power, and  t h e  mou nt
i n g  arra ngeme nts a re carefu l l y  des ig n e d  so that  
v ib rat ion i n  the motor frame is d iss ipated harm
lessly i n  the p l i n th  system,  and not a l l owed to 
v ib rate the d r ive p u l l ey, thereby feed i ng e n e rgy 
to the d isc via t h e  be l t. Good at b locki ng h i g h  
freq uency pole ' cogg i ng' ,  be l t  d rive i s  less effec
t ive at cop ing wi th  f ra m e  vi brat ion ;  howeve r, i t  
may be seen that  t h e  1 00 H z  rumb le  com ponent  
i n  the  spectrog ram for  t h e  LP1 2 is lowe r than  for  
a l m ost a n y  ot h e r  sync h ronous- powered be l t  
d r ive model  i n  t h e  re port. 

The cu rre nt  acry l i c  p last ic l i d  now has spru n g  
h i nges t o  balance i t s  weig ht, a n d  offers s o m e  
add i t iona l  acoust ic iso lat ion  w h e n  lowered. T h e  
p l i nt h  is b u i l t from seasoned hardwood, a n d  t h e  
base is i ntent iona l l y  cut  from a soft g rade of 
hard board, chosen for its e n e rgy absorbt ive 
propert ies. 

La b resu lts 
Whet h e r  weighted or separate ly  assessed, wow 
a n d  f l utter read i ngs were a l l  t h e  lowest yet 
m easu red for an L P 1 2, confi rm i ng the worth of 
t h e  Nirvana kit. The deck ran very close to speed,  
wi th  a satisfactory s lowing u nd e r  load, w h i l e  start 
u p  was i m proved to 3 . 8  secon d s. R u m b l e  was 

also bett e r  by severa l  d B, m easu r i ng  a near  
t h resho ld  -77 / -78 d B  a n d  wi th  t h e  consp icuous 
absence of the 1 OO H z  c o m p o n e n t  a l ready 
ment ioned. 

The l a rg e  but rap id ly  dam ped i n it i a l  t rans ient  
on t h e  d isc i m pu lse test  necessitated X1  sca l i ng,
and the X1  O p resentat ion with  the stan d a rd fe l t  
m at is  a lso i n c l uded for com parison with  the 
response us ing t h e  A udio Ref su bst i tute: the 
latter c h a n g ed ne i ther  t h e  low f req u e ncy mode 
( 1 4Hz) or  t h e  i i n e  r i n g i n g  at 300 H z, but  was 
m u c h  better at d a m p i n g  t h e  t rans ient  start. For 
i n te rest's sake, t h e  Fou r ie r  transformed f re
q u ency responses of t h e  two i m p u lse  cond i t ions 
has a lso been p lotted: t h e  fe l t  mat sh ows a h i g h e r  
a m p l i tude  but  a more e v e n  c h a racte r ist ic. Ve ry 
good acoust ic a n d  v i b rat ion iso lat ion w h i c h  fu r
t h e r  i m p roved wi th  t h e  l i d  down was s h own. 

Sound q u a l ity 
D u ri n g  t h e  cou rse of test i n g  i t  was fou n d  t h at the  
l t tok  arm was t h e  best match  for  the  L P1 2, and so  
the  two were  a u d i t ioned togeth e r. F u rthermore 
(su rpr ise, surprise!)  we d i scovered t h at th is  arm 
was opt i m ised for  t h e  Asak cart r idge, a n d  when 
i n sta l l e d  the comp lete p layer offered a l evel  of 
d i sc reproduct ion  t hat was d iff icu l t  to eq ua l; 
random changes to any  part of t h i s  syste m  
s ign i f icant ly  u pset t h e  ba lance. The Asak w a s  a 
recom m e n d e d  p rod uct  i n  t h e  last  Choice: 
Cartridges book, but we fou n d  t h at i f  proper ly 
f itted in the latest Sondek/lttok, i t  cou l d  success
fu l ly com pete w i th  far m o re expensive models  
such as the Koetsu. 

The L i n n  sounds l i keab le  and m usica l ,  w i th  a 
qua l ity of ' l ive l i n ess', p leas ing tona l  ba la nce, 
' d r ive' and deta i l  t h at p roduced good l iste n e r  
react ions. Stereo i m ag i ng showed except iona l  
focus a n d  stab i l i ty with  g reat reso lu t ion  of deta i l .  

I n  t h e  l i m it t h e  upper  bass was s l ight ly  'weig h ty' 
a n d  ' forward', a n d  t h e  m i d range a tr i f le  ' loud' and 
'boxy', bu t  th i s  d i d  not spoi l the  i m press ion of a 
coh e re n t  i nteg rat ion  of f requencies t h roughout  
t h e  a u d i b l e  range. 

Concl u s i o n  
The LP1 2 i s  a f i n e  m o t o r  u n it i n  h i g h ly refi ned 
state of deve lopm ent, a n d  wi l l  g ive its best  when 
part n e red  by its m atc h e d  com pone nts, where 
the  compat i b i l i ty a n d  m utua l  com pe n sat ion has 
reac h e d  a re m a rkab le  level .  The system is 
u n d o u bted ly  good va l u e, and even taken on its 
own t h e  L P 1 2  h as cont i n ued to mai nta i n  its 
com pet i t iveness. 

G E N E RAL DATA M otor U n i t  
Type . . . . . . . belt  d rive 
Platter mass/ da m p i n g . . . . . . . .  4 . 1  kg/good 
F in ish  and e n g i n eer ing . . . . . .  both  exce l lent  
Type of m a i n s  lead/con nect i n g  leads . 3 core/-
Speed opt i o n s  331/3 rpm o n l y  
W o w  a n d  f l u t t e r  ( D I N  peak w t d  s i g m a  2)  . 0 .075% 
Wow and f l utter ( L I N  peak wtd 0. 2-6 Hz/6-300 Hz) . . . 0 . 1 %/0.08% 
Abso lute  speed e rror . <0 . 1  % 
Speed d rift 1 h o u r/ load var iat ion . . . . .  syn c h ronouS/ -0 .3% 
Start up t i m e  to a u d i b l e  sta b i l i sat io n . .  3 .8secs 
R u m b l e: D I N  B wtd L/ R av (see s pectrum) . .  . -7 8/-7 7 d 8  
S ize/c learance f o r  l i d  rear . . 44 .5(w) x 35 .8 (d) x 1 4 . 9( h)/5 . 7 cm 
Ease of use. . . good 
Typica l  acoustic breakthro u g h  and  resonances . very good 
S u bjective sound q u a l ity of comp lete system exce l l e nt" 
H u m  l evel/acoust ic feedback . very good/very good 
Vibrat ion sens i t iv ity/shock resistance . . . . . . . . . .  very good/good 
Est i mated typical p u rchase pr ice. £340 
irsee text 

Spectrog ra m C a ptio n s  (L to R) : (top row) Disc 
Impulse Transmission (a) standard X1; (b) magni
fied X 1 0; (c) A udio Re f m a t, X 1 0; (bottom ro w), (d) 
Rumble (elec trica l/to tal);  (e) Breakthrough, 
acoustic (white, lid up, black, lid down)/ vibra tion; 
(f) FFT frequency responses from Disc Impulses, 
felt mat  above A u dio Ref mat. 
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King Street & Chapel Street 
B rid l i ngton - East Yorksh i re 

Telephone (0262) 72274 or 74775 

WHERE YOU CAN 
DEVELOP A TASTE FOR 

MARANTZ SLIMLINE. 
The follov.ring are key Marantz Dealers where you can 
be sure (subject to availability) of seeing the Marantz 
PM310 amplifier and ST310 tuner. However, there are 
many more Marantz stockists throughout the country 
who will have these in stock. In case of difficulty or for 
further details post the coupon, or use our Freefone 
setvice - dial 100 and ask the operator for Freefone 2347. 

Addlestone Cosmic Radio, 
248/256 Station Road. 
AltrlnchamArrow Discount, 
44 Greenwood Street. 
Barking, Hyperfi, 30-32 Longbridge 
Road. 
Beckenham S & M Electronics, 68 Croydon Road, Eimers End. 
Birmingham Fantex lfading 
Company. 226 Soho Road, 
Handsworth. 
Birmingham Norman H. Field, Hurst 
Street. 
Bishop's Stortford Photosound 
Vantage, 13 Devoils Lane. 
Blackpoo! F.  Benfell, 78Vkstfield 
Road. 
Bolton Cleartone Hi-Fi, 
156/158 Blackbum Road. 
Boston Oldrids Limited, 11-17 Strait 
Bargate. 
Bridlington Turner Electrical, 47 King 
Street. 
BrightonJohn King Films, 71 East 
Street and branches. 
Bristol Radford Hi-Fi, 
52/54 Gloucester Road. 
Bristol Tupe Recorder & Hi-Fi Centre, 
82 Stokes Croft. 
Burton-on-lien! Rees Electrical. 
95 High Street. 
CardiffRadiocraft Sonus, 
2511253 Cowbridge Road East. 
Canton. 
Carshalton Tomorrows v..brld, 18 The 
Market, \Mythe Lane. 
Cheltenham Ray Electrical, 287 High 
Street. 
Chester New Dawn, 1/3 Castle Street, 
Off Bridge Street. 
Colwyn Bay Owens Radio & lV, 
38 Station Road. 
C�try Forum HiFi, 78 Lower 
Precinct and branches. 
Dunstable Turget Electrical, 
45 Katherine Drive. 
Exeter Homesound, 145 Sidwell 
Street. 
Godahnlng Bartons, 72 High Street. 
GraysA.C.L. Radio Services, 
l Northmall. 
Halifax Newsham & Dalby. 
238/240 Kings Cross Road. 
Hull SimplyHi-Fi, 7 MillStreet, 
Prospect Centre. 
Leeds R.S.C., County Arcade. 
Leicester Leicester HiFi, 
215-219 Melton Road and branches. 
Uverpool P & A Audio, 63 Liverpool 
Road, Crosby 
London W2 Acton Cameras, 86 High 
Street, Acton. 
London WlAzat (London) Ltd. ,  
61  Charlotte Street. 
London El Cavendish Sales. 
317Whitechape1 Road . 

London Wll Centre of Sound. 
120 Notting Hill Gate. 
London W1 Lion House, 
227/229 Tottenham Court Road. 
London N16 Martins, 125 Stoke 
Newington High Street. 
London W2 Nandos Radio, 
328 Eclgware Road. 
London W2 NuSound. 376 Eclgware 
Road. 
London WCl R.E.W., 230 10ttenham 
Court Road. 
London SE! Richer Sound & Vision Ltd., 
2 London Bridge Walk. 
London SW2 South London Hi-Fi, 
210 Brixton Hill. 
London N13 S.P.I . ,  359 Green Lane, 
Palmers Green. 
Loughborough Stuart Vkstmore!and, 
33 Cattle Market and branches. 
Lowestoft Hughes lV & Audio, 
5 Crown Street East and branches. 
Manchester Lloyd Paton Ltd.,  
34 MorrfieldWalk, Urmston. 
Newcastle upon 1\'ne Hi-Fi 
Opportunities, 33/34 Handyside 
Arcade, Off Percy Street. 
New Malden Unilet, 35 High Street. 
NOIWlch Speechley & Co. ,  
28 St.Johns, Maddermarket. 
Nottingham Delta Hi-Fi, 23 Mansfield 
Road. Oxford Absolute Sound & Video Ltd .. 
19 Old High Street, Headington. Oxford Foreway Services, 
126 London Road, Headington. 
Peterborough Sound Sense Hi-Fi, 
42 Cowgate. 
Plymouth Framptons, 
90-92 Cornwall Street. furtsmouth Hopkins Hi-Fi, 40 Fratton 
Road. Preston Norman Audio, 
51 Fishergate. 
Romlbrd Craig Hi-Fi, 13 South Street 
and branches. St. Ives St. Ives Audio, 40 The 
Broadway 
Sallsbwy Blackmore Vale 1V & 
Audio, 17 Butcher RCMT and branches. 
Sevenoaks Sevenoaks Hi-Fi, 
118 London Road. 
Sheffield Quadraphenia, 10 Nursery 
Street. Stamford Stamford Hi-Fi, 9 Red Lion 
Square. 
S!ewnage Anglia Sound & Vision. 
23 Queensway 
WaJW!ck].CV Organisation, Unit 7/8. 
Wharf Street. Watford E D. Bailey. 131 The Parade, 
High Street. 
v..bkingAerco Records, 27 Chobham 
Road. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • • • • . . .

To Marantz Audio (UK) Ltd. ,  15/ 16 Saxon Wery Industrial Estate, 
Moor Lane, Harmondsworth, Middlesex UB7 OLW Tu!: 01-897 6633. 
Please send me details of Marantz slimline range, rack systems and 
other hi-fi equipment and my nearest Marantz Dealer. 
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The word soon got around. WE Our elegant new slimline PM310 
amplifier and ST310 tuner are now two of 
the most talked about hi-fi components . 

OOULDN'T tWn��s��;�:::�:
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PM310 is crisp and clean, and 
free from any trace of bottom KEEP end boom.' '  POPUIAR HI-FI. FEBRUARY. 

' ' I  reaIIy couldn't find anything to 
criticise as this tuner looked good and 

A Low performed reaIIy weII ." WHAT HI-FI. APRIL

' 'Good, clean dynamic power and 
the ability to drive real loudspeaker loads 

PR·OfILE
a

re�1�i��§!�2����'At £69 the PM310 has few peers 

f OR . offering anything like this sound quality, 
and I would have no hesitation in 
recommending the amp for the budget 
b " uyer. HI-FI FOR PLEASURE, SEPTEMBER.

LONG CaII in at your nearest Marantz 
Dealer on the list opposite to see and 

• hear what they mean .

... ..__..._ ... Z @  

SBlO FM/AM TUNER. l.OµV FM SENSmvITY. LED SIGNAL STRENGTH INDICA1DR. FM MUTING. STEREO/MONO. PIWT FREQUENCY 
REJECTION CIRCUIT. WNG WlWE VERSION Al.SO AVAIIABLE AS MODEL S1310L. PM310 AMPIJFIER. 2 x 25 WAITS RMS. LED POWER METERS. 6 dB/OCT I.ml FIITER. 41 STEP DETENTED VOLUME CONTROL. 



Featu re s  a n d  d e si g n  
Th is L i n n-des igned  a n d  Japanese- b u i l t  tonearm 
won i m m e d iate acce ptance u pon i ts i n t roduct ion  
and Choice were amongst t h e  f i rst to t ry i t ,  i n  the 
last issue. Located at t h e  upper  e n d  of  the 
m i d d l ewe ight  c lass, i t  has a n  est i m ated 1 4 g 
effect ive mass i n c l u d i n g  the steel f ix i n g  bolts, and  
it i s  s u ited to low com p l iance  cart ridges wi th  
som e  low f req u ency damping ;  ie  co m pl iances in  
the 8-1 6 c u  range a n d  u p  to 1 O d B  LF resona nce 
rise. 

The arm appears m o re weig h ty t h a n  t h e  effec
t ive mass wou l d  suggest, a n d  t h e  m eta l  used for  
i ts  construct ion  h as been opt i m i sed for m axi
mum stre ngth .  In the context of the average 
tonearm, L i n n' s  label ' d i rect c o u p led' is not so 
ve ry far from the t ruth ,  as t h e  l t tok's r ig i d ity is so 
good t h at i t  stro n g l y  couples broadband e nergy 
from the styl u s  to the arm m o u n t i n g  board. The 
large area d i e-cast magnes i u m  head s h e l l  i s  i tse lf  
one of the strongest made,  and offe rs exce l l e n t  
con tact f o r  cart r idge m o u n t i n g ,  w h i le t h e  g e n e r
ous a l loy t u be is secu re ly  l oc ked at its f i x i ng  
po i n ts, offe ri n g  n o  t i lt adj u s t m e n t  i n  case th is  
wou l d  p rej ud ice st iffn ess. 

The counterwe i g h t  is  decou p l ed,  but n ot i n  t h e  
u s u a l  loose m a n n e r  w h i c h  i m parts c l e a r  reson
ances below 1 00 H z; rat h e r  the f i t  i s  suff ic ient ly  
t ig h t  for  t h e  cou n te rwe i g h t  a n d  i ts l ossy syn
thet ic l i n e r  to  act as a wave term i nat ion to 
resonances in the m i d ba n d. To i l l us t rate t h is,  a 
cu rve was ru n wi th  a soft ly  decou p led  counter
we i g h t  a n d  t h e  low freq u e n cy res o n a n ce s u p
pressed by d a m pi ng ;  compared w i th  t h e  norma l  
cond i t ion  t h e  reso nances above 200 H z  were 
more severe a n d  m ore n u m erous ( n otab ly  at 
400 Hz,  900 H z  a n d  1 .6 k H z) .  

The a rm proved conven ient  to  use,  a n d  is f i t ted 
with a cueing system contro l led  by a l o n g  lever  
with a rol ler at t h e  t i p, assist i n g  shock-f ree act i o n  
on subchassis t u rntables. Wel l -ca l i b rated d i a l s  

a re f itted f o r  b ias and downforce, and  s ince the  
latter is based on a spr ing  mechan ism,  dynamic  
balance is atta i ned after a l i g n ment. 

I m provements noted with t h e  latest samp le  
i n c l ude revis ions to the p i l l a r  locki ng socket
head bolt  and the  ma in  arm p i l l a r  i tse lf ,  both 
much  i ncreased i n  si ze. The arm t u be is now. 
h a rd- anod ised in a grey f i n ish coated with a 
su rface lacquer, and w h i l e  the  l ead-out  cable has 
been reduced i n  st iffness to a id  chassis isolat ion,  
the same strong t h ree- po in t-contact p i l l a r  l ock
i n g  is reta i n ed. 

Lab resu lts 
Virtua l ly  a textbook examp le  of tonearm desig n, 
the lab performance was exce l lent .  Possess ing  
f i n e  geometr ic accu racy, sett i n g  u p  was however 
comp l icated by the need to remove the arm to 
f i n a l ly t ighten a cartridge before use, as the force 
req u i red to do th is  properly with the  arm in situ 
m ight  otherwise damage the precisely adj usted 
'zero p lay' beari ngs. Frict ion was exce l l ent ly  low, 
downforce cal i brat ion  ve ry accu rate, a n d  the  
b ias ing  effect ive - of  the correct va l u es and i n  the  
r ight  rat io. 

The aud io  resonance trace was i m proved over 
the orig i na l  model i n  the u n iform ity of the genera l  
energy t rend,  part icu la_i:!y in -tile area aro u n d
600 Hz. T h e  ma in  beam mode did not appear u n t i l  
900 Hz, w h i c h  is a f u rther  i m prove ment  i n  r ig id ity 
over the or ig i n a l  800 Hz,  and represents an 
except i o n a l  p e rformance.  A g ra p h  of t h e  
accel e rat ion a t  the a r m  base taken on t h e  
Sondek m o u n t i n g  board shows the  cou p l i ng 
factor. For comparative pu rposes, the t race 
above t h i s  represents the same s i tuat ion,  but 
with the lttok mou nted on a heavy r ig id s u b
chassis and arm p late ( L ux PD300), demon
strat ing  m uch red uced exci tat ion .  H owever the  
resonant  behavio u r  o f  the arm as seen by t h e  
cartr idge was now worse, wi th  s ign if icant exag-

g e rat i o n  of several m odes po in t ing  to i ncreased 
col  o rat ion ,  part i c u l a rly  at 1 1 0 H z, 300 H z  and  
1 k H z. 

So u nd q u a l ity 
Possess i n g  a t race of hard n ess i n  the  u pper 
m i d range - the  h i g h  soprano region - where a 
susp ic ion of ste reo vag u e n ess was occas iona l l y  
detectab le, t h e  sou n d  was oth e rwise of excep
t iona l  q u a l i ty. The tona l  balance was on t h e  
'ope n' s i d e ,  and  h ad a deta i led  t ransparency over 
the who le  spectru m wh ich  proved reve a l i n g  of a l l  
co m po n e nts  i nc l u d i n g  d iscs. T h e  bass was 
t ighter  than before, wi th  f i n e  transients and good 
extens ion .  Stereo precis ion was outstan d i ng,  
and i n  o u r  v iew is  as yet u n matched by any oth e r  
model .  

I t  performed we l l  on  a l l  p laye rs we t ried but  
u n d o u bted ly  sounded tona l ly  t h e  most neut ra l  
with t h e  Sondek, espec ia l l y  as regards the  m id
ra n g e  area, w h e re t h e  p i l l a r  termi nat ion is 
crucia l .  I n  the  Lux PD300 i t  was fou nd n ecessa ry 
to use a 'softer' ba lanced cartr idge than the ·  
Koetsu if t h e  m i d- h a rs h n ess was to be con
tro l led ,  for exam p le. 

Concl u s i o n  
T h i s  exce l l e n t  product  carr ies a mandatory 
reco m m e ndat ion ,  despite its h i g h  pr ice. But as i t  
is so revea l ing ,  eve ry care should be taken to 
esta b l i s h  a com p l e m e n tary and c o m p at i b l e  
system o f  motor u n it, a r m  and  cartr idge i n  order 
to get the  best resu l ts. 

G E N E RA L  DATA Tonearm 
Approxi m ate effect ive mass inc screws, excl  cartri dge . 1 3 . S g  
Type/ mass of heads h e l l . . rig i d l y  f i xed/ NIA 
Geometr ic accu racy . . exce l lent  
Adj u st m e nts provided . . he ig ht, overhang,  l ateral  a n g l e  
F i n i s h  a n d  e n g i neer ing  . . . exce l l e nVexcel lent  
Ease of  assemb ly/sett ing u p/use . very good/very good/very good 
Fr ict ion:  typical  lateral/vert ical . . less t h a n  1 O mg/less than 1 O m g  
B i a s  compensat ion method . . . f r ict ion less i n ternal  spr ing 
Bias force:  r im/centre (set to 1 .5 g  e l l i pt ical )  . 1 7 5 m g/1 9 5 m g  
Downforce ca l i brat i o n  e rror 1 g/2 g . . . . . . .  <0 .03g/<0.035g 
Cue d ri ft/8 m m  ascent/descent . . . n e g l i g i b le/0 . 8 sec/ 1 . 7 secs 
Arm resonances . . . very good 
S u bject ive sound q u a l ity . . . .  very good 
Lead capacitance/ d a m p i n g  method . . . . . . . . . . . . . .  , . . .  8 5 p F/ n o n e  
Est i mated typical  p u rchase pr ice . . . .  -.-. .  -.-. .  ·£230---wn0n reviewed,-, 
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Featu res a n d  d e s i g n  
F o r  years L i n n  h ave been p lagued  w i t h  req uests 
for a less expens ive tu rntab le ,  and w h i l e  experi
m e nta l  des ig ns h ave been prod u ced, so far  they 
have found  t h e  com p ro m ises i nvolved u nacce pt
ab le .  H owever a pos i t i ve step i n  t h e  d i rect i o n  of 
eco n o m y  has n ow been taken w i th  t h e  i n t roduc
t ion  of a less expens ive a l ternat ive to t h e i r  pr icey 
tonearms, apt ly  ca l led  t h e  B asik. A to le rab ly 
good,  c o m pat ib le  cart r idge i s  a lso t h rown i n  for 
good measu re. 

There are several  po i nts of i n terest, i nc l u d i ng 
t h e  m assive arm p i l la r  ( of latest l t tok d i a m eter  
and d i m e n s i o n a l ly com pa t i b l e) ,  wh ich f i ts  a 
vers i o n  of t h e  fam i l i a r  l t tok base. The bear ing  
assem b ly  a n d  ' S' arm tube res e m b l e  t h ose o n  the 
A D C  1 5 00 ( both arms or ig i n ate fro m  Japan) ,  
a l t h o u g h  t h e  bear i ng  q u a l i ty on  the Basik i s  m u c h  
bette r. A v i s u a l l y  f l i msy u n ive rsal  detachab le  
pressed a l loy heads h e l l  i s  f i t ted ,  w h i c h  does not  
accept t h e  Asak ( p robab ly  i ntent iona l  o n  t h e  part 
of L i n n) ;  i n t e rest i n g l y  t h e  s u bst i tu t ion  of a ' better' 
s h e l l  worse ned t h e  res u l ts (see g ra p h s) ,  so t h e  
o n e  s u p p l i ed m ust be a g ood m atch .

A new set of  f ix ing ho les  a re req u i red for
m o u n t i n g  the Basik on the L i n n, rotated  from 
l t tok req u i rem e nts us i ng the same centre; the 
base a lso has a cut- o u t  to  accept the arm- l ift 
cyl i n der. A rotat i n g  sca l e  co u nterwe i g h t  i s  f i t ted 
a n d  the b ias ing  uses i nterna l  s p r i n g  m ec h a n i s m .  

The Basik cart r idge is a n  i n expens ive m o v i n g  
magnet  affa i r  w i th  a s h a n k- m ou nted s p h e r i c a l  t i p  
styl u s  o f  g o o d  a l ig n m e n t. The moderate com
p l iance g i ves r ise to a sat i sfactory 7 . 8  Hz ,  +1 O d B  
s u bs o n i c  resona nce i n  t h e  Basik arm,  a t  a 1 . 8 g  
t rac k i n g  force. H owever t h e  o u t p u t  i s  s l i g ht ly  o n  
the  low s i d e, and  m ay n o t  g ive f u l l  powe r w i th  p re
amps possess i ng a l ow sens i t i v ity. 

La b resu lts 
With a m e d i u m  to h i g h  effect ive m ass of 1 3 .5 g, 
i n c l u d i ng steel  screws, t h e  arm is best s u ited to 

cartr idges in the 8-20cu range. The geometry 
was f i n e, and the h eadsh e l l  lock ing was more 
secure than is usu a l ly fou n d  i n  t h i s  pr ice range. 
The arm was wel l  f i n i shed w i th  accu rate ly  set 
beari ngs, and was both easy to set up and use. I n  
v iew o f  t h e  i ntended track ing  force of 1 . 5 t o  2 . 5 g, 
fr ict ion  levels were to lerab ly low, w h i l e  t h e  b ias 
accu racy and trend were j ust r ig ht. Downforce 
ca l i b rat ion was accu rate to wi t h i n  8% (s l i gh t ly  on 
the l ow s ide) ,  and the cue worked wel l ,  w h i l e  the  
same low 1 OO p F  capacitance l t tok  cab le  was 
used. 

P lotted as supp l i ed, the resonance g raph 
showed good cou nterwe ight  contro l  and re la
t ively few resonances ( the  heads h e l l  socket 
f lex u re at 200 Hz is  obvious, of course) . I nter
est i n g l y, s u bst i tut ion  of a more r ig id  A TH-8 
heads h e l l  gave a d i fferent resu lt ,  showi ng more 
n u m erous breaks a n d  on ba lance p rovi ng less 
favou rab le. 

In the bass and m i d range at least the cartr idge 
was a s u rpris ing ly  good tracker, p rov i d i ng Su pex
l i ke response, but wi th  rather  poor chan n e l  
balance on our  sam p le.  Separat ion  was q u ite 
good, as was the  g e n e rator geometry, g i v i n g  we l l  
balanced d istort ion  read i ngs. I t  p roved re l at ive ly  
u n affected by e lect r ica l  l oad i ng. 

So u n d  q u a l ity 
Aud i t ioned us ing  an EPC205 cartr idge the  Basik 
gave a f i ne  acco u n t  of itse lf. The tona l  ba lance 
was pretty good,  with a p leasant m i d range ren d i
t ion  of voca ls, w h i l e  the  stereo i mage was fa i r ly 
we l l  d eve loped. The  bass, t h o u g h  s l i g h t l y  
softe ned,  was m ore than  sat isfactory i n  terms of 
both def i n it ion  and extens ion .  

U s i n g  the supp l ied cartr idge there was c lear ly  
a touch of  the 'Asak/lttok' sou nd,  though wi th  a 
degree of ve i l i ng in terms of deta i l  and  t rans ient  
's harpn ess'. The com b i nat ion  was q u ite t ruthfu l  
i n  the bass, had a p leasant voca l  reg i ster, but  
tended to brashness and  s l u rred s i b i l ants i n  the  

h i g h  t reb le ,  a l though n ot u n acceptably so .  Con
s ider i ng  t h e  1 0: 1  pr ice d i fference i nvo lved, t h e  
Basik with  i t s  supp l ied cartr idge sta nds u p  w e l l .  

Concl u s i o n  
The Basik can  be recom m ended, and  w i l l  w i n  
m a n y  f r i e n d s  amongst prospective L i n n  custo
me rs, as we l l  as p u rchasers of oth e r  m a n u
factu re r's  t u rntables. I n  its own r ight  t h e  Basik i s  
a f i n e  va l u e  for money a r m ,  and  t h e  s u p p l i ed 
cartr idge p rov i des a conve n ient  a n d  compat i b l e  
start i n g  po i nt. 

G E N E RAL DATA Tonearm 
Approx imate effect ive mass i n c  screws,  excl  cartri dge . . 1 3 . 5 g  
Type/mass o f  headshel l  inc l ' S' cartr idge. . un iversal detachable/l g 
Geometr ic accu racy . . very good 
Adj ustments provided . . . overhang,  lateral ang le, he ight  
F i n ish and  e n g i neer ing .  exce l l e nt/very good 
Ease of assembly/sett ing  u p/use . good/very good/very good 
Friction: typical  l 'ateral/vert ica l  6 0 m g/3 5 m g  
S i a s  compensat ion method.  d i a l  and  i n ternal  spr ing  
Bias force: r im/centre (set to 1 . 5 g  e l l i pt ical )  . . . . .  1 80 mg/2 2 0 m g  
Downforce ca l i brat i o n  e rroc 1 g/2 g . . . . . .  -0 .08g/-0. 1 7 g 
Cue dr i ft/8 m m  asce n t/descent. . n e g l i g i b le/0 . 7 sec/2 .8 secs 
.Arm resonances . good 
·subject ive sound q u al i ty good 
Lead capacitance/ d a m p i n g  method 

1 O O p F/some cou n te rwe i g h t  deco u p l i n g  
Est i m ated typical  p u rchase pr ice. . i n c l u d i n g  cartr idge £:45 
BAS I K  CARTR I D G E  
Cartr idge type . 
Cartr idge mass . .  
Est i mated dynamic  comp l i ance at 1 0 H z .  2 3 c u  ( X 1  o-" cm/dyne) 
Specif ied downf9rce: range . 1 .7 5 g  to 2 . 2 5 g; tested at 1 .8 g  
L F · resonance i n  Basik arm . .  +1 0 d 8  at 7 . 8 H z  
Sens i t iv i ty  a t  1 k H z. . approx 0 . 6 5 m V/cm/sec 
Relat ive output  (OdB=1 mV/cm/sec). -3 . 5 d B  
Subject ive s o u n d  q u a l i ty .  
Recom men ded load i n g  
Rec o m m e n ded a r m  mass 
Rec o m m e n ded arm d a m pi n g .  
I n d uced h u m  leve l .  
Sty l u s  data 
Styl us  type.  
H F  reso nance ( t ip  m ass/vi nyl) 
Fre q u e n cy response, separat i o n  and ba lance 

30 H z-2 0 kHz± 
1 00 H z- 5 kHz± 

Stereo separat ion ,  1 00 H z, 1 kHz ,  1 0 k H z  
C h a n n e l  d i ffere nce a t  1 k H z ,  1 0 k H z  . .  
Tracka b i l ity 
300 H z  lateral ± 1 5 d B  
300 H z  vert ica l  ± 1 2 d B  
300 H;i: lateral + 1  B d B  ( 'Supertrack') . 
D i stortion 
300 H z  lateral +9 d B . 
300 H z  vert ica l  +6 d B . 
H i g h  freq uency waveform q u al i ty . .  
Typical  s e l l i n g  pr ice i n c l  VAT . 
* U ncr i t ica l  of load i n g  in pract ice

1 . 5g 
. 1 . 1 g 
1 .8 5 g  

f a i r  
F r e e  with Bas i k  A r m  
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Cartridge response, cha nnel  balance and 
separa tion. 
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Cartridge response: solid 1 30pF, dotted 500pF, 
plus subsonic resonance (X deca de). 
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Structural arm resonances, a u dio band 
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Arm resonances with A TH-8 shell substituted. 
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Featu res and d e s i g n  
Fo l l owi n g  the  i n t rod uct ion o f  t h e  cost ly  PD5 55, 
Lux h ave re l eased an ' econo my' m ode l ,  w h i c h  
nonet h e l ess costs a s u bstant ia l  £500 .  A com
p lete ly n ew des ign ,  th is t u rnta b l e  a l so has an 
i n b u i l t  suct ion p u m p  q u ite  conve n i e nt ly  oper
ated by a f ro n t  m o u nted h a n d  lever. On t h i s  
m o d e l  Lux  have t a k e n  t h e  s u bchassis p r i n c i p l e  
t o  h eart, i ncorporat i n g  a s u pe rb ly  e n g i neered 
d ie-cast exa m p l e  of u n usua l ly  c o m p l ex des ign .  
Much atte nt ion  h as been pa id  to s u c h  deta i l s  as 
provision  for a m ass ive m a i n  bear i ng and i ts 
mou nt ing ,  the sym m etr ica l  d i s pos i t ion  of t h e  
three support components, a n d  t h e  webbed a n d  
re i nforced arm m o u n t i n g  wi th  i ts  face- m ac h i n ed 
in terchangeab le  a l l oy tonearm p lates. The s u b
chassis p roved easy to leve l u s i n g  knobs acces
s ib le  on t h e  p l i n t h  u nd e rs ide ,  b u t  at some stage 
the des ig n e r(s) a ppeared to  h ave had secon d  
thoughts, s i nce t h e  very g o o d  iso lat ion afforded 
by the coi l  s p r i n g  suspens ion  has been com
pro m ised - probably i n  t h e  i nt e rests of i m p roved 
shock resistance and hand l i ng stab i l i ty - by t h e  
add i t ion  o f  p last ic foam s p r i n g  s leeves a n d  
s i l icone d a m p i n g  was h e rs on  t h e  m o v i n g  com
ponents. The pote nt ia l  performance of t h i s  deck 
was such t h at we aud it ioned and m easu red i t  f i rst 
as s u p p l ied ,  a n d  seco n d ly w i th  a s i m p l e  a n d  
re l at ive ly  q u ick m o d if icat ion w h i c h  freed t h e  
suspens ion  a n d  spr ings. 

The 300 is  a two-speed belt d rive mode l ,  us ing  
an e l ectro n ica l l y  cont ro l l e d  h i g h  q u a l i ty D C  
motor. A q u a rtz osc i l l ator  ref l ector type strobo
scope is f itted for  refere nce, s ince  t h e  d rive is n ot 
quartz- locked,  a n d  f i n e  var iab le  speed contro l  is  
via t h u m bw h e e l s  m o u nted u nd e rneath n ear  the 
front  edge. O n e  c o m p l icat ion  arose with the so l id  

f lat p latter, as the  suct ion  pump s u p p l i e d  a n  
eq u iva lent  o f  30 kg pressu re, and any d ust or g ri t  
on t h e  record u nderside or  p latter su rface w i l l
tend to i m press itself onto t h e  record su rface 
when the vac u u m  is engaged.  We used a d isc 
wi th  a q u iet su rface for repeated tests w i thout  
any pre-c lean i ng of  t h e  p l atter, and  i t  t u rned out  
to have become no is ier  when  the  u nders ide was 
p layed later. 

La b re port 
With its s u bstant ia l  3 .4 kg p latter and h i g h  torque 
dr ive, the  wow and f l u tter, torq u e  and ru m b l e  
resu l ts we re a l l  exce l lent. S p e e d  d rift w a s  more 
than I wou ld  l i ke at the  pr ice l evel ,  but  start u p  
was f i n e  a t  2 . 8  seconds, with no  overshoot 
effects. Rated as good on  shock pr ior  to the  
m od if icat ion,  t h e  acoust ic  and  v i brat ion  iso lat ion 
were also very good above 7 5 Hz, whi le  free ing  
t h e  suspens ion produced 1 0- 1 2 d B  acoust ic 
i m provement  from 2 5  to 7 5 H z, and an even 
better 1 5  to 20 d B  i m p rove ment  in v i b rat ion 
iso lat ion ;  as a resu lt, howeve r, shock res istance 
was somewhat i m pa i red. 

Lux have not made specia l  prov is ion  for con
s iste nt ly d ress ing the arm l eads, and a n  ad hesive 
cl ip was added. X1 0 sca l i n g  was possible  for  the 
d isc i m p u lse tests, showing  the  t ra n s m i ss ion  
t rans ient  was tota l l y  suppressed, leav i n g  on ly  
m i nor - low freq uency r ipp les. 

So u nd q u a l ity 
Sett ing a h i g h  subj ective standard at a l l  t i m es, 
the  PD300 showed m uch of the  '55 5  m i drange 
ne utral ity and t ranspare ncy, part icu lar ly on  per
cussive sounds and the ambie nce sur ro u n d i n g  
t h e m .  A t  t i m e s  i t  was a lmost c l i n ical l y  c lear, a n d  

i n  t o n a l  ba lance seemed s l i g ht ly 'co ld' and  fa in t ly  
' g l assy' . A t race of h igh  freq ue ncy ' forward ness' 
a n d  ' d i sem bod i m e nt' was e nc o u n tered with  
several cart ridges. The Asak/lttok worked better  
than  t h e  Koetsu/ l t tok, a n d  a 'softer' sou n d i n g  
arm wou l d  s u it i t  best - f o r  exa m p l e, som e t h in g  
l i ke t h e  Bre u e r  or  S u m i ko sound perhaps. 

The chassis was s l i g ht ly  nervous i n  stab i l i ty 
terms once 'free' ,  but  conversely as s u p p l ied t h e  
bass r a n g e  lost some o f  t h e  precise a n d  o p e n  
sou n d  wi th  g o o d  d e pth  extens ion exh i b i ted by 
the m od if ied model .  

Concl u s i o n  
Potent ia l l y  t h i s  is o n e  of  t h e  c l ean est and  most 
transparent  sou n d i ng decks we tested, and  i t  can 
be reco m m e n ded. In e n g i n eer ing terms t he 
£500 is j u st if ied,  a l though var ious com prom ises 
need to be worked out  concern i n g  its use and 
appropriate matc h i n g  compone nts. Performance 
tests sugg est t h at i f  an  l t tok is  to be used,  it 
wo u l d  benef i t  from a n  absorpt ive i n terface 
rat h e r  than the u l t ra-strong metal p latforms 
s u p p l i ed - perhaps a l a m i n ated wood arm base 
wo u l d  be su i tab le  i f  possess i n g  a s u i tab ly 
matched res i l i ence. F i n a l l y, t h e  r isk of damag i ng 
d i rty d iscs rem a i n s  a s l i g h t  d i s i n cent ive. 

G E N E RAL DATA M otor U n it 
Type. belt d rive 
Platter m ass/ d a m p i n g  . .  3 . 5 kg/exce l l e n t  
F i n i s h  and  e n g i neer ing  . both exce l lent  
Type of m a i n s  lead/con nect i n g  leads . . .  3 core + eart h  
Speed opt ions . . . .  var iab le, 33/4 5 rpm 
Wow a n d  f lut ter  ( D I N  peak wtd s igma 2 ) . <0.05% 
Wow a n d f l utter ( L I N  peak wtd 0.2-6 Hz/6-300 Hz) . . . .  <0. 1 %/<0.05% 
Abso l u te speed e rror. . quartz refe renced 
Speed d r ift 1 h o u r/ l oad var iat ion . +0. 2 5 %/<0. 1 %  
Start u p  t i m e  t o  a u d i b l e  sta b i l isat i o n  . . . . . . . . .  approx 2 . 8 secs 
R u m ble:  D I N  B wtd L/ R av (see spectrum) . -78 / -7 7 d B  
Size/clearance f o r  l i d  rear 49 .0 (w) x 4 2 . 0 ( d) x 1 8 . 8 ( h)/6cm 
Ease of use. . . . .  good 
Typica l  acoust ic breakthro u g h  and  resonances . . . v e ry good 
S u bject ive sound q u a l i ty of comp lete system ve ry good+ 
Hum level/acoust ic  feedback very good/ v e ry good 
Vibrat ion sensit iv ity/shock resistance . . . .  very good+/fair ly  good 
Est i mated typical  p u rchase pr i ce. . £500 
*see text 

Breakthrough as  m o dified (see text): abo ve, 
acoustic; below, vibra tion. 

Disc impulse transmission, magnified X 1 0. 

Rumble (0-500Hz fin) :  abo ve, electrical only; 
belo w, total. 

Breakthrough (0-500 Hz fin) as s upplied: abo ve, 
acous tic; below, vibra tion. 



� 1J � m� D
3 11D mR-� n! -1
c � m
� r
� m� nffi -I m D � D
� z
- -� n� UJ
--J � �� � CJ

Z o0 0 
-0 3 � Cl) 
'?'\ Q.l s· :::::i 

0 co Q.. 
0 -0 ::; 
:::::l '"'"' Cl) .-+ 0 Q) 
Q) a- '"'"' 
(') - .-+.-+ Cl) ::; 
en 3 ro 
.-+ C/) C/) Cl) Cl) 
< I C/) Cl) c 
:::::l c:· -o OJ C/) Cl) .-+ '"'"' os -o a-
.-+ c -0 a- - '"": < - o 
- 0 Q.. 
0 :::::l c 
'"'"' .-+ (') 
Q) 0 v:-
- 0 Q) .-+ c = � '"'"'  0 
Q.. c.o :::::l 
ro a a.. 

S" 0 Cl) 
=.: 0 3 
� .-+ 0 

- :::::i 
0 C/) 
'"'"' .-+ Cl) '"'"' (') � 0 - · 

c 0 
'"'"' ::J .-+ • 

"' Cl) )> ciz CJ .en ")> -
::0 Cl) (") �

z z O
)> � ::o :S: r < . z � ::o Z z 

)> m � en"' G) m 0 
- )> (") z 
-; · J: Oen -I · m 
., J: en "'- o c · 
-; ::0 "'tl )> -i m m cnm z ><

l> 
O en ' "' . . • )> . -1=>o ::o c -00 . m o -1 
J: < - -1
o o o o c x -1 .?' ::o · m o:i
en -; n l>
m m J: en )> z -::0 (") - "' < ·  (") • 
(") )> -• enm l> o 

o °'(") )>
• ::0 m �X en "'tl . 
O en  en l> 
c ::0 ::0 )> 
!11 .en

� --------------------------..,,/ 

< revised a n d  re pr i n ted) Mayware 111 • -·� Mayware Ltd. , PO Box 58 , Edgware, Middx. HAS 9UH. Tel. 0 1 -958 942 1 . � � 

Features, faci l ities, setting up and use 
This Japanese made arm was one of the first low
mass component tonearms to be produced for an
independant distributor, in this case the British
firm Mayware. Since its introduction a few years
ago a number of improvements have taken place.
In pursuit of very low mass a rather flexible alloy
sheet was used for the headshell in the original
model, and this has now been replaced by a
substantial strong casting; nonetheless the effective
mass remains low at 7 .5 g. 
A beautifully engineered and finished unipivot

design, the MK III offers variable damping at
subsonic frequencies using a silicone fluid well
around the unipivot, with convenient access via a
removable pillar cap made of clear acrylic. The
counterweight was decoupled on a rubber bush and
afforded some upper range damping, while a
calibrated downforce scale using a rider weight on
the main tube was also incorporated, and proved a
trifle loose on our sample. The thread/pulley/lever
bias compensator was also calibrated, the arm
proving easy to set up and align, and offering ful l
geometric adjustments; a tracking protractor was
provided. Readers may recall this arm being
recommended in the last issue when it cost around
£70.00, and as the price is now £58 .00 despite
.inflation ( a petrocurrency benefit'? ) , things looked
promising indeed. 
Lab performance 
At 4.5 g the effective mass was low, as was the lead
capacitance at 85 pF, thus · rendering the matching
flexibil ity good. As with other low mass arms extra
mass may be added if required by using a backing
plate on the cartridge, and this may well prove
worthwhile with some low compliance moving-coil
models. The MK III also proved very well aligned,
and delivered excellently low friction. Although
the bias compensator gave high values, these were
easily corrected and the mechanism added little
extra friction. Downforce was accurately cali
brated and cueing fine, if a trifle slow in descent.

Numerous 'breaks' were apparent, but resonances
were classed as above average due to the main
tenance of the correct energy trend. The upper 
register was a bit · scrappy' : the mode at 62 Hz was 
due to the counterweight bush and that at 600Hz to 
the arm tube, the latter also related to the smaller 
amplitude flexure at 300Hz. In sequence a I . 2 kHz 
mode was also present, with that at 2 .4kHz 
possibly related, though it could have been coinci
dental. 
Sound quality 
Rated as · good', the arm gave fine stereo, clean 
bass and a generally wel l integrated sound. The 
upper range tended to slight roughness and fore
wardness, but not unduly so. 
Conclusion 
This arm represents a complete and highly versa
tile product, whose good standard of engineering,
as well as its good sound quality ensure a firm
recommendation at its current price. 
GENERAL DATA 

. 500 lk 2k 

Toncann 
7 . S g  

5k 10k 20k 
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Featu res a n d  d e s i g n  
N ow i n  i t s  t h i rd y e a r  o f  p rod uct ion ,  t h e  p rice of 
the Focus has re m a i n e d  com pet i t ive ove r t h is 
per iod,  and  t h e  deck  has u nd e rg o n e  several  
ref i n e m e nts. The m a i n  i m p rove m e nts i n c l u d e  an 
e n larged main bear i n g  wi th  a st re n g t h e n ed f ix i n g  
to t h e  d e c k  p l ate, p l u s  a rev ised d r ive asse m b ly 
and  m otor  deco u p l i n g  to g ive red uced r u m b l e  
and  i m proved w o w  a n d  f l u tter. O u r  l a b  measu re
me nts ver i f ied t h e  va l u e  of a l l  these c h a nges. 

The  u n i t com prises a two- s peed rubber  cord 
dr ive des ign  powered by a synch ro n o u s  m otor, 
and  t h e  f lat  2 . 0 kg p l atter is f i t ted w i th  an effect ive 
' s u e d e' mat b o n d ed i nto pos i t ion .  The  h i g h  
q u a l i ty acry l ic l i d  is h i nged d i rect ly  to t h e  wood/ 
plastic l a m i n ated c h ass is, w h i c h  is  n ot a n  idea l  
s i tuat ion ,  but  t h e  who le  is  suspended o n  q u i te 
effect ive stee l  s p ri ngs wi th  absorben t  rubber 
cush io ns, g iv ing a n  overa l l  l ow resonant  f re
q u e ncy aro u n d  5 Hz .  

La b res u lts 
As the f igu res s h ow, t h i s  m o d e l  now provided 
exem p lary resu l ts for  wow a n d  f l u tt e r, both  
separate ly assessed a n d  we ighted.  Torq u e  and 
speed accu racy were both  g ood, a n d  a l t h o u g h  
the  weig hted ru m b l e  f ig u res w e r e  a lso f i n e  a t  
near  -75 d B  (severa l  d B  better t h a n  before) , 
spect ru m  ana lysis d i d  reveal  a 1 OO H z  component  

at -73 d B, wh ich  is  poorer than average. The d isc 
i m pu lse response was q u ite good a l lowing X1 O 
sca l i n g  and demonstrat ing  good h i g h  f req u e ncy 
d a m p i ng .  Aco ust ic  breakt h rough was above 
average and v ibrat ion iso lat ion f i ne, but shock 
i m m u n ity was not spectacu la r. 

S o u n d  q u a l ity 
For some reason the deck n eve r seemed q u i te at 
h o m e  w i th  t h e  Focus arm,  b u t  it provided 
p l easa nt ly  ba l a n ced and re laxed res u l ts in 
partners h i p  with the Linn Basik. Above average 
with the l id i nsta l l ed, the bass was reaso nab ly  
c lean ,  t h e  m id range q u i te  t ransparent  and 
deta i led, and the stereo presentat ion above 
average. The s o u n d  was d i st i nct ly  c l e a n e r  
however w i t h  the  l i d  re moved, a n d  f o r  cr i t ica l  
l iste n i ng th is is  worth doing.  

C o n c l u s i o n  
Possess ing  a f i ne  handcrafted f i n ish and  d ist i nc
t ive sty l ing ,  the  Focus has i m p roved s i g n i f icant ly 
in  mechan ica l  terms s ince its i n t roduct ion .  I t  i s  
n o w  ava i lab le a t  an attract ive package pr ice 
(£ 1 70) ,  factory f i t ted with the L inn Basik arm/ 
cartr idge. This packag e g a i n s  a comfortab le 
recom mendat ion,  and i n d eed the motor u n i t  
a l o n e  is worth consider i ng a t  aro u n d  £ 1 30.  
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G E N E RA L  DATA Motor U n i t  
Type. . . be l t  d rive 
Platter m ass/ d a m p i n g .  2 .0 kg/good 
F in ish  and  e n g i neeri n g .  . very good/very good 
Type of mains lead/con nect i n g  leads . . . . . . . . .  3 core + eart h/-
Speed opt i o n s . . 33/45 rpm 
Wow and f lutter ( D I N  peak wtd sigma 2 )  . .  <0.05% 
Wow and fl utter ( L I N  peak wtd 0.2-6 Hz/6-300 Hz) <0. 1 %/<0.05% 
Absolute speed e rror . <0 . 1 % 
Speed d rift 1 h o u r/ l oad var iat ion . synct:ironous/ "70.3% 

·Start u p  t i m e  to aud ib le  sta b i l isat i o n . 3 secs 
R u m ble:  D I N  B wtd L/ R av (see spectrum) -74.5 d B  
Size/clearance for l i d  rear . 43 .0(w) x 3 7 . 0 ( d) x 1 3 .0( h)/9 c m  
Ease o f  use. . good 
Typical  acoust ic  breakthrough and  resonances above average 
S u bjective s o u n d· q u a l ity of comp lete system . good 
H u m  level/acoust ic feedback. . very good/good 
Vibrat ion sens i t iv ity/shock res istance good/fa i r ly  good 
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Est imated typical  pu rchase pr ice . .  £ 1 30 (£ 1 70 i n c l  Basik) 
Rumble (0-500Hz /in): abo ve, electrical only; 
belo w, total. 

Disc impulse tra nsmission, magnified X 1 0. 
Breakthrough (0-50 0 Hz /in): abo ve, a coustic; 
belo w, vibra tion. 
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Featu res and d e s i g n  
Arg uab ly  o n e  o f  t h e  f i n est l ow m ass ton earms i n  
cu rre n t  prod uct i o n  (5 . 5 g  effect ive) , t h e  r ig i d ity of 
t h i s  des ign  is such  t hat many  cart ridge types may 
be used,  i n c l u d i n g  t h e  w h o l e  spect r u m  of h i g h  
q u a l ity m o v i n g  m a g n e t  mode ls,  as wel l as those 
h i g h  t racka b i l i ty h i g h  com p l iance movi ng-co i ls  
s u c h  as t h e  A T32 o r  the  f ine Denon 303 and 305.  
Th e m o re t e m p e ra m e nta l  l ow c o m p l iance 
movi ng-co i l s  can a lso be su ccessf u l ly accom
modated,  but in t h i s  case some precaut ions  m u st 
be taken:  for exam p l e, if u s i n g  t h e  Asak (a 6 g  
mass m o d e l  o f  a ro u n d  1 2 c u  a t  1 O H z) , the  low 
freq u e n cy resonance appears at 1 5  H z, wh ich  is  
enough to not iceably i n crease t h e  bass reg ister 
even wi th  M iss ion 's  var iab le  f l u i d  d a m p i ng. For 
th is and ot h e r  s i m i la r  cartr idg es, I would suggest 
a steel i n terp l ate  of between 5 and 1 Og i n  weig ht 
to  m ass- load the cart r i d g e  and h eadsh e l l  
assem b ly. 

E m p loy ing  eas i l y  detach a b l e  stra i g h t  a l loy 
t u b e  carr i e rs, w i th  t h e  con nect ions made via a 
f ly ing  lead f i tted wi th  a m i n i at u re g o l d- p lated 
p l ug ,  the heads h e l l  has been red uced to a rather  
s m a l l  contact recta n g u l a r  b l ock  i n  t h e  i nterests 
of l ow m ass. T h i s  h ead b l o c k  i s  i nterna l ly  
t h readed, the  cart ridge bolted up from be low; in  
t h e  case of t h e  Dynavector Kara t se ri es, the  
b lock m u st be d ri l l ed t h ro u g h  to g ive  access to  
t h e  t h readed ho les  i n  t h e  cart r idge body itself  (a  
spec ia l  vers ion  i s  ava i l a b l e) .  

A r ig i d  arm des ign ,  a l l  the  compon ents are 
t i g h t l y  c l a m ped toget h e r, and t h e  prec is ion  bal l
race beari ngs  are p re-st ressed by an offset 

tec h n iq u e  wh ich e l i m i nates p l ay. Th e counter
we ight  resonan ce prob l e m  encountered wi th  
many ton earms has been solved h e re by the use 
of a new synthet ic e n g i neer ing  po lymer ca l led
Sorbothane, a cast  i n sert of  th is  deco u pl i ng the  
c o u n t e rwe ight f rom i ts  t h readed adj ustment  
bush.  The very h igh loss character ist ics of the 
i n s e rt p rovide stro n g  d a m p i ng of the  main  
reso nance as we l l  as some secondary beam 
effects. 

La b resu lts 
Good geom etr ic a l i g n m e n t  h as been ma i nta i n ed 
on the latest sa m p l es, and the  des ign  offe red a 
fu l l  range of adj ustments except for cart r idge 
lateral ang le  (wh ich is determ i ned by the  head
s h e l l  b lock f ix ings) .  Prov ided that  the  f ly ing l ead 
on the arm carri e r  was caref u l ly d ressed, fr ict ion  
was low i n  both  p lanes wi th  no detectab le 
notc h i ng. B ias com pensat ion  was u nca l i brated, 
and we fou nd a n  approx i m ate sett i n g  for 1 . 5-
2 .0g  was one we ight  at t h e  l ever extrem ity, or  
a lternat ively two set  a l i t t le  less than ha l f  way out. 
The bias lever was not always we l l  f ixed i n  its 
p u l l ey, and the l i n ki ng t h read adj ust m e nt co u l d  
b e  q u ite f idd ly to set properly. A m p l e  d a m p i n g  
was provided, though  n o t  m uch d ifference was 
observed between the va r ious pad d l e  s izes; 
excess damping is more damag ing than none at a l l, 
and  we wou l d  sugg est us ing  the  s m a l l est pad d l e, 
and  then  on ly where a very comp l iant  and/or 
l ive ly  cartr idge is  concerned.  

The resonance g raph s h owed exce l lent  con
tro l  over a wide range, with a notably even e n e rgy  
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t rend .  M a i n  reso nances occu rred at 500 and 
750 H z  but  t h ese were we l l  d isgu ised on t h e  
rep rod uced c u rve, w i t h  t h e  brea k a t  350 H z  
rep rese n t i ng a m i ld p i l l ar/ beari ng f lexu re. 

So u n d  q u a l ity 
Perhaps d u e  to its low mass the 7 74 showed a n  
ab i l i ty to prov ide a cons istent ly g o o d  standard of 
rep rod uct ion us ing  a wide range of motor u n its 
from a L i n n  to a Thorens, from a Marantz TT1 OOO 
to a Lux  P0555. Many tonearms h ave a strong  
tona l  character, exh ib i t i ng  ' r ichn ess' , ' b rig htness' 
or s i m p l e  co lorat ion ;  but the 7 74 was d ist i n
g u ished by its d ry and contro l l ed n e utral ity. I f  
anyt h i n g  t h e  u pper m i dband was s l i g ht ly hard i n .' 
the m a n n e r  of the  l t tok, but it lacked the  latter's  
com parative u pper ra nge br ightness; whether  or  
not th is  is  an advantage wi l l  depend on t h e  
balance o f  the  cartri dge be i n g  used.  The bass 
was s l i g ht ly  reduced in power by com par ison 
w i th  some,  but  conversely i t  offered a f i ne  
trans ient  performance wi th  exce l len t  control .  

C o n c l u s i o n  
The 7 74 cont i n ues to provide  an except iona l  
performance for a l ow m ass des ign ,  prov ing  
u n usua l l y  versat i l e  as regards the  cho ice of 
p layer and  cartr idge on the  grounds  of both 
sound q u a l ity and mechan ical  com pati b i l i ty. I n  
conseq u ence o u r  estab l ished reco m m e ndat ion 
ho l ds, though we wou l d  l i ke to see m a rg i n a l ly 
h i g h e r  sta ndards of q u a l i ty contro l .  

G E N E RAL DATA Tonearm 
Approx i m ate effective mass i n c  screws, excl  cartr idge . . . .  5 . 5 g  
Type/ mass o f  headsh e l l . . . specia l  detachab le  arm/NIA 
Geometr ic  accu racy . . exce l len t  
Adj ustments provided . t i l t, he ig ht. ove rhang, damping 
F i n i s h  a n d  eng i ne e ri n g .  good/very good 
Ease of asse mb ly/sett i n g  up/use 

fa i r/req u i res care and  s k i l l/very good 
Fr ict ion :  typical  lateral/vert ica l . l ess than 1 5 mg/less than 1 O mg 
Bias compensat ion method lever, th read, p u l ley 
Bias force: r i m/centre (set to 1 . 5 g  e l l i pt ical )  . unca l ib rated 
Oownforce c a l i b rat ion error: 1 g/2 g <0.05g/<0.05g 
Cue dr i ft/8 m m  asce n t/descent . . n e g l i g i ble/1 sec/ 1 . 2 secs 
Arm resonances good 
S u bject ive sound q u a l ity . very good 
Lead capacitance/ d a m p i n g  method 

1 80 p F/var iable, s i l icone f l u i d  we l l  
Est i mated typical  p u rchase pr ice.  £ 1 57 
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Featu res a nd design 
From t h e  outs ide,  the name a n d  d ist i nct ive logo 
m ay seem al l  t h at i s  remarkable about th is new 
t u rntable, w h i c h  has  been  des igned i n  the U K  
a long c lass ic l i n es, u s i n g  a spru n g  s u bchassis 
and belt  dr ive. M ore deta i led  exa m i nat ion  how
ever reveals many u n i q u e  featu res; for exam ple, 
the p latter is so l id  m att f i n ished acryl ic, s u pplying 
the record s u pp o rt and term i n at ion  i tse lf. Black 
or bronze m i rro r  g l ass m ay be se lected  for the 
u p p e r  deck, and can be l ifted out in sect ions to 
a id  a l i g n m ent  or  to set the f i n e  speed adj uster 
which controls the  DC m i cro- m otor  d ri ve. 

The s u bchassis is v e ry l i g ht, b u t  is an ex
ceed i n g ly r ig i d  a n d  we l l  d a m ped p l ate - an 
asy m m etr ic  sect ion  of h o neycom b-cored ai rcraft 
f loor in g  m ater ia l .  The m a i n  bear i ng  has been 
i n ve rted,  and c o m pr ises an i n h e re nt ly se lf
stab i l i s i n g  s i n g l e  po i n t  des ign ,  w i th  two alter
nat ives for the th rust c u p, t h e  m o re expensive 
one e m ploy ing  a n  u l t ra- rig id  ruby which adds 
some £60 to the  pr ice.  An inge n i o u s  system 
of  t h re e  smal l- d i a m eter, but fa i r ly long,  coi l
spr ings a l l ows t h e  c h assis to hang f reely i n  
near isolation, with t h e  vert ica l  mode contro l led 
by spr ing stiffness, a n d  t h e  latera l  a n d  tors iona l  
modes assisted by g ravity as  wel l  - a good 
featu re. 

Arm m o u nt ing  is by means of a ' U' shaped 
section a l loy extrusion,  wh ich  is  f i rm ly bolted to 

fou r  studs set in t h e  s u bc h assis. Adequate p ro
v is ion for lead d ressi n g  h as been made, a n d  t h e  
u n it c a m e  f i tted w i t h  a n  lttok, w h i c h  s u ited i t  wel l .  

On e  po int  to bear i n  m ind h e re is  that the 
relat ively low total suspended mass a n d  h igh 
spri n g  compl i a n ce res u lts i n  s l i g ht ly a ltered 
states of  level  with d ifferent record weig hts. The 
lttok i s  l i tt le affected by th is, but if u s i n g  a 
Syr inx, for example, wh ich is sens i t ive to ab
so lute leve l l ing ,  it cou ld  p rove d isast rou s. H ow
ever, the deck is easi ly level led via concealed 
external n uts i n  the p l i nth s ides, access ib le  to a 
specia l  n u t  ru n ner. 

An expensively executed s l ide  switch mechan
ism controls the select ion of 331/a, 45 and off; t h i s  
is unfort u n ately u n la be l l ed, so it  n e e d s  a l i t t le  
pract ice to m e m o rise the  pos i t ions. The l i d  i s  a 
low resonance type, hand-fabricated from c lear  
acry l ic  stock. 

La b resu lts 
State of the art rumble  f ig u res were ach ieved, the  
spectru m ana lysis revea l ing  noth ing of  s i g n ifi
cance. The drive was remarkably stable with very 
l ow wow, very g ood f lutter  and f ine  weig hted wow 
a n d  f l u tter. As no dyn a m i c  wow overshoot 
occu rred, th is  h elped to m it igate the fai rly low 
torq u e  which resulted in a s ign if icant 0.5% 
s l owing u nder standard loading.  With a moderate 
1 .  7 kg p latter mass, the flywheel  effect was lower 

than i n  compet ing models, and  as received the 
331/a rpm was a l i tt l e  fast ( + 1 %), but  cou ld  eas i ly  
be corrected us ing  the  adj uster. 

The expanded X1 0 sca l i n g  p roved poss i b l e  for 
the d isc i m p u lse m easure m e n t, and  the resu l t  
was very g ood, wi th  ba lanced i m p u lse decay 
con t ro l  over a wide fre q u ency range. Th is  per
formance carr ied t h ro u g h  to t h e  v i b rat ion and  
acoust ic iso lat io n  resu l ts, wh ich  were exem plary, 
and  a u ra l  test i n g  wi th  a l ive cartr idge sh owed 
that t h is p latform was s i n g u larly i n e rt overa l l  i n  
terms o f  resonances, yet t h e  subchass is  freedom 
a l so res u lted in q u i te  g ood ' footfa l l' shock 
res istance. 

So u n d  q ua l ity 
Low colorat ion  and  n e u t ra l ity were t h e  d o m i n a nt 
feat u res of t h i s  desk. It happ i ly part n e red t h e  
lttok a rm,  wh ich  c a n  react u nfavou rab ly  w i t h  
some tu rntables, and very secu re, stable track
i n g  e n s u ed, with we l l-focused i magi ng,  p l u s  f i n e  
stereo and  a m b i ence rend i t ion .  The bass was 
even, s l i g ht ly  ' d ry' but vag ue ly  suggestive of a 
s l ight  'we ight  l oss' at the very lowest freq uencies, 
a n d  it a lso demonstrated very good feedback 
i m m u n ity. 

The Koetsu cartr idge gave the  best syste m  
sound,  and  the  n ew l ess expensive m o d e l  s h o u l d  
a lso prove com pat i b l e. Thus  eq u i pped, the  P i n k  
Tri a n g l e  de l ivered a c l e a n  re laxed and m us ica l  
performance of t h e  h i g h est q u a l i ty, and p rovided 
a val id if d ifferent i nterp retat ion of d isc sou nd in  
com par ison to severa l  esta b l i shed refere nce 
t urntables. 

Conc l u s i o n  
Th is is  a low colorat ion  device best  s u ited to 
n eutral  speakers possess ing  comparat ively low 
levels of colorat ion. Despite one or two teet h i ng 
and  h a n d l i n g  t ro u b l es wh ich  a g ood dea ler  
shou ld  be ab le  to so lve (and wh ich  a lso occ u r  
w i t h  i t s  i m m ed i ate com pet i t ion) ,  t h e  P i n k  
Triangle makes a defin ite contribution t q  analog ue 
turntable design ,  and  is  a h igh class p e rform er  in  
i ts  own r ig ht, worth reco m m endat ion. 

G E N E RAL DATA Motor U n it 
Type. . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  belt drive 
Platter m ass/dampi ng. . . . . .  1 .7 kg/very good 
Finish and e n g i neeri n g  . . . . . . . . . . . . . . . . . . . . .  very good/very good 
Type of mains lead/con n ecting leads . . . 3 core/
Speed options . 33/45 rpm ( i nternal ly variable) 
Wow a n d  f lutter ( D I N  peak wtd sigma 2 )  . . . . . . . . . . . . . . . . . .  0.06% 
Wow and flutte r ( L I N  peak wtd 0.2-6 Hz/6-300 Hz) . . . .  <0.06%/0.07% 
Absolute speed error . . . . . . . . . . . . . . . . . . .  adj ustable, +1 % 
Speed d rift 1 - hour/load variat ion .  . . . .  +o.2%/'--0.5% 
Start u p  t ime to audible stabil iSat ion . . . . . . . . . . . . . . . . . . .  3 secs 
R u m ble: D I N  B wtd L/ R av (see spectrum) . . . . . . . . . . . . .  77/78 d B  
Size/clearance f o r  l i d  rear . . . . . .  45. S(w) x 38.S(d) x 1 5 . 2 ( h)/6 c m  
Ease o f  u s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ good 
Typical acoustic breakthrough and resonances . . . .  excellent 
Subjective sou n d  q uality of com plete system . . . very good+ 
Hum level/acoustic feedback . . . . . . . . .  very g ood/exce l lent  
Vibration sensitivity/shock resistance . . . . . . . . . . .  excel lenVgood · 
' Estimated typical p u rchase price · . . . . . . . . . . . . . . . . . . .  £300/£360 . 

(depending on choice of platter bearing) 

Disc impulse tra nsmission, magnified X 1 0. 

Rumble (0-5 0 0 Hz /in): abo ve, electrical only; 
below, total 

Breakthrough (0-500 Hz /in): above, acoustic; 
belo w,  vibra tion. 
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Featu res a n d  desi g n  
Th is review covers the two m o d e l s  i n  t h e  S M E  
Series I I I  range, with t h e  cheaper S shari n g  many 
of  the fundamental  components of i ts  more
expen sive broth e r, i n c l u d i n g  a v i rtua l ly  i n d i s
t i ngu ishable performance. I n  add i t ion to a l l  t h e  
bas ic adj ustments, the t o p  pr ice vers ion  h a s  a 
rack and p ini o n  adjustm ent  for geometr ic ove r
hang, and f i n e  screw adj ustment  for both b i as 
and downforce; the  s i l i c o n e  f l u i d  d a m p e r  
assem bly, a n  opt iona l  extra o n  the S ,  i s  f itted a s  
stan dard. 

The m a i n  parts are constructed of carbon f ib re 
re i nforced m o u l d i ngs, the arm us ing  the  tradi
t ional  S M E  beari ng com b i n at ion  of a horizontal  
p lane bal l race and kn ife edges in the vert ical  
p lane; the vert ical bearing axis ru n s  t h ro u g h  the 
sty lus  t ip  to max im ise downforce stab i l ity a n d  
red uce warp wow. 

Altho u g h  a fr ict ion-f it i nterchangeab le arm 
carrier has been i ncorporated, the  des ign ob
ject ive was u n d o u bted ly  t h at of low mass. 
Viscou s  damp ing  has been i n c l u ded (S opt iona l) 
to h e l p  contro l  t h e  h i g h  Q s u bson ic  resonances 
of certa i n  movi n g  mag net  cartr idges wh ich  
possess excessive compl iances. A low 5 .0g  
effective mass  has  been  ach ieved by us i ng a 
damped t h i n  wa l l  n i t r ide- s u rface- h arde n e d  
tita n i u m  a r m  t u be, with a vest ig ia l  re i nforced 
plast ic cartr idge platform/ s h e l l. U nfort u n ate ly 
th is  headsh e l l  is  so smal l  t h at some of the  longer 
bod ied cartr idges prod uce a very t igh t  f i t; in  
addit ion ,  very l i t t le  su pport i s  provided ahead of  
the f ix i ng screws. These a re made of p last ic  to 
red uce m ass, but  conseq uent ly  can not be done 
up t ight ly- the  reverse of  t h e  t h i n ki n g  beh i n d  the  
Miss ion ,  Syri n x, and L i n n  etc  designs ,  wh ich  

'· ,�·, ... , 

stress t ig ht cartr idge fix ing .  S M E  do however 
provide some b i tu m i nous mastic to he lp  coup le  
the cartr idge to the headshe l l .  

I mprovements have bee n made to  the cartridge 
wir ing tags, wh ich we re prev ious ly rather  too stiff 
and eas i ly broken off the wi res dur ing  f i t t ing .  An 
i ncreased mass option has recent ly been made 
avai lab le to g ive better m atc h i ng with lower 
compl iance cartr idges, compris ing accessory 
m ass load ing plates for the heads he l l  wh ich  can 
be added as req u i red: two are in  fact supp l ied, 
weigh ing  4.4 and 2 . 2 g. The augmented effective 
mass i nc lud ing steel f ixi ng screws works out at 
1 2 g, and the combination is su itable for cart idges 
down to B eu. At the other extre me, and i n  
conj unct ion w i t h  m i ld d a m p i n g  (we bel ieve that 
S M E' s  damping recommendat ions are excessive), 
models up to 60cu can be accom modated with
out  the bal last weights. 

La b resu lts 
Demonstrat ing  exce l l ent geometric accu racy, a 
f u l l  range of adj ustme nts was provided, i nc l ud ing  
t i lt, wh ich  is awkward ly set by  a fr ict ion lock  on  
the headshe l l  and req u i res much t r ia l  and e rror. 
Bearing fr ict ion was exce l lent ly  low, and on o u r  
sample meas u red below 1 O mg i n  both p lan es. As 
in previous issues we found the  bias sett i ngs  
were excessive by  about 50%, but th is  can  eas i ly  
be compensated, wh i le  downforce a lso  tended 
to be severa l percent on the l ow s ide. The cue 
descent was too s low at  4 seconds for a B m m  
d rop; one second i s  ample and m i n i m ises record 
damage when cueing on m usic tracks. 

We fou nd that when damp ing  was appl ied as 
recommended, stereo image stab i l ity suffered 

due to excess forces be ing appl ied to the styl us  
on mi ld  low freq uency record warps i n  the 0 .5 to  
4 Hz range; m i n i m u m  damping t h i nned by 30o/o of  
d i l uent  stab i l i sed the m ost severe resonance 
c o m b i n at ions  s u ccessf u l ly. I n  fact m a n y  
cartr idges worked we l l  without damp ing.  

The resonance characteristics i n  the audio 
range were fair ly we l l  dam ped but  very complex, 
with a f lexure associated with the  counterweight  
at  88 Hz,  a she l l/tube mode at  220 Hz, and furthe r  
effects a t  h i g h e r  freq uenc ies. On th is  sample 
some ' no ise' was present on the  g raph,  suggest
i ng  p lay in the assem b ly, wh ich  is suspected to 

' be in the cou nterwe ight  mechan ics. A second 
g raph taken with 6g of bal last showed an  even 
more complex res u lt; su perf ic ia l ly demonstrat ing 
more resonance dampi ng,  i n  energy terms the 
trend  is i n  fact less favou rable, with a 1 5 d B  
d iscont i nu ity. 

So u n d  q u a l ity 
This arm was charcterised by a 'soft' balance, 
with a s u bjectively subdued t reb le. Colorat ion 
was com parat ively low and the  overa l l  sou n d  
pleasa ntly re laxed. Stereo i mag ing  was t o  a good 
sta n da rd and the bass reg ister  reasonably 
deta i led and extended. Low comp l iance moving
co i l s  gave q u ite good resu lts with the bal last, 
a l though some loss of trans ient  precis ion and 
focus was evident  when com pared with the top 
class h i g h e r  m ass competit ion.  The arm was at i ts 
best when used with more compl iant cartr idges 
that made l ess demands i n  terms of r ig id ity. 

C o n c l u s i o n  
Despite the h ig he r  effective mass opt ion ,  t h is 
f i nely m ade and exceed ing ly  versat i l e  arm is not 
real ly  su ited to top moving-co i l  cartridges posses
s i ng lowish com p l iances. However, it remains 
one of  the best low mass tonearms at  its pr ice,
and may be a l ig ned to a h i g h  state of prec is ion; 
the opt ional  capac itance load i ng is a fu rther  
advantage, though the lead-out  cab les are sti l l  
rather  stiff for su bchassis tu rntables, b u t  can 
easi ly be changed. 

G E N E RAL DATA Tonearm 
Approxi m ate effective mass inc screws. excl cartridge . . . . .  5 . 0 g  
Type/ mass of heads h e l l . p lug in arm tu be/ NIA 
Geometric accu racy . . . . . . . . . . .  excel lent  
Adj ustments p rovided. . . . overhang, t i l t, arm h e i g ht 
F in ish  a n d  e n g i neeri n g . . . excelle nt/very good 
Ease of assem bly/setti n g  u p/use . . . good/good/very good 
Frict ion:  typical lateral/vertical . . . .  less than 1 O mg/f ess than 1 O m g  
B i a s  compensation method. . . . . .  suspended weight (pu l ley) 
Bias force: rim/ce ntre (set to 1 . S g  e l l i pt i ca l) . . . . .  275 mg/2 7 5 m g  
Oownforce cal i brat i o n  e rror: 1 g/2 g . . . . . . . . . . . . . .  --0 . 1 2 g/--0. 1 8 g 
Cue drift/8 m m  ascent/descent. . . . . . . .  n e g l i g i b le/0. 6 sec/4 .0secs 
Arm resonances . . . . . . .  good 
Subjective sound qual ity . good + 
Lead capacita nce/da m p i n g  method 

optional  to 300 p F/variable f lu id  damping ( not ' S') 
Est i mated typical p u rchase price . £ 1 2 0 (£90 ' S') 
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10 Hz 50 100 200 500 lk 1k 5k 10k 10< 

Structural arm resonances, a u dio band 

tight; dotted, 

"'--' 
20 Hz 50 100 200 500 lk 1k 5k 10k 10< 

Arm resonances with headshell mass loading. 
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Featu res a n d  d e s i g n  
The 3 0 5  M was t h e  f i rst a n d  m o re cost ly vers ion  of 
t h i s  m otor  u n it to be re l e ased so m e  years ago 
now, compr is i n g  a two-speed belt d r ive with a 
fo u r- s p r i n g  s u bc h ass is .  I t  e x h i b i t e d  a h i g h  
stan dard of p l i n t h  construct i o n  a n d  f i n ish  com
m e n s u rate w i th  i ts pr ice range ,  but  STD also 
fo u n d  i t  poss i b l e  to p rod uce a less expensive 
vers ion  by eco n o m i s i n g  on  externa ls  yet reta i n i n g  
t h e  essent ia l  m ec h a n ics. T h i s  is  des ig n ated the  
305 S, a n d  uses  a h eavy, m o u l d e d  b lack p l i n th .  

R at h e r  l ig h t  in  construct ion ,  the s u bc h assis is  
h eavi ly  dam ped by b i tu m i nous c lad d i ng.  Leve l l i ng 
a n d  a dj u st m e n t  req u i res t h e  remova l  of the  
bottom cover as wel l as t h e  sett i n g  of the  fo u r  
spr i n g  t e n s i o n s  to p rod uce a c l e a n ,  ' f ree' move
m e n t. The  l i d  is of h eavy g a u g e  a n d  n o n- reso nant  
p l ast ic,  mounted o n  f r ic t ion  h i nges. 

La b res u lts 
We ig h i n g  2 . 0 kg, the flat a l loy p l atte r  is  f i tted with 
a fe l t  mat  that p rov i d es reasonab le  d isc su pport. 
Two d isc i m p u lse responses were t r ied  and  are 
prese nted for com parat ive p u r poses, o n e  with 
t h e  m at as s u p p l i e d  and the other w i th  the Audio 
Ref mat s u bst i tu ted; n ote t h at t h e  l at ter  d i d  not 
affect t h e  low freq u e n c i es, t h e  d istu rbance h e re 
be i n g  d u e  to p latt e r  roc k i n g .  At 0 .07%,  comb ined  
wow a n d  f l utter was  very good, as were  the  ru m ble 
resu l ts a l t h o u g h  the spectru m a n a l ys i s  d i d  revea l  
some spu rious com ponents around  -80 d B. Speed 
error  a n d  torq u e  were both good, a n d  both 
acoust ic and v i brat i o n  iso lat ion  were f i n e; in th i s  
i n stance the  acoust i c  resu l ts were taken w i th  the 
l id  sh ut, us ing  a n  A u dio Ref m at.  

Sound q ua l ity 
I n  i ts pr ice class the  S was u n d o u bted ly  capa b l e  
o f  a h i g h  sou n d  q u a l i ty. The benef i ts o f  n e g l i g i b l e
motor i m perfect ions, good res istance t o  feed
back, and the isolated n at u re of the d i sc p l atform 
we re reflected in the prec is ion  of the stereo 
stag i ng, good deta i l  and depth re n d i t ion ,  an 
extended and fa i r ly even bass, and a g e n e ra l  lack 
of ' m udd le' wh ich  is  a n  u nfort u n ate featu re of t h e  
major ity o f  p l i n th  p l u s  feet tu rntab les. 

Concl u sion 
Wh i l e  the  M rem a i n s  worth cons i d e r i n g ,  the S 
can be confident ly  reco m m e n ded as provid i n g  
good va l u e  f o r  mon ey. T h e  shock res istance 
ac h i eved by some foa m d a m p i n g  in  the spr i ngs, 
is a l i tt l e  better than  for other  compet ing  s u b
chassis mode ls, a n d  t h i s  m i g h t  be a part i c u l a r  
factor i n  i ts favo u r  u n d e r  certa i n  c i rc u m stances. 

M o t o r  U n i t  
b e l t  d r i v e  
2 kg / g o o d  

g o o d / g o o d  
2 c o re/-

3 3 /4 5 r p m  
0 . 0 7 %  

0 1 1 %/<0.06% 
+0 . 2 5% 

s y n c h ro n o u s/ -0 . 3 5 %  
3 . 5 s e c s  

R u m b l e :  DIN 8 wtd L/ R a v  ( s e e  s p e c t r u m ) .  - 7 5 / -7 6 d B  
S i z e / c l e a r a n c e  f o r  l i d  r e a r  4 l . 5 ( w) x 3 6 . 5 ( d) x 1 5 . 5 ( h)/5 . 5 c m  
Ease o f  u s e .  f a i r l y  g o o d  
Ty p i c a l  a c o u s t i c  b r e a k t h r o u g h  a n d  reso n a nc e s  v e ry g o o d  
S u bj e c t i v e  s o u n d  q u a l i t y  of c o m p l e t e  s y s t e m  very q o o d  
H u m  l e v e l / a c o u s t i c  f e e d b a c k  v e ry g o od / v e ry g o o d  
V i b r a t i o n  s e n s i t iv i ty/ s h o c k  resi s t a n c e  very g o o d/ f a i r l y  g oo d  
Est i m a t e ct t y p i c a l  p u rc h a s e  p r i c e  £ 1 7 0 
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Brea kthrough (0-500Hz fin) : abo ve, acoustic; 
belo w, vibra tion. 

Rumble (0-500Hz fin) :  abo ve, electrical  on ly; 
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Th is  ra nge of  Tec h n ics tu rntab les has so many 
com mon factors i n  eng i neeri ng and i n  component 
e leme nts that it i s  log ical to assess them as a 
grou p. The f i rst m ode l  was t h e  SU 0, an ext ra
ord inar i ly com pact and i n g e n ious i nteg rated 
player of s u perb external appearance. H oweve r, 
it proved hard to man ufactu re, and  f u rthermore 
Tec h n ics u nderest i m ated d e m an d  for t h e  pro
duct. Accord i ng ly  a year or so ago t h ey i n t ro
duced a compan ion  mode l  of v i rtua l l y  the  sam e  
d imens ions  with an essent ia l ly  com parab le  per
formance cal led t h e  S L 7. An i m p roved m icro
processor p l u s  rat iona l ised m otor and  contro l  
c ircu i t ry a l lowed a massive red uct ion i n  com
pon e nts as we l l  as eas ier  construct ion ,  resu l t i ng  
in a 30% pr ice  savi ng.  S ince t h e n  t h e  SL7 des ign  
has  been  widened and stretched p hysica l ly  to  
match normal  com ponent  and rack d i mens ions, 
prod uc ing  t h e  SLQL 1 and t h e  cheaper S L D L  1 .  At 
the top end of the  range, t h e  S L 1 0  has been 
supp l e m ented by the  SL 15 ,  which has add i t iona l  
track select ion fac i l i t ies, a l lowing t h e  c h oice of  
any t rack i n  any order via a n u m bered array of  
pus h buttons. The successf u l  i ncorporat i o n  of 
th is  com plex add i t iona l  featu re wi th i n  the  l i m i ted 
space of the SL 1 0  fra m e  is  somet h i ng of an 
ach ievement. 

The m ajor  component  that al l th ese mode ls 
have i n  com mon is the  bas ic tonearm from t h e  
S L  1 0, a para l l e l  t rack ing device b u i l t  i nto a h eavy 
set of prec is ion  cast ings. On t h e  '1 o and ' 1 5 t h e  
cast i n g  is  c o n t i n u e d  to form the  ent i re l i d, w h i l e  
t h e  other  m ode ls  h ave t ransparent front  l id 

sect ions, compr is ing p last ics mou ld i ngs of a fa r 
heavier grade than usua l ly f itted to tu rntabl es. A 
l i d- m o unted tonearm is adm ittedly sensit ively 
l ocated, but the except ional  rig id ity and weight 
of the  l i ds has proved to be benef ic ia l  for acoust ic 
iso lat ion  and feedback i m m u n ity. 

Cartr idges of above averag e qua l ity are f itted, 
and use a special f ix ing wh ich  g ives a low 
effect ive mass total of 9g, e n s u r i n g  g ood 
mechanical compat ib i l ity for the arm/cartr idge 
s u bsonic resonance ( 1 0-1 2 Hz) .  Physica l l y  com
p letely symmetrical ,  the tonearm is based on a 
p recis ion optical ang le sensor wh ich detects 
e rrors from the tangent in the arm as i t  t racks, 
ho ld ing  any error to +o . 1  of a degree, wh ich is 
many t i m es better than for an offset fixed pivot 
arm. The arm has a reasonably rigid rectang u lar  
m etal tube beam,  with qu ite strong bear ings and 
m i n iatu re fou r- po int  g i mbal  bal l races. A variab le 
rate m icro- m otor energ ises the l eadscrew d rive, 
and manua l  cue trave rse at two speeds are 
provided accord ing to the pressure exerted on 
the push buttons. Spr ing load i ng for downforce 
g ives good dynamic  balance, and with the lack of 
b ias req u i rement endows the  arm with a h ig her  
s h ock res istance than convent ional  mode ls. 

All the tu rntables are fu l ly  automat ic and f i tted 
with protect ion devices, for exam ple to cue u p  the 
arm i nstantly when the l id is moved or l ifted. 
Sma l l  s lots in the mat/p latter a! low the l i d
m o u nted LED lamps to act ivate sensors under
neath,  detect ing record size and sett i ng  speed/ 
c u e i ng pos i t ion. Manual  override is however 

poss ib le, for examp le  for a 45rpm 1 2  inch  d isc, 
and a repeat play fu nct ion is also provided.  

A l l  the models are powered by Tec h n ics d i rect 
dr ive m otors - q ua rtz- l ocked with two f ixed 
speeds except in the case of the cheaper SLDL 1 ,  
which  has a ma ins  stroboscope p lus  f i ne  speed 
contro l  via a t h u m bwhee l  on the front  sect ion of 
the p l i nth ,  i n stead of the quartz reference. The 
basic controls of al l  models m ay be operated with 
the l id s h ut, and no addit ional  c learance need be 
prov ided at the  rear to accomodate l i d  e levat ion .  
A c o m m o n  construct i o n a l  feat u re is the 
heavy/ i n e rt baseplates of e i ther  m i n e ra l- l oaded 
p lastics m o u l d i ngs or  of cast m etal ,  and the u n i ts 
are supported on fou r  stee l co i l  spr ing feet with 
rubber damping i nserts. 

The c a rtridges 
The cartr idges fitted range from a special  vers ion 
of  the  305 MC movi ng-coi l  model  i n  the  SL 1 0
(wh ich  has a n  in teg ra l and switchab le movin.g
co i l  pre- a m p  and can t h us accept moving magnet 
alternat ives), to the good qua l ity m ovi ng mag n et 
f itted to the  'DL 1 .  A top qua l ity mov ing magnet 
model  is  f itted to the SL 1 5 , be ing a vers ion of the 
Choice reco m m ended EPC205 1 1 /L, ·wh i l e  the 
S L 7  uses a P202,  w h ich  also has many s i m i lar
i t ies to the  '205 ,  i n c l u d i ng the ho l low boron 
cant i lever, the low i n d uctance generator g iv ing  
wide e l ect rical bandwidth and good to lerance of 
load i ng, p l u s  a top q u a l ity naked e l l i pt ical 
d iamond styl us. A s l ig ht ly d ifferent vers ion is 
f itted to the SLQL 1 ,  the  cant i lever carry ing a 
shank- m o u nted e l l i pt ical  t i p  ( EPS22 ES) , which  
can be replaced by the  EPS-22 ED ( EPS 202 ED) 
sty lus  of the  S L 7  if so des i red at a later date. 

A P23 E  model  is  used for the SLDL 1 ,  st i l l  
e m p loyi n g  t h e  b road e l ectr ical  bandwidth  
generator, and track ing at  a 1 .25 kg downforce as 
a l l  t h e  models do q u ite comfortab ly. But here the 
output  is  a l i tt le h igher  than before, and the  
cant i l ever uses  an a l u m i n i u m  micro- tube f itted 
with a shank- mou nted e l l i pt ical  t i p. 

A l l  the  cartr idge masses are identical ,  and 
hence are i nterchangeable wi thout  any necessary 
readj ustme nt. In add i t ion Ortofon have now b u i lt 
a compat ib le  vers ion of one  of the i r  own 30 
se ries, though appropriate e lectrical load i n g  
s h o u l d  be app l i ed here to g ive the best resu l ts. 

La b resu lts 
N ot every u n i t  in the  range has been tested, but 
key models  have been eva luated which are 
genera l ly  represe ntative of the group as a who le. 

SLDL1 
The SLDL 1 del ive red an exce l lent  mechan ical  
performance wi th  h igh torq ue,  overshoot- f ree, 
with low d rift and neg l i g i ble  wow or rum ble. The 
arm performed well ,  j u dged largely by the f i ne  
stabi l ity and tracking performance of  the suppl ied 
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Cartridge response/crosstalk/subsonic resonance 
raised (X deca de): P202 ED (on S L 7). 
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Cartridge response/crosstalk: P202 (on QL 1). 
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Cartridge response/crosstalk: P23 E  (on DL1) .  

cartr idge at a 1 . 25g  downforce. (See S L 1 0  t race 
for the arm aud io  band resonance behaviour) .  
The s u bson ic  resonance was near ideal  at +8 d B, 
1 0  H z, w h i l e  aco ust ic and v ib rat ion isolat ion were 
both very good above 1 OO H z, though the latter 
showed some deteriorat ion at lower frequencies. 
The d isc i m p u lse transmiss ion  photos cou ld  not 
be take n, but  p latter damp ing was q u ite good, 
and al l the models were f itted with a sensi bly f lat 
rubber mat possess ing  sat isfactory absorbt ion 
propert ies. 

con tin u e d  o verlea f 



G E N E RAL DATA 
Motor Section 

I n te g rated Turntable 

Typ e .  . . . . . . . .  d i rect d rive, para l l e l  t racking,  automatic 
Platter m ass/ d a m p i n g . . . . 1 .4 kg/good 
F i n i s h  and e n g i neer i n g .  very good/very good 
Type of m a i n s  lead/co n nect ing  leads . . . .  2 core/ p h o n es + earth 
Speed o pt i o n s .  33/45 rpm 
Wow and f lu t ter  ( D I N  peak wtd s i g m a  2 ) . <0.05% 
Wow and f l utter ( L I N  peak wtd 0 . 2-6 Hz/6-300 Hz) . .  0. 1 %/<0.06% 
Absolute speed error . . . <0. 1 % 
Speed d rift 1 h o u r/ l oad variat i o n .  . . < 0 . 1 %/<0 . 1  % 
Start up t i m e  to a u d i b l e  stab i l i sat ion . . . . . .  approx 1 . 6 secs 
R u m b l e: D I N  B wtd L/ R av (see spectru m) . -7 7 d B  
A r m  Sect ion 
Approx i m ate effective mass, excl  cart r idge . approx 3g  
Type/ mass of headsh e l l .  . . . .  p l u g  i n  cartr idge,  spec ia l  type / N/A 
Geometr ic  accuracy . exce l l e nt 
Adj ustments  provi d e d . down force 
F i n i s h  and e n g i neeri n g  b o t h  very good 
Ease of assembly/sett ing u p/use . exce l l ent/exce l le nt/exce l lent  
Fr ict ion :  typ ica l  l ateral/vert ica l . N/ A 
Bias com pensat ion method . 
B ias force: r im/centre (set  to 1 . S g  e l l i pt ica l) . 
Downforce Cal i b rat ion error fQi 2 g .  
C u e  dr i ft/S m m  ascent/descent .  
Arm resonances 
S u bject ive s o u n d  q u a l ity (com plete u n it) 
Lead capacitance/ d a m p i n g  m e t h od 
System as a whole 
Size/c learance for l i d  rear .  43 .0 (w) x 3 5 . 0 ( d) x 8 . 8 ( h)/Ocm 
Ease of u s e  exce l lent  
Typica l  acoust ic breakthro u g h  a n d  resonances . very good 
S u bject ive sound q ua l ity of com plete system good 
H u m  level/acoust ic feedback very g ood/very good 
Vibration sens i t iv i ty/ s h ock  res istance average +/very good 
Est i mated typical  p u rchase pr ice.  £: 1 80 

Total rumble via lacquer, SLDL 1/S L Q L 1 .  

Breakthrough SLDL 1/SL Q L 1 :  abo ve, acoustic; 
belo w, vibra tion. 

The good track ing  propert ies of the  cartr idge 
h ave a l ready been ment ioned,  and to t h i s  m u st 
be added an above average d istort ion performance 
as wel l  as the good freq u e ncy response/separa
t ion  characterist ics pr in ted h e re. The c h a n n e l  
bala nce was very g ood, t h e  response ± 1  d B  
2 0 H z-1 6 k Hz, and the separat ion,  typica l ly  -28 d B  
i n  t h e  m i d band,  sti l l  m easu red w e l l  a t  1 O kH z. 

S LQ L1 
Very s i m i lar  to t h e  'OL 1 ,  the  QL 1 s howed t h e  
benefit o f  its quartz lock in  h i g h e r  speed accu racy. 
The sam ple  of P202 cartr idge s u p p l i ed p rod uced 
a very we l l  ba lanced and  u n iform response, but  
gave d isappo i n t i n g  m i d band separat i o n  of  u n der  
2 0 d B. The resu lts w i th  a secon d  sam p le  as f itted 
to a n  SL7 can be seen from the appropriate 
cu rve, where a rather  bette r res u lt was obta i n ed, 
but  on this occas ion  the cart idge  demonst rated 
poorer channe l  ba lance. I t  s h o u l d  be n oted that 
the cartr idges do appear to h ave a n  e l e m e n t  of 
sample  variab i l i ty, though  t h is is by n o  means  
conf ined to Tech n i cs' models. 

S L7 
Al l these turntab les had to be measu red for 
ru mb le  us ing  a lacq uer  acetate test d i sc, rat h e r  
than  the more sens i t i ve rumb le  b r i d g e  e m p loyed 
where poss ib le  e l sewhe re. Nevert h e l ess t h e  
i n d icat ions were o f  a D I N  B weig hted f ig u re 
better  than -7 6 d B, and I have no reaso n to doubt 
the  spec of -78 d B  g iven for a l l  mode ls  a n d  
app l icable to t h e  SL- 7. T h e  r u m b l e  spectrog ram 
com pares pure e l ectr ical  breakt h ro u g h  with the  
total rumb le  i nc lud ing  d isc charted be low, and  n o  
p o l e  switc h i ng harmon ics c a n  b e  see n - a t r ibute 
to the slotless fu l l-wave current-contro l led motor. 

G E N ERAL DATA 
Motor Section 
Type . 
Platter mass/damp ing  
F in ish  and  e n g i neeri n g .  

I n tegrated Turntab le 

d i rect dr ive, para l l e l  track ing ,  automat ic  
. 1 .3 5  kg/good 

Type of mains lead/co n n ect i n g  leads. 
. very good/very good 

. 2 core/phonos + earth 
33/45 rpm 

<0.06% 
<0. 1 %/<0.06% 

<0.0 1 %  
< 0 . 0 1 %/<0. 0 1 % 
. approx 1 . 3secs 

better than  -7 6 d B  

Speed opti ons . 
Wow and f lutter ( D I N  peak wtd s igma 2 )  
Wow and fl utte r ( L I N  peak wtd O 2-6 Hz/6-300 Hz) . 
Absolute speed error 
S peed d rift 1 hour/ l oad var iat ion . 
Start up t i m e  to a u d i b l e  stab i l isat ion . 
R u m b le: D I N  B wtd L/ R av (see spectrum)  . .  
Arm Section 
Approx imate effect ive mass inc  screws, excl cartridge . approx 3 g  
Type/ mass o f  hea d s h e l l . . p lug  in cartr idge/ NIA 
Geometr ic accuracy . . . exce l l e n t  
Adj ustments provid e d . downforce 
Finish and eng ineeri n g . . . . very g ood/very good 
Ease of asse mbly/sett ing  u p/ use. . very good/exce l lent  
Cue dr ift/S m m  ascent/descent . .  n e g l i g i b l e/ 1 .0sec/ 1 . 0 sec 
Arm resonances see SL 1 O 
.Subj�ctive sound q u a l ity . good 
Damping method . . . . . . n o n e  
System as a whole 
S ize/clearance for l i d  rea r . . . 3 1 . 5( w) x 3 1 . 5 ( d) x 6 . 5 ( h)/O cm 
Ease of  use . . . . . .  exce l lent  
Typical  acoustic brea kthro u g h  and  resonances . . . . . .  very good 
S u bjective sound q u a l ity of comp lete  syste m  . . . . . . . . . . . . . .  good 
H u m  level/acoustic feedback . . . very good/very good 
V ibrat ion sens i t iv i ty/ s h ock  res istance . . . . . .  average +/very good 
Est i mated typical  p u rchase price. . . . . . .  £ 2 0 0  

A +1 O d B  resona nce at an  idea l  1 1  H z  was 
recorded for the arm/ P202 cartr idge com bination, 
but  c h a n n e l  balance was s l i g h t l y  e rratic: 1 dB out 
at l ow f req uenc ies, i t  was matched at 7 kH z  and  
then  d iverged above 1 0 k H z  to a max i m u m  of 
1 d B, 1 5 kH z, so the  freq uency ba lance of the  two 
chan n e ls wi l l  be s l i g ht ly  d iffe rent. F i n e  stereo 
separat ion was recorded - sti l l  2 2 d B, 1 O k H z, and 
approac h i n g  30 d B  in the  m i d ba n d. The cartr idge 
prov ing  to be a n  exce l le n t  t racker with l ow 
d i stort ion  ev ident  t h ro u g h out  t h e  tests. 

Rumble via lacquer disc (0-5 00 Hz Jin) .  

Breakthrough (0-50 0 Hz Jin) : abo ve, acoustic; 
belo w, vibra tion. 

S L1 0 
Overa l l  the  performance of t h e  SL 1 O can be seen 
to be s i m i lar  to the other  models in  the  g ro u p, 
though  one deta i l  d iffe re nce was noted, i n  t h at 
the  power leve l a n d  s peed of the  arm t rack ing  
servo- motor was h igher  than  for t h e  later  tu rn
tables in the series. Very crit ical l i ste n i ng i nvolv ing 
re lat ive ly q u i et, c lean prog ra m m e  such as solo 
p iano showed a t race of arm-d rive rum ble,  wh ich  
proved u ndetectab le  wi th  the  S L 7  arm a n d  those 
of its compa n i ons, due to t h e i r  s l ower and h e nce 
q u ieter arm m otors. 

20 H' 50 100 200 500· lk 2k 5k IOk 20k 
Structural arm resonances, audio band 

� 0 100 200 3QO 400 Hz -500 
Rumble v ia  lacquer disc (0-500 Hz).
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Brea kthrough (0-500 Hz 
below, vibra tion. 

300 460 Hz 500 
Jin) : abo ve, acoustic; 

i ntegrated Tu rntable G E N EHAL DATA 
Motor Section 
Type. . d i rect dr i ve, q u a rtz, paral l e l  trac k i n g  
P l a t t e r  mass/ d a m p i n g  
F i n i s h  and  e n g i neer ing 
Type of m a i n s  lead/co n n ecti ng leads .  

NIA/good 
both exce l lent  

2 core/phonos + earth 
33 1/J ,  45 rpm 

<0.045% 
Speed opt io ns. 
Wow and f lut ter  ( D I N  peak wtd s i g m a  2 ) .  
Wow a n d  f lut ter  ( L I N  peak wtd 0 . 2-6 Hz/6-300 Hz) 

Absolute speed error 
Speed d rift 1 h o u r/ l oad variat ion.  
Start u p  t ime to a u d i b l e  stab i l isat ion  
R u m b l e: D IN  B wtd U R  av (see s pectru m) . 
Arm Section 

<0 . 1 6%/<0.048% 
<0.05% 

q u artz lock/ n o n e  
. approx 1 . 2 secs 

7 5 d B  

Approx imate effective mass i n c  screws, excl cartr idge . 4 g  
Type/ mass of headsh e l l  . . .  none/ NIA 
Geometric accu racy . . . exce l l e nt 
Adj ustments  provided . downforce 
F i n i s h  and e n g i neer ing both  exce l lent  
Ease of asse m bly/sett i n g  up/use . exce l l e n t/exce l lent  
Fr ict ion :  typ ical  lateral/vert ica l  . N/ A I NI A 
Bias compe n sat i o n  method . 
B ias force: r im/centre (set to 1 . 5 g  e l l i pt ical )  
Downforce ca l i brat ion  e rror: 1 g/2 g 
Cue d ri ft/B m m  asce nt/descent.  
Arm resonances 
S u bject ive sound q ual ity 
Lead capacitance/ d a m p i n g  method 
System as a whole 
Size/clearance for  l id  rear . 3 1 .5(w) x 3 1 .5(d) x 8.8(h)/none req u i red 
Ease of use . . .  exce l lent  
Typical  acoust ic breakthro u g h  and  reso nances . . . very good 
S u bject ive sound q u a l i ty of comp lete system . good 
Hum level/acoustic feedback . very good/very good 
V ibrat ion sens i t iv ity/ s h ock resistance .  above average/very good 
Est i m ated typical  p u rch ase pr ice . £:300 ( i nc cart & head a m p) 

con tin ued o verle a f  



H owever i n  oth e r  respects, t h e  tests on t h i s  
m o d e l  p rov ided t h e  m a i n  data for  t h e  tonearm 
performance of t h e  g ro u p  as a w h o l e. O n  arm 
resonances ( m easu red with t h e  305 MC cartr id g e  
and t h e  l i d  part i a l l y  d ismant l ed) a f lexu re was 
present  at 2 5 0  H z, probab ly  in t h e  rear asse m bly, 
with t h e  f i rst bea m  mode d efe rred u n t i l  5 9 0  Hz ,  
wh ich  is  a re l at ive ly h igh f req u e n cy. Fo l l owi ng a 
'scrappy' reg i o n  betwee n 800 H z  a n d  2 k Hz ,  i t  
qu ick ly sett led d own to a t idy  performance u p  to 
2 0 k H z. 

S i m i la r  res u lts for acoust ic a n d  v i brat ion  iso la
t ion  were ach ieved, and  t h e  305 MC cartr i dge  
proved to be a good performer, prov i d i n g  a 
±0 . 3 d B  response from 40 H z  to 1 1  k H z, w i th  
30 d B  separat ion between 1 OO H z  a n d  1 0 k H z. 
Tracka b i l i ty a n d  d istort ion  performances were 
both very good,  t h o u g h  towards t h e  fre q u e n cy 
response extrem e s  (20 H z  a n d  20 k H z) ,  a 3 d B  l i ft 
occu rred, and  i n  t h i s  a rea t h e  m ov i n g  magnet  
a l ternat ives are  rat h e r  smoot h e r. 

So u nd q u a l ity 
A ' g e n eric' sou n d  q u a l i ty was e x h i b i ted by a l l  
these tu rntab les, b u t  t h e re were d iffe re n ces 
between the mode ls  w h i c h  a re worth d iscuss ing .  

As a g ro u p  feed back leve ls were low a n d  shock 
i m m u n ity good ,  wh i le  t h e  bass reg iste rs were 
above average, though not q u i te as c lear, f i rm o r  
eve n a s  t h e  m a n u a l  s u bchassis mode ls  i n  s i m i la r  
pr ice rang es.  Ste reo pres e ntat i o n, i ma g e  
sta b i l i ty a n d  d etai l w e r e  a l l  w e l l  above average, 
but-o n  co lorat ion g ro u n d s  the mode ls  a p peared 

a tr i f le ' h a rd' and ' forward' i n  the m i d band,  if not 
u n d u ly so.  The freq ue ncy balance gave an ' open' 
and ' l ive ly' effect, with good c larity i n  the  t reb le, 
and  the  ove ra l l  i m press ion was of a ' l ig ht' and 
' l ive ly' balance. 

Of the l ess expensive models,  the SLDL 1 was 
preferred, g iv ing a m ore p leasant and relaxed 
performance than the SLQL 1 ,  wh ich seemed a 
tr i f le ' edgy' .  The SU was bette r st i l l ,  g iv ing  
i m p roved deta i l ,  and i t  was a lso fou nd to sou n d  
better t h a n  t h e  orig i n al SL 1 0 . Trial  f i tt i n g  o f  t h e  
' l uxury' cartr idge opt ion '205 I l l  prod uced f u rt h e r  
depth,  refi nement  and deta i l  i n  the  SU. 

Conclusions 
Al l  models  set h igh  standards in  terms of  comp lete 
i nteg rated p layers. The SLDL 1 offers f i n e  va l u e  
for money a n d  may b e  confident ly recom mended. 
L itt le advantage would appear to be ga ined from 
the m ore cost ly SLQL 1 ,  which was st i l l  good but  
is less com pet i t ive. 

Bar the re markab le SL 1 0  sty l i n g  ( i n  wh ich  
respect I fee l  the SL7 is  i nfer ior) ,  the latter  
supercedes the  ' 10  i n  al l other  respects, and is 
exce l lent  va l u e  at nearly £ 1 00 less than the  ' 1 0 .  
The latter sti l l  re mains  a f i n e  ' b u y' i n  its own r ig ht, 
and i f  the styl i ng is param ount  and the auto t rack 
progra m m i n g  i m portant, then the more cost ly  
SL 1 5  provides both ,  as wel l as the  u pdated 
featu res of the '7  and Tec h n ics' best poss i b l e  
cartr idge opt ion .  However, i n  str ict h i- f i  t e r m s  i t  
can n ot be s a i d  to offer s u c h  g ood val u e  at arou nd  
£400. 
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Featu res a n d  desi g n  
C urrent ly  t h e  l east expens ive o f  t h e  Thorens 
mode ls, the 1 04/1 05 I I  mode ls  are bas ica l ly  the 
same deck, the d iffe rence  b�ing the add it ion  of 
a n  auto- return  fac i l i ty o n  the 1 05 .  Previously 
rev iewed in Choice, t h ey h ave been re-assessed 
t h i s  t i m e  rou nd o n  t h e  adv ice of the UK agent, as 
certa i n  s m a l l  i m provem ents have been  made, 
notably to t h e  d a m p i n g  of t h e  top d e c k  a n d  by t h e  
s u bst i tut i o n  of a bett e r  m at. 

T h i s  tu rntab l e  has a low m ass tonearm with a 
detachable carrie r  tube, but t h e  lead capacitance 
re m a i n s  at a rat h e r  h i g h  300 p F, w h i c h  ru l es out a 
n u m be r  of t h e  m o re l oad consc ious  cartr idges. 
The  o n l y  c u re wou l d  be to rewi re t h e  s i g n a l  leads 
with low capacitance cable o r  a l te rnat ive ly, i f  the 
set- u p  perm its, s horte n i n g  of the cable p rovi ded. 

The l i g h t  1 .3 kg p l atter has a strobe cut i nto the  
r i m a n d  i l l u m i n ated from b e l ow, a n d  t h e  u n it is  
be l t  d riven f ro m  a smal l  DC m otor. Th is  is  
e lectro n ica l ly  contro l led  for  good speed stab i l ity, 
t h e  e l ectro n ics e n a b l i n g  c o n d u ct i ve type touch 
switches  for speed se lect and stop to be u sed. 
The m a i n  bear ing  was q u i te  s m a l l  in d i a m eter but 
we l l  t o l e ra n ce d  and f i n i s h e d, d e m onstrat ing  
n eg l ig i bl e  p lay. The  deck p l ate  is  m o u nted on 
spr ings possessing q u ite a low resonant f requency, 
h e l p i n g  to iso late it f ro m  t h e  l i g h t  resonant  l i d  as 
wel l  as f ro m  v i brat i o n  t ra n s m itted to t h e  p l i nt h  
from below. T h e  power s upply comes i n  a separate 
box wh ich  is m o u ld ed onto t h e  m a i n s  cable. 

Lab results 
The motor exhib ited s u ffici e nt torq u e  to keep the  
speed variat ion u nder .  l oad to a moderate 0.3%. 
. Start- u p  was average at 3 .5 seconds, but i n  i ts 
favou r, the d rive s h owed a complete  l ack of 

speed overshoot/dyn a m i c  wow effects (wh ich  
is i n  marked contrast to  the more costly ' 1 1 5  series, 
and  i ndeed the ' 1 2 6) .  

Wow and f l utter meas u red we l l ,  i f  a shade 
h igher than for the earl ier model, but  u nfortunately 
ru mb le  was defi n ite ly worse, and averaged j ust 
7 0 d B  D I N  B ( previous ly  a 7 4 d B  ave raged f ig u re 
was o bta i n ed) .  Spect r u m  a n a lys is  reve a l e d  
n u m erous modes aro u n d  1 00 H z  p l u s  a s p u r ious 
2 80 H z  compone nt. 

The acoust i c breakt h ro u g h  res u lts a lso  
showed i m perfect ions, be ing  q u ite good at  lower 
freq u e n c i es but d e m o nst rat i n g  a seri o u s  
deter iorat ion a bove 3 0 0  H z. V ibrat ion  iso lat ion 
was good at a rou nd  1 50 Hz, but  be low th is  
freq ue ncy it proved l ess satisfactory as we l l  as  
non- u n iform. I t  was j ust poss i b l e  to  present the  
d isc i m p u lse t ransm iss ion w i th  X1 0 sca l i ng,  the  
resu l t  showi ng q u ite poor  d isc d a m p i n g  and  a 
la rg e  low freque ncy resonance att ri butab le to 
p l atter rocl-: ing at an est i mated 1 0 H z; th i s  is a 
rather  low trequency and is i n d icative of poor 
r ig id ity. 

The m oderate effect ive mass of 8g p rovided by 
the  tonearm is su itab le  for m e d i u m  com pl iance 
cartr idg es. A t race of p lay was ev ident  i n  the  
bear i ngs, but  f rict ion was low i n  both  p l a n es, b ias 
correct ion was good, a n d  downforce cal i b rat ion 
satisfactory; c u e  operat ion  was also f i n e. Aud io 
band resonances we re n u me rous, w i th  ev idence 
of 'chatter' or ' p lay' , but i n  t h e  main  they were 
q u i te  wel l  cont ro l l ed, d isp lay ing a re lat ive ly  
u n i form e n e rg y  t rend .  The  cou n t e rwe i g h t  
resonated at 80 Hz, t h e  tube  f lexed a t  200 Hz, a n d  
a f u rther  severe m o d e  i s  shown a t  1 .8 k H z. 

Sound q u a l ity 
Despite the  ' i m p rovements' the 1 05 d i d  not g a i n  
more than an ' average' rat i n g  for  sou n d qua l i ty. 
Some m i d range co lorat ion was present wi th  a 
s l ight ly agg ressive u pper range, for wh ich  the n ew 
mat was part ia l l y  respons ib le. The bass was· 
u n except iona l  with some 'soften i ng' of i mpact, 
and  the  stereo i mag i n g  was ne i ther  part icu la rly  
wel l-focused nor  transpare nt. 

Conclusion 
The TD 1 05/1 04 p layers a re reasonab le  enough ,  
and  suff ic ient ly  better  than  m a ny other  s i m i lar ly  
pr iced models  to mer i t  reco m m en dat ion.  

G E N E RA L  DATA 
Motor Section 
Type . .  

I n tegrated Turntab le 

P latter  mass/da m pi n g .  
F in ish  a n d  eng i neeri n g .  

b e l t  d rive, auto retu r n  
. 1 .3 kg/fair ly g o o d  

v e ry good/good 
Type of mains lead/con nect ing leads 

2 core, sep AC adaptor/phones + earth 
Speed opt ions.  33/4 5 rpm (var iable) 
Wow a n d  f lutter ( D I N  peak wtd s i g m a  2 ) .  . 0 .07% 
Wow a n d  f lutter (  L I N  peak wtd 0 .2-6 H z/6-300 H z) . . .  0 . 1 %/0.07% 
Absolute speed error . var iab le 
Speed d rift 1 h o u r/ l oad var iat ion . .  . -0.2%/--0. 3% 
Start up t i m e  to a u d i b l e  stabi l isat ion . .  3 .5 secs 
R u m b le: DIN B wtd L/ R av (see spectrum) . . . . . . . . .  -72/ -68 d B  
Arm Section 
Approx imate effective mass i n c  screws, excl  cartri d g e  . 9g 
Type/ m ass of head s h e l l  . . . . . . . . .  f ixed/ pl u g  i n  a r m / N I  A 
Geometr ic accu racy . : . . . . . . . . . . . . . .  very good 
Adj ust m e n ts prov i d e d .  . . .  overhang, l a t e r a l  a n g l e, t i l t  
F in ish  a n d  e n g i neeri n g . good/good 
Ease of assembly/sett ing u p/use . .  good/fair ly g ood/very good 
Fr ict ion:  typical  lateral/vert ical  . . . .  l ess  than 2 0 mg/less than 2 0 mg 
Bias compensat ion method . . . . . . .  spr ing 
S ias force: r im/centre (set to 1 . 5 g  e l l i pt ical)  . .  1 60 mg/1 8 0 m g  
Oownforce ca l i b rat i o n  error. 1 g/2 g . . -0.09g/-0 . 1  g 
Cue d rift/8 m m  ascent/descent. . - n e g l i g i b le/ 1 �0 sec/ 1 .5 secs 
Arm resonances fairly good 
Subj ective s o u n d  q u al i ty . . . . . . . . .  average 
Lead capacitance/ d a m p i n g  method 

300 p F/decoupled c o u n te rwe i g ht 
System as a whole 
Size/clearance for l i d  rear . . .  43 .0(w) x 35 .0 (d) x 1 3. 2 ( h)/4 . 5 c m  
E a s e  o f  use.  . . . good 
Typical  acoust ic breakthro u g h  a n d  reso n a nces a bove average 
Subj ective sound q u a l ity of complete system . . . . . . . . . .  average 
Hum level/acoustic feedback. good/above average 
Vibrat ion sensi t iv ity/shock resistance . . . . . . . .  average/good 
Est i mated typical p u rchase pr ice . . . £ 1 04 ( 1 04 II £ 8 7 )  

! : . i : ; ; -- --�f-=:: 1 -�� ·,-_ _  -_- T · 1 - - I  -• �� -1· - : _ ::_:: __ � - 1· ·. . . . . ' . . . . . ' . ., . . . ' � . 
200 500 lk 2k 51< 10k 20k 

Disc impulse transmission, magnified X 1 0. 

Rumble (0-50 0 Hz /in): above, electrical only; 
belo w, total. 

Breakthrough (0-5 0 0 Hz /in): abo ve, acoustic; 
belo w,  vibra tion. 



1 1 1  (re- assessed) 

Cam b rasou n d ,  4-1 0 N orth Road, I s l i ngton,  London N 7 .  Tel 0 1 -607 8 1 4 1  

Features a nd desi g n  
Th is integrated model  was a l ready w e l l  estab
l ished when it was rev iewed i n  the  f i rst Choice 
edit ion to cover tu rntables and tonearms. It  was 
subsequ e nt ly with d rawn, but popu lar  demand i n  
the U K  led t o  its re i nt rod uct ion,  a n d  i t  n ow 
com es with an i m p roved mat, whose f lat a reas 
offer some ext ra d isc contact. For many yea rs 
a lead i n g  low-cost i nteg rated deck based on  
subchassis construct ion,  the  prev ious model  
was one of the earl iest expone nts of the  low 
mass arm with detachable carr ier; that n ow fitted 
is to the latest Thorens design.  

The main beari ng is s ubstant ial, with a 1 O m m  
shaft a n d  a con ica l  po i n t  co ntact o n  t h e  
hardened steel t h rust washer. A d i e-cast doub le  
platter is  used, be lt  dr iven f rom a two speed 
synchronous motor. The speed change and arm 
cueing are accom pl ished via conve n ient  f ront
mou nted controls wh ich  do n ot d istu rb the  
subchassis. Although  leve l l i n g  and set- u p  i s  n ot 
s imple d u e  to the concealed n uts, t h i s  model  
shou ld  have been pre-a l ig n ed at the factory in  
view of its i nteg rated arm. 

The arm itself is  a q u a l ity model with a t ight  low
frict ion g i m ba l  beari ng array, and i n co rporates 
subt let ies such as s pri ng operated downforce 
and m ag n etic b ias compe nsat ion .  In add i t ion to 
the usua l  lateral a l ig n ments, i t  is a lso adj ustab le  
for  he ight  and t i lt, and has a bearin g  ax is  c lose to 
the styl u s  t ip h e i g h t  for maxi m u m  t rack ing  
stab i l ity under  heavy progra m m e  modu lat ion,  
further  assisted by the arm's dynamic ba lance. I t  
proved to be a stable tracker i n  general, extracting 
a f i n e  mechan ica l  p e rformance from most 
cartridges. The effective mass of 6 g  means that i t  
is a g e n u i ne ly  l ow m ass model  s u ited to com
pl iances i n  the 1 5-35 c u  range,  wh ich  i nc l udes 
the m ore. de l icate movi ng-co i ls  as wel l  as the 
majority of h igh performance m ov ing  mag n et 
types. 

La b resu lts 
The combined wow and flutter result was excel lent 
at 0.06%, though the wow alone was a l i tt le  
h i g her than average at  0. 1 5%. The fa i r ly  heavy 
2 . 5  kg platter came to speed in a s low 4 seconds, 
despite the motor c l utch wh ich was supposed to 
accelerate matters ( in the past this has n ever 
worked part icu larly wel l  e i ther) .  Speed was a 
tr if le fast, and a moderate 0.3% s lowi ng under  
load was encou ntered. The D IN B weighted 
ru m ble was very good, averag ing  -7 6.5 d 8; 
s pectru m analysis showed l i tt le d ifference be
tween the total rumble noise and that for electrical 
breakthrough a lone, a lthoug h the latter was 
h i g her than usual .  X1 0 disc i m pu lse scal i ng  was 
j ust poss ib le, but the new mat can be seen to 
possess rather poor absorbt ion propert ies. 

Wel l-adjusted, the arm retu rned very low frict ion 
levels, w i th  the tabu lated read i ngs  in fact 
domi nated by a t race of residua l  bias compensa
t ion. The biasing force was s l ig ht ly l ow, but 
worked we l l  due to its neg l i g i b le  added frict ion, 
wh i le the downforce cal i b rat ion was accu rate. 
The resonance g raph showed a prom is ing ly  even 
energy trend, but with rather n u merous and on ly  
part ia l l y  contro l led modes; the  f i n e  deta i l  
suggests some ' play' i n  e i ther the cou nterweight  
or  perhaps the carrier  socket f ixtu re.

The acoustic and v ibrat ion performances were
wel l  above average, but not q u ite on  a par with 
more m odern desig ns due to excess foam i n  the 
spr ings. 

So u nd q u a l i ty 
We were struck by the generally comp lete and 
wel l  o rdered sou nd q ua l ity of t h is model, which 
was we l l  ahead of  other  s im i larly priced commer
c i a l  i ntegrated players ( barring perhaps the 
u ntested Rega combi nation) .  Bass was not ice
ab ly ' q u ick' and 'clean', with good def i n it ion and 
eve ness; deta i l  was we l l  represe nted with 

promis ing  stereo depth,  ambience, and image 
stab i l i ty. The su ppl ied mat  emphasised the m i ld  
treble ' hardness' i n  the tonearm, which cou ld  
a lso  sou n d  a l i tt le 'g ra iny' i n  the treb le reg ion ,  
and s u bstitut ion of  an Audio Ref mat resu lted in  a 
notable smoot h i ng as wel l  as 'softe n i ng' here - a 
good match. 

Concl usion 
We can congratu l ate Thorens and the i r  i m porters 
on the re i ntroduct ion of th is  m odel ,  which is as 
good a p u rc hase now as it eve r was. At the price it  
is h i g h ly com petit ive i n  terms of sound q ual ity, is 
foo lproof to use, and relative ly easy to set u p. A 
strong recommendation is appropriate, particularly 
if used with a better mat. Disc impulse transmission, magnified X 1 0. 

G E N ERAL DATA I ntegrated Turntable 
Motor Section 
Type. . . . . . . . . . .  belt drive, mam.1al 
Platte r mass/da m p i ng . . . 2 . 5 kg/good 
F in ish and engineer ing . . very good/very good 
Type of mains lead/co n n ecting leads . . 2 core/phones + earth 
Speed optio n s .  . . 33/45 rpm 
Wow and flutter ( D I N  peak wtd sigma 2 ) .  . . . . .  0.06% 
Wow and flutter (LIN peak wtd 0.2-6 Hz/6-300Hz) . .  0. 1 5%/0.09% 
Absolute speed error . . . . . . .  +o.6% 
Speed drift 1 h o u r/ l oad variation syn c h ronous/ --0 .3% 
Start u p  time to audib le  stabi l isat ion . approx 4secs 
R u m ble: D I N  B wtd L/ R av (see spectrum) .  . . -77/-7 6 d B  
A r m  Section 
Approx imate effective mass inc screws, excl cartridge . . . . .  6 .0g 
Type/ mass of headshe l l  p l u g  i n  arm tu be/NIA 
Geometric accu racy .· . . . . . . . . . . . . . . .  very good 
Adj ustments provided . . overhang, lateral ang le, he ig ht, t i lt 
F in ish a n d  e n g i neering . . . . . . . . . . . . . . . . . . . . .  very good/very good 
Ease of assembly/sett ing u p/use. . good/fair/very good 
Friction: typical lateral/vertica l . . . . . . . . . . . . . .  2 5 mg/2 5 mg 
Bias compensation method . . . . . . . . . . . . . . . . . . .  magnetic 
Bias force: r im/centre (set to 1 .S g  e l l i ptical) . . 1 40 mg/1 40mg 
Downforce cal i brat ion  e rror: 1 g/2 g . +o . 1  g/O.OOg 
Cue drift/8 m m  ascent/descent . s l ight/0.6 sec/2.S secs 
Arm resonances. . average· +  
Subjective sound q u a l i ty .  average + 
Lead capacitance/damping method. . . . .  1 80 p F/ n o n e  
System as a whole 
Size/clearance for l id rear . 43.0(w) x 34.0(d) x 1 5 .0( h)/B cm 
Ease of use very good 
Typical acoustic breakt hrough and resonances . good 
Subjective sound qua l i ty of comp lete system . . good 
Hum level/acoustic feedback . . . . . . . .  very good/very good 
Vibration sensit iv ity/s h ock resistance . . . . . . . .  good +/fa ir ly  good 
Est i mated typical p u rch ase price. . . £ 1 6 1 

Rumble (0-500Hz /in): abo ve, electrical only; 
below, total. 

Breakthrough (0-50 0 Hz /in): above, acoustic; 
below, vibra tion. 



( rev ised a n d  re p r i n ted) 

Cambrasound, 4-1 0 North Road, Islington, London N7 . Tel 01 -607 8 14 1

In the last edition, tbe TD160 was reviewed in two
versions: the standard basic Thorens model, and a
German-modified version fitted with Hadcock or
Mayware arms which was imported by some
dealers: known as the A TR this version is no
longer available in the UK, and is in any case
usurped by the new '160S ( see review) . In point of
fact, the dealers who handle the TD1 60 frequently
offer their own similar modifications to the basic
' 1 60 (mat change, removal of foam spring cores
etc.) while carrying out the necessarily skilled and
time consuming process of properly fitting an arm.
In mechanical terms, the TD1 60BC is a synch

ronous motor two speed belt drive turntable, with
massive main bearing and a die cast balanced outer
platter mounted on an effective , low working reson
ance, suspended sub-chassis . Engineering was to a
high standard as the measured data confirmed, and
even without the simple mat substitution it remains
the best choice of motor unit at this as well as much
higher price levels . 
Rated as very good on both wow and rumble,

slowing under load was acceptable; no overshoot
was of course present due to the synchronous drive
and dynamic wow was thus negligible. A reason
able 3 second start-up was demonstrated, but
absolute speed proved a trifle fast at +0.6%.
Acoustic breakthrough was however very good and
improved further with ATR's better mat and its
removal of the foam cores from the springs. 
Rated as good for the standard Thorens version

and as very good with the A TR style modifications,
the subjective performance attracted very little
criticism. The mat change resulted in a significant

improvement in midrange detail and stereo depth,
similar to the LP 12 in terms of neutrality, low
frequency depth, eveness and ambience. 
In both forms, very good value is offered, and a

strong recommendation holds . 

GENERAL DATA Motor Unit 
Type . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . belt drive 
Platter mass/damping . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . .  2.5kg!good 
Finish and engineering . . . . . . . . . . . . . . . . . . . . .  , . . . .  , . . . . . . . . . . .  very good 
Type of mains leads . . . . . . . . . . . . . . . . . .  , , , . . . . . . . . . . . . . . . . . .  2 core 
Speed options/variable? . . . 3 3 1 1; 45rpm/no 
Wow and flutter (DIN pk wtd u2) . . . . . .  0.06% 
Wow/Flutter (Jin pk wtd 0.2-6Hz/6-300Hz ) .  . . . . .  0. 1 1  %/0.08% 
Speed accuracy/drift/variation under load . . . . . . . . .  +0.6%/none/--0.4% 
Start up time to audible stabilisation . . . . .  3 .5 secs 
Rumble (av DIN B wtd L/R) . . . . 73/74dB 
Size/rear clearance for lid . . . . . . . . . . . . .  43(w) x 34(d) x I 5 (h)/9.5cm 
Typical acoustic breakthrough and resonances . . . .  very good 
Subjective sound quality of complete system . . . . . . . .  good 
Hum level/ Acoustic feedback . . . . . . . . . .  very good/very good 
Vibration of shock sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Ease of use . . . .  straight forward 
Estimated typical purchase price. . . . . . .  £ 1 20 

, ... 
Acoustic breakthrough (microphony) of system
(OdB = approx. 10 cm/ s RMS, DIN rumble level,
equivalent to loud music output from turntable).

( rev ised a n d  rep r i n ted) Thorens TDl 605 
Cambrasound, 4-10 North Road, Islington, London N7 . Tel 01 -607 8 1 4 1 

Features, facilities, setting up and use 
Following the interest in the A TR version of the
'1 60, as well as in other modifications both official
and unofficial, an importer guaranteed version of
the existing TD160BC has now been released. For
those familiar with the existing standard '160, the
improvements made for the S version were as
follows. The platter balance and centration were to
a closer tolerance, both components in die-cast
zinc alloy, while the main bearing was of selected
quality. The subchassis was acoustically damped
by a bituminous laminate, the spring isolation
efficiency was increased by removal of the foam
cores, while a reinforced arm mount was also
supplied. The plinth was much heavier in construc
tion, manufactured from a wood composition with
a massive bottom cover, and the lid was fitted with
friction stop hinges. A flat rubber mat offering
improved disc and platter damping was supplied,
but in all other respects the two decks were
identical, and comprised two speed synchronous
motor designs, driven via a flat belt. 
The measured performance showed a distinct

improvement over the previously reviewed standard
160BC, and strong gains were also apparent in
acoustic terms. Wow and flutter was very good -
particularly flutter ( actually this was one of the best
results for a quality belt drive motor that we
measured). It ran slightly fast at a moderate
+0.3%, but showed little slowing under load, while
the fairly heavy 2.5 kg platter reached speed in 3 . 5
seconds, and the rumble reading was also excellent
at 78/79dB. The spectrogram was one of the
cleanest in the report, particularly when the
electrical nature of the 50 and I 00 Hz lines is taken
into account. The mechanical resonance was
satisfactorily low at 3 . I Hz lateral and 6 . 3Hz
verti<"'al, although it was not very well balanced and

on our sample required careful adjustment. Despite
a small peak at l 60Hz, the acoustic breakthrough
was very good, and vibration isolat'.0n was similarly
rated, while feedback and hum were very good and
shock resistance reasonably good. 
Clearly in the top turntable group on our tests,

we could make few criticisms of this model's sound
quality. 
Although it was not as well finished or as

substantially engineered, the TD/60S delivered
comparable quality to the highly rated models
up to £250 in my estimation. A recommendation is
thus mandatory. The 160S is clearly good value
for money at its typical purchase price of around
£ 1 70 . 

GENERAL DATA 
Type 
Platter mass/dampin g .  
F i n i s h  a n d  engineering 
Type of mains lead/connecting leads 
Speed option� 
Wow and nutter ( DI N  peak wtd sigma 2 ) .  
Wow and nutter ( LI N  peak wtd 0 . 2 -6 H1J6-300 H z )  
Absolute speed error 
Speed drift I hour/ load v ariation . 
Start up t ime to audible stabil isation . 

Mowr unit  
manual belt dr ive 

2 . 5 kg/vcry good 
good/very good 

2 core/NIA 
3 3 11,_ 45 rpm 

0.065% 
0. 1 1 %/<0.05%

+0 . 3 %  

Rumble: DIN B w t d  U R  av ( sec s pectrum) 78/79dB 
S ize/clearance for l id rear. 4 3 . 7 ( w )  x 36 .0 (d )  x 1 6 . 5 ( h)/7 . 5 cm 
Ease or use . good 
Typical acoustic breakthrough and resonances very good 
Subjective sound q ual i ty of complete syste m . very good 
Hum level/acoustic focdback very good/very good 
Vibration sensitiv ity/shock resistance . very good/good 
Estimated typical  purchase price. . £ 1 70 

-40 

' -60 
I 1 

., 

dB 
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'"� ' M -· Jh.A.A - 1 Cl0 O 100 200 30Cf 400 Hz 500 
Rumble Spectrum ( ref  I Ocm/s (n I kHz:  
inc ludes both e lectrical and mechanical  components) .  
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Acoustic breakthrough ( upper) and vibration breakthrough 



.,,. I\) 

J 
0 
..--::::2) :::z. 
0 -q-� T JJ l e: O )>

o 0 m :JJ 
:2: � j o � m 
0 - 2 )> 
- r r < (/) :E (!) 0 -I )> ;. ::s :JJ -< Q) c.. )> (/)3 g :::! )>

-o to o <S' c: 2 )> 

-i ::s CD cc 
:""':'"' .. t.A 

c.. ::s :..: � r= ("') )> 
- OJr- r
- m 

0 :lE 
u:> c: o _
...., _ ... 
� c: 
� ::s � Q) 
� en� ..+ � ... (!) (!) 

..+ 
� 

:::! )>m _, (/) -I :::c 
m 
"TI 
2 
m (/) -I 

v.i s: i'\ ::o r n O )> )> 
s: c:n o m :z r ::o !(c> ::o 
in � � C§ z � � ::o c:n 
· o en x en ::o r n

l> a z c O � m = z 
m Z )> -1 :::.. 
P o -1 c c:c ::o 
c m m ::o � O
""'C 
s: 
m 
z 
-I 

7' ::o z o oo 
r -I G) O 
O )> m 
C OJ )>
o r e>
en m o 
""'C 
m 
)> 
7\ 
m 
:lJ 
en 

Q n r o :-o )> en p i'\  
::o l> z () 11 n )> c m 
)> :O z · . () Z )> · 
o -1 S: )> c en o 11 
o ::o c:c · c en c . 

- )> -l o -1 - m 
)> O cn - - J> r 
z Q - S: o -1  m 
O m i'\ m o 

en � -I 
s: "TI - ::lJ 
l> ::o z 0 
z o o en 
-< s: 0 -I 

S: )>  
� � 

0 CJ c=; 
::o n en 
m �  

0 
::lJ 
-I 
0 
"TI 
0 
z 

(3 

� � -=-- . 

0 � -- · 

t�'I 

l�) �I 
� -
0 
0 

Ultracraft AC30 ( revised a n d  repr inted)
J. Osawa & Co. Ltd, 10  Forge Court, Reading Road, Yateley, Camberley, Surrey GUI 7 7RX 
Tel (0252) 875 9 1 9  

Features, facilities, setting u p  and use 
At a price reduction of some 30%, Ultracraft have 
ingeniously produced the new A C-30 arm, which 
embodies the best of the '300 series while adding 
further improvements. Treading a middle path 
between the very low and very high mass '300 
versions, the '30 was a rigid structure with the 
tube/stem and headshell properly and permanently 
fixed, offering a modest 9 g effective mass. The arm 
is finished entirely in black, though the same pillar 
unit as on the '300 was used, including the variable 
damping unipivot. A rotating type calibrated 
counterweight was employed, and the arm was 
fitted with a good quality low capacitance cable 
measuring a total of 95 pF. As with the '300, the 
same 1 5  mm overhang geometry measurement was 
recommended instead of a sensible card protractor. 

In general well engineered, we were slightly 
concerned over the lack of complete rigidity at the 
pivot, due to spring loading of the jewelled pin, 
presumably to prevent damage by shock; that on 
the AC-300 appeared firmer by comparison. 

Lab performance 
This arm performed very well in the lab with fine 
geometrical accuracy and very low pivot frictions, 
offering effective damping as and when required. 
Effective mass was moderate at 9g- at the low end 
of the medium mass category - and in conjunc
tion with damping was suitable for cartridge 
compliances in the 1 0-25cu range. Bias compen
sation was fine though the cue drifted a little on 
descent. A good rating was achieved for reson
ances, the arm exhibiting generally good control 
and a well maintained energy trend. The counter
weight was apparent at I OOHz, but the break at 
250Hz was not felt to be a true resonance -
possibly it was movement at the pivot. The first 
flexural mode of the tube was masked, but 
probably lay at 500Hz. 

Sound quality 
Felt to be of 'SME III' character, the A C30 sound 
was well balanced and neutral, showing a distinct 
lack of coloration and offering no emphasis of any 
spectral region. The sound was quite detailed and 
showed promising stereo depth and ambience, but 
the final degree of transient clarity and resolution 
of detail shown by the best arms was felt to be 
muted. 

Conclusion 
Ultracraft have, in the A C30, produced a superior 
tonearm capable of almost universal application, 
especially in terms of its sensible effective mass and 
the variable damping facility. The value and the 
sound quality was good, and merits recommen
dation at the new reduced price. 

GENERAL DATA Tonearm 
Approximate effective mass inc screws. excl cartridge . . . . . . . . . . . . . .  9.0g 
Type/mass of headshell . . . . . . . . . . . . .  fixed.IN/ A 
Geometric accuracy .  . very good 
Adjustments provided. . tilt, overhang, lateral angle, height 
Finish and engineering . . . . . . . . . . .  excellent 
Ease of assembly/setting up/use. . . . . . . . . . .  good/good 
Friction: typical lateral/vertical . . .  . . . . . . < 1 5 mg/< t omg 
Bias compensation method . . . . . . thread and lever 
Bias force: rim/centre (set to l . 5 g  elliptical) . . . . . . . . . . . . . .  1 40mg/220mg 
Oownforce calibration error. l g/2g . . . .  +0.05 g/+0.07g 
Cue drift/8mm ascent/descent. . . . . . . .  fairly good/ l .5 secs/2 .5 secs 
Arm resonances . . good 
Subjective sound quality. . good 
Lead capacitance/damping method. . 95 pF/variable via fluid well 
Estimated typical purchase price. . . . .  £99 

1 

20 Hz 50 100 200 
Arm resonances 

500 1k 2k 5k ... 211< 
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Desi g n  a n d  feat u re s  
S u p p l i e d  at t h e  l ast m i n u t e  i n  pre- p ro d u c t i o n  
fo r m  t o  m e e t  C h o ice's d e ad l i n e s, t h e  CJ5 5 i s  t h e  
l a t e s t  a n d  l e a s t  e x p e n s i ve of t h e  m a n y  U K
d e s i g n e d  s u bc h as s i s  t u r n t a b l e s, a n d  is i nt e n d e d  
t o  s e l l  f o r  l e s s  t h a n £ 1 40.  D e s i g n e r  Co l i n  W a l k e r  
is  we l l  k n o w n  i n  t h e  h i- I i  i n d u st ry, a n d  h a s  a t  last 
b ro u g h t  the b e n e f i t  o f  h i s  two d e c a d e s  of p ro d u c t  
e x pe r i e n ce to b e a r  o n  o n e  of h i s o w n  c reat i o n s, 
rat h e r  t h a n  on b e h a lf of ot h e rs. 

St ress i n g  t ra d i t i o n a l  d e s i g n rat h e r  t h a n  poi n t
l e s s  i n n ovat i o n , t h e  u n i t u ses a n  o p e n  h a rdwood 
f ra m e  for the s u b c h a ss i s,  f l o a t i n g  on four c o i l
s p r i n g s  w h o s e  sett i n g  is e as i l y  ac h i eved from 
a b ove. A f u l l  s ize recta n g u l a r  a r m  board is 
i n co rporated.  Belt  d r i v e n  from t h e  u s u a l  syn
c h ro n o u s  m ot o r, t h e  d o u b l e  u n i t p l a t t e r  is 
d i ffe r e n t  in be i n g  m ac h i n e d  from a l o n g  estab
l i s h e d  o rg a n i c  h e avy e n g i n e e r i n g  m a t e r i a l  ca l l ed 
Tufnol, w h i c h  p r o v i d e s  a n  i n e rt h a rd p l atform for  
the reco rd; however a d d i t i o n a l  m at s  c a n  be used 
i f  so d e s i re d .  The large 1 O m m  m a i n  bear i n g  
e m p loys a h a r d e n e d  ste e l  s h aft i n  a p l a i n ,  h i g h  
s t re n g t h  b r o n z e  bea r i n g ,  a n d  ru n s  o n  a c e n t ra l  
t h r u s t  b a l l .  A n o n- res o n a n t  f r i c t i o n - h i n g e d  cove r 
is f i t t e d  to t h e  t ra d i t i o n a l  v e n e e re d  p l i n t h ,  a n d  a 
fu l l- s i z e d  a r m  b o a rd i s  f i t t e d .  I n  fact as v e ry l i t t l e  
p l as t i c  o r  m e t a l  i s  u s e d  i n  i t s  c o n st r u c t i o n ,  i n  
m a t e r i a l  c o n t e n t  t h e  '5 5 m i g h t  b e  reg a rd e d  as 
c l o s e r  t o  a m u s i c a l  i n s t ru m e n t  t h a n  a p i e c e  of 
a u d i o  e n g i n e e r i n g 1  

La b resu lts 
The f i n e  m e asu red p e rf o r m a n c e  test i f i e d  t o  t h e  
fact t h at n o  c o n cess i o n s  have b e e n  m a d e  i n  
i m port a n t  e n g i n e e r i n g  asp ects; even spectru m 
a n a l ys i s  of ru m b l e  f a i l e d  to u n e a r t h  a n y  s i g n i f i 
cant  effects. L i k e w i s e  t h e  aco u s t i c  a n d  v i b ra t i o n  
isolat ion were ve ry g ood, a l t h o u g h  a l ow freq u e ncy 
p l atter  roc k i n g mode ( n ot too s e r i o us) at a b o u t  
50 H z  p reve n t e d  t h e  u s e  of X1  O sca l i n g  f o r  t h e  
d i s c  i m p u l se t e s t ,  w h i c h  ot h e rw i se g ave a v e ry 
good res u l t. 

S o u n d  q u a l ity 
Acq u i tt i n g  i tse l f  w e l l ,  t h e  so u n d  q u a l i ty was 
a b ove average for  the pr ice .  In  tonal  terms i t  
t e n d e d  to a r i c h  ' m u s i c a l ' b a l a n ce, favo u r i n g  
orchestra l  prog ra m m e, p a rt i c u l a r l y  w i t h  a r m s
s u c h  as t h e  FR64 FX. T h e  d i sc su p p o rt was 
c o n s i d e re d  g o o d ,  w h i l e i m age st a b i l i t y  a n d  
stereo d e p t h  both received favo u ra b l e  c o m m e nt .  

C o n c l u sion 
I f  t h i s  motor u n i t m a i n t a i n s  i t s  p r o m i s e  i n  p ro
d u ct i o n ,  it wi l l  c l e a r l y  represe n t  g ood va l u e  f o r  
m o n ey. I t  wou l d  a p p e a r  b e s t  s u i t e d  to a n  a r m  w i t h  
a ' t i g h t' bass s o u n d , s u c h  as a M i s s i o n  7 74 o r  
p e r h a p s  t h e  H e l i u s. A t  a l o w e r  p r i c e  leve l t h e  L i n n  
Basik w o u l d  a l s o  m a k e  a sat isfactory m at c h ,  w i t h  
perhaps t h e  GH220 fa l l i ng somewhere i n  between.  
A reco m m endat i o n  is  dese rved by t h e  newco m e r, 
t h o u g h  w i t h  t h e  p r ov i s i o n  t h at o u r  rev i e w  s a m p l e  
w a s  t o o  ear ly  to be g u a r a n t e e d  represe n t a t i v e  o f  
prod u c t i o n .  

G E N E R A L  DATA M ot o r  U n i t  
T y p e .  s u b c h a s s i s  
P l a t t e r  d a m p i n g  g o o d  
F i n i s h  a n d  e n g i n e e r i n g . . g o o d  

T y p e  of m a i n s  lead/ c o n n ec t i n g  lea d s .  3 c o re/-
Speed o p t i o n s . m a n u a l  c h a n g e  3 3 /4 5 r p m  
Wow a n d  f l u t t e r  ( D I N  pea k w t d  s i g m a  2 ) .  0 0 6 %  
W o w  a n d  f lut te r (  L I N  peak wtd O 2-6 H z/6-300 Hz)  0. 1 1 '·o/<0.05% 
Abs o l u t e  s p e e d  e r r o r  +0 . 2 %  
S p e e d  d r ift  1 h o u r/ l oa d  v a r i a t i o n  -0 2 %  
Start  u p  t i m e  t o  a u d i b l e  s t a b i l i s a t i o n  4 . 5 s e c s  
R u m b l e: D I N  B w t d  L/ R a v  ( s e e  s p e c t r u m )  7 6 /7 8 d 8  
E a s e  o f  u s e  f a i r l y  g o o d  
Ty p i c c:i l  a c o u s t i c  brea k t h r o u g h  a n d  reso n a n c e s . v e ry g o o d  
S u bi e c t i v e  s o u n d  q u a l i ty  of c o m p l e t e  syst e m .  g o o d  + 
H u m  l e v e l / a c o u s t i c  f e e d b a c k  v e ry g o o d / v e ry g o o d  
V i b r a t i o n  s e n s i t iv i t y/ s h o c k  r e s i s t a n c e  . v e ry g o o d / f a i r l y  g o o d  
E st i m a t e d  t y p i c a l  p u rc h a s e  p r i c e. £: 1 3 5 

Disc imp u lse tra n s mission, s tandard X 1 .  

R u m b le (0-5 0 0 Hz fin): abo ve, electrical only; 
belo w, to tal. 

Breakthrough (0-5 0 0 Hz fin) : abo ve, acoustic; 
belo w, vibra tion. 



is of m o s t  c o n c e r n  to y o u . Rarely  i s  i t  a l so 

t h e  co n ce r n  o f  the  h i-fi deal e r .  Y e t ,  

H a m p s h ire A u dio i s  o ne o f  t h ose rare 

I n de p e nd e n t  H i - F i  S pe c i al i s t s  who p u t 
q uali ty a n d  v a l u e  fir s t  and fo re m os t .  
V o l u m e s  abou nd o n  t h e  wh y s  a n d  w h e r e 

fo res o f  t h i s  a nd t h a t  . . . b lack i s  p r oved t o  
b e w h i t(' , a n d  wh i t e  b l a c k  . . .  b u t y o u  s t i ll 
h a ve to m a k e  a c h o i c e .  B u y ing h i-fi  s h o u l d  
n o t  b e  l i k e  be t t i ng o n  a ho r s e ,  w h e th e r  y ou 
s t u d y  fo rm in de ta il or j u st u se a p i n . O n  
average t he pu n te r  d o e s  n o t  w i n  because t h e  

o d d s  are s t a c k e d  aga i n s t  h i m . T e s t  re p o r ts
never  sh ow varia b il i t y  be tween d i ffe re n t  
sa m p l e s  n o r g e n e ra l  re l i ab i l i ty - goo d o r  

• • 

b ad - b u t  these fac t s  a go o d  dealer  learn s  
fr o m  e x per ienc e .  I n  a n y  eve n t  y o u r  req u ire
m e n t  m igh t b e  best me t b y  a m o d e l  n o t  
i n c l u d ed i n  t e s t  repor t s .  T h e  risk i s  j u s t  n o t 
wo r t h  i t ,  so appro ach H a m p sh ire A u d io if  
you h ave not already bee n reco m me nded 
t o  come to us.  In fac t ,  reco m me nd a ti o n  we 
c o n s id e r  t o  be ou r m o s t  e ffe c tive for m  of 

a d ve r t is ing ( sor ry H i- f  i C h o i ce and o t h e r  
m agaz i n e s) . R e co m m e n d at io n s  fro m  t h o se 
p e rso n s  who re al ly  a p p recia te the jo y s  o f  
m u sic a re valued great ly  fo r e nj o y m e n t  i s  
th e  fina l r e s u l t  o f  o u r  e nd e av o u r s .  Th i s  we 
arc c o m m i tted t o .  H i-F i eq u i p m e n t  i s  o u r  
o nl y  special i ty a nd w e  st oc k  n o t h ing e l se .

C o m e  a n d  t r y  u s  . . .  

. . at Hampshire Audio Ltd
8 & 1 2  H U R S L E Y  R OA D, C H A N D L E R ' S  F O R D, H A N TS .  T E L :  (0421 5 )  2827 & 65232 

• 

Your best buy . 
We stoc k S E L E CTED items from : 

• • 

AD C ,  Aiwa , AK G ,  AR , A & R, Ariston , 
Aud ioref,  Au dio Technica,  B &W , 
Beyer , Celef, Celestion , Chartwell , 
Crimson , Decc a, Denon ,  Diesis , 
Du al ,  Dumpa, E AR ,  Electro,  
Elite , Entre , Gale , GlanzJ Grac e ,
Grado , Hadcoc k ,  Harbetn , Hey
brook ,  JPW , K E F ,  Lente k ,  
Linn Isobarik, Linn Sonde k ,  
Maxell , Meridian , M F S L ,  Michell , 
Mission , Monitor Au dio , M onster ,  
Nagaoka , Nakamichi , Nightingale , 
Op tonica ,  Ortofon, Q ED ,  Quad, 
Radfor d ,  R AM ,  R CL, Reference , 
Revox , R ogers , Sansu i ,  Satin , 
Sennheiser, Spendor, Stanton , 
Stax,  STD , Su gden ,  Supex , 
Swallow , Sy rin x ,  System deck, 
Tange nt ,  Technics,  Tri o ,  T S R ,  
Yamaha and others . 
ACTI V E  SYSTEM S B Y  
M E R IDIAN,,_ SW ALLOW AND
CR IM SON uN D EM ON 
STR ATIO N 

• O P E N  T H U R S D A Y S  U NT I L  8 p m

. OV ER-TH E-COU NTER A ND 
P E R SO N A L  EXPORT 

. A L L  E Q U I P M ENT C H ECK ED B E F O R E  SA LE
NO S E A L E D  BOXES S U P P L I ED 

e o u R  OWN TWO-Y E A R  L A B O U R
A N D  P A R T S  G U A R A NT E E  

. EXT E N S I V E  F R EE PA R K I NG 

. ACC E S S  A ND B A R C L A Y C A R D

ACC E PT E D  B Y  T E L EPHO NE 

. SPECI A L  D I SCS STOCK E D

• C O M P  A R A  TOR D E M O N ST R A T I O N S
I N  T H R E E S T U D I O S

All  enquiries  with S A E  

T o  W 1nchester 

N ew b u r y  

A nd over 

Basingst o k e  

T o  

So u t ha m p t o n  

Bou r rte" m o u t h  

F a reham 

� o r t sm o u t h  

• .at HampshireAudio Ltd
8 & 1 2  H U R S L E Y  R OA D ,  C H A N D L E R ' S  F O R D, H A N TS.  T E L :  ( 0421 5 )  2827 & 65232 
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Of course those who do 
understand the difference 
a high quality turntable 
can make to a system, 
will more than appreciate 
the RDllS. 

One person who does 
is Geoff Giles of Practical 
Hi-Fi, who wrote in his 
review "This turntable 
combination scores very 
high marks and is another 
worthy of joining the few" 

So look into an Ariston 
dealer and ask for an AB 
comparison test, then 
you'll find out for your
self the difference. 

Though one thing you 
certainly won't find on 
the RDllS are any super
fluous controls .Just a 
superbly balanced hand 
built unit that combines 
simplicity of design with 
optimum performance. 

If you'd like to know 
the full story on the 
RD11S, send for our colour 
leaflet, which tells you why 
it is a superior turntable. 

«} 
ARISTON RD 115 

sheer perfection 
Ariston Acoustics Limited, 
Society Street, Maybole, 
Ayrshire. Scotland. 
KA19 7BH. Tel: 0655 82424. 

S hown a bove : Ar i ston RD l l S Turnta b le .  The Ari ston Mat. U l t racraft Tone Arm. P l i nth is f i n i shed in Tea k, Wa l n ut or Black.  
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Where to buy ADC 
You've heard how good our cartridges are. Now listen for yourself at any of the ADC specialist 

dealers listed below All have been carefully selected for their helpful, knowledgeable approach to the 
business of choosing hi-fi.They have the facilities for you to make useful comparisons between the 
cartridges of various manufacturers and are able to offer invaluable advice on compatability 

LASKYS - al l  branches
R.S.C. - all branches
AVON 
Bat h :  Pau l G reen H t-f i .  Tel 316197 
Bristol : Radford H i-f i .  Tel :  422709 
BEDFORDSHIRE 
Dunstable:  Target Electr ical .  Tel :  67750 
Kempsto n :  Bedford Audio. Tel :  854133 
Luto n :  B & B H i-f i .  Tel :  2 7 7 58 
Luton : Tech nosou nd. Tel :  30919 
BERKSHIRE 
Maidenhea d :  D. Coles & Son. Tel :  26755 
Newbury:  B & B Ht-ft .  Tel :  32474 
Reading:  B & B H i-f i .  Te l :  583730 

�f�!s�/���f�;tHr�i
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BUCKINGHAMSHIRE 
Aylesbu ry :  C h i ltern H i-f i .  Tel :  31020 
H tgh Wycom be: B & B H t-fL Tel :  35910 
H igh Wyco m be :  Hughes H 1-f t .  Tel :  30138 
M ilton Keynes: Tech nosou nd. Tel :  604949 
CAMBRIDGESHIRE 
Cambridge: Campkins Aud io. Tel :  312240 
Cambridge : Ren bro Audio.  Tel 51234 
Cam bridge: Steve Boxsh a l l  Aud io. Tel :  68305 
Chesterto n :  S peechley & Co. Tel :  3586 1 1  
Peterborou g h :  H i-f t  Consultan.ts .. Tel :  5 1007 
Peterborou g h :  Soundsense H 1-h .  Tel :  4 1 7 5 5  
St Ives.  St I v e s  T V  Centre Tel :  66380 
CHESHIRE 
B irkenhea d :  Studio E l ect rics. Te l :  05 1-64 7 5 382 
Chester : Newdawn H i-f i .  Te l :  24179 
N orthwich Nordis.  Tel :  3691 
Wal lasey: Armstrong S m it h .  Te l :  05 1-639 9257 
Warr i ngton Cobalt H t-f t .  Tel :  36215 
W i l mslow: H i-f t  Centre. Te l :  24766 
W i l mslow : Swifts. Tel :  262 1 3  
CLEVELAND 
B i l l i ngha m :  G i lson Aud io. Te l :  557420 
Bishop Auckla n d :  McKenna & Brow n .  Tel :  2266 
Da r l i n gton : G i lson Audio. Tel :  61922 
Dar l i ngton :  McKenna & Brow n .  Tel :  65590 
M i d d lesbrough : G i lson Audio. Tel :  248793 · 
Midd lesbrough:  McKenna & Brow n .  Tel :  248345 
Red ca r :  McKenna & Brow n .  Te l :  483829 
Stockt o n :  Bond & Mason. Tel :  67 582 
Stockton :  McKenna & Brow n .  Tel :  69995 
CUMBRIA 
Barrow :  Barrow H i-f i .  Tel :  20473 
Barrow :  Searle Aud io. Tel :  21233 
Car l is le :  G . D .  & M. Dungl i nson. Te l :  249 18 
U lversto n :  Sound System A u d io. Tel :  53596 
DERBYSHIRE 
Derby : Bucklands.  Tel  48425 
DEVON 
Exete r :  Homesou nd.  Tel :  72814 
Exeter : K J B  Elect ronics Tel :  37888 
Newton Abbot: KJB Electron ics. Tel :  60188 
Paignton : U pton E lectronics. Tel :  55 1329 
Plymouth Peter Ru ssel l H 1 - F 1 .  Te l :  6695 1 1  
DORSET 
Bournemout h :  Bush & St Cla ir. Tel 34796 
Bou rnemou t h :  D irect Vis ion .  Te l :  8 7 7 3 7 1  
C h r istc h u rch : H A T V Tel :  742706 
ESSEX 
Barking: Hyperfi .  Te l :  01-591 6962 
Bark i ngs1de:  Aud 1ot ime.  Te l :  01-550 2856 
Chadwel l  Heat h :  Aud iot ime.  Te l :  01- 590 3286 
Chel msford : Rush H 1-fL Tel :  57593 
Cra n h a m :  Cra n h a m  H 1-fL  Te l :  29937 
Epping :  Chew & Osborne. Te l :  74242 
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Leigh on Sea : Soundt rack. Tel :  79150 
Romford :  Rush H 1- f 1 .  Te l :  26840 
Saffron Walden :  Chew & Osborne. Tel :  23728 
Waltham Abbey : Kendor Assoc. Tel :  7 1 5985 
GLOUCESTERSHIRE 
Chelten h a m :  Absolute Sound & Video. Tel :  583960 
Chelte n h a m :  Robbs. Tel :  513195 
Chelten h a m :  Spa V is ion.  Tel :  23439 
Cirencester :TV & H 1-f i  Centre. Tel :  4756 
G loucester :  Robbs.  Tel :  419777 
Strou d :  Robbs.  Tel : -2753 
HAMPSHIRE 
Denmea d :  Denmead Hi -f t  Centre. Tel :  50312 
Fareha m :  Sounds of Fareham. Tel :  233544 
Southa mpto n :  Parkers Aud io. Tel :  45926 
Stubbi ngto n :  W F Watte. Tel :  4335 
HEREFORD &. WORCESTER 
Bromsgrove: Dow n i ng & Dow n i ng. Tel :  72976 
HERTFORDSHIRE 
Barnet :  Portogram. Tel :  01-449 4183 
Hemel Hempstea d ;  H i-f i  Markets. Tel :  40999 
H itch i n :  S pectrum. Tel :  52248 
Letchwo rt h :  S pectrum.  Tel :  79548 
Letchworth :  Spectrum.  Tel :  79571 
Radlett : Radlett Aud io. Tel :  3773 
Watfor d :  Herts H i-f i .  Tel :  40633 
HUMBERSIDE 
Beverley : S i mply H i-f i .  Tel :  882696 
Fr id l ington:  Quay TV Tel :  72870 
Grimsby: Gr imsby H i-f i  Centre. Tel :  43539 
Gri msby :  G.E. Manders. Tel :  51391 
H u l l :  S imply H i-f i .  Tel :  29240 
Scunthorpe: Les Wright Tel :  67738 
KENT 
Becken h a m :  H i-f i  Connect ions. Tel :  01-658 3450 
Beckenh a m :  S . M . Electronics. Tel :  01-650 4701 
Bromley: Sound Systems. Tel :  01-460 4000 g����;&��� l&��e��.;'�o�j'.f; i:/ g�3'tt1 2260 

Erit h :  Hy-tek Electronics. Tel :  39402 
Margate: The Longplaver. Tel: 29"477 

Sevenoaks: Sevenoaks H i-f i .  Te l :  59555 
Ton bridge: Standens.  Tel :  353540 
LANCASH I R E  
Blackpoo l :  F Benfe l l .  Tel :  49625 
Blackpoo l :  H .  Wiseman.  Tel :  28416 
Chorley:  Mon itor Sound .  Tel :  71935 
Lyt h a m :  Badgertracks. Tel :  7 29247 
Rochdale Cleartone H i-f i .  Te l :  524652 
Southport : Audio Corner. Tel :  37332 
South port :  South port H i-f i .  Te l :  36901 
LEICESTERSHIRE 
H i nckley: H i n ckley Sound Centre. Tel :  6 1 1541 
Le icester :  Leicester H i-f i .  Te l :  667801 
Leicester :  Mays H 1-fL  Tel :  58662 
LINCOLNSHIRE 
Boston :  Oldr ids .  Te l :  61251 
L i n col n :  Cr it ics Choice .  Tel :  38718 
L i n col n :  L i ncoln H i-f i  Centre .  Te l  20265 
Sta mfor d :  Sta mford H i-f i  Centre. Tel :  2128 
LONDON EAST 
R .  Barden.  E8. Te i :  01-254 881 1  
Cavendish Sa les. E l .  Te l :  01-247 3453 
D & J E lectronics. ElO. Tel :  01-556 001 7  
G e m .  E l l .  Tel 01-556 0223 
K 1 m ber leys H 1-f 1 .  E12. fol: 01-478 1 1 7 5  
Parkwest E lectronics. E 8 .  Te l :  01-249 48 1 4  
LONDON NORTH 
Amber Aud io. Nl4. Tel' Ol-886 3094 
Ana log A u d io. N l 2 .  Tel :  0 1-445 3267 
Andys E l ect ronics. NlO .  Te l :  01-883 8969 
At lant ic E lectr ics. N I .  Te l :  0 1-607 6 3 7 1  
Bartletts H 1- f i  Centre. N 7  Te l :  0 1 - 6 0 7  2296 
C a n n o n b u ry Rad io. NI. Tel 01-226 9392 
Fotron1x  l n t . .  N l 5 .  Te l :  01-802 4131  
Goodw1ns.  N22.  Tel :  01-888 007 7  
G r a h a m s .  N I .  Te l :  0 1 - 8 3 7  44 12 
Mart ins H 1- f i  Centre. N l 6 .  Tel  01-254 5053 
Mason Rad io. N4. Tel :  01-272 1231 
W Redfern. Nl9. Te l :  Ol-272 2 183 
LONDON NORTH WEST 
Atlant ic E l ect rics. NWlO.  Tel :  01-451 0302 
Parkview Electronics. NW5 ( 2  stores) .  

Te l :  01-267 7223 a n d  0 1-485 8709 
S igna l  Processing Systems. NW4 

Tel :  01-202 5 5 5 1  
Studio 99. N W 6 .  Te l :  01- 328 6666 
TV & H t-f i  Stud io. NW2. Te l :  01-450 3508 
LONDON SOUTH EAST 
B i l ly Vee. S E J 3 .  Te l :  0 1 - 3 1 8  5 7 5 5  
L P Stereo. S E9. Te l :  01-859 0 1 1 5  
LON DON SOUTH WEST 
ACV. SWl6.  Tel :  01 - 769 3763 
Chelsea H t- f t .  SW3. Tel :  01 -351  0200 
H 1 -f 1  & Components. S W l l .  Te l :  01-223 1 1 10 
J u piter A u d io Centre. S W l 7. Tel 01-767 2810 
M .  O 'Br ien .  SWl9.  Te l :  0 1-946 1528 
Sounds & V ideo Centre. SWl2. Te l :  01-673 3398 
South London H 1-f t  Centre. SW2. Tel :  01-674 2033 
South London H 1- f 1  Centre. SW9. Tel :  0 1 - 7 3 7  0192 
LONDON WEST 
Azat ( London) .  W I .  Te l :  O l - 580 4632 
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7383 and 01-637 0371/ 1908/89 l l  
L ion Hou se. W l  Tel :  01- 580 7 383 
Mason Rad io. W l 2  Tel :  01 -743 3698 
M u s 1craft .  W2 Te l :  01-402 9729 
N a ndos. W2.  Tel :  Ol-723 6809 
R EW. WI. Tel :  01-637 2624 
Sona E l ect ron ics. W I ! .  Te l :  01-229 64 1 1  
Sonic S o u n d  Aud io. W I .  Tel 01-637 1909 
Te leson1c.  W l .  Tel :  01 -636 8 1 7 7  
GREATER MANCHESTER 
Bolton Cleartone. Te l :  22636 
Hazelgrove : Chestergate Stud ios 

Tel 061-483 9828 
M a nchester :  Central  Rad io. Te l :  061-834 &700 
Stockport Bespoke A u d io Tel 061-456 8 5 1 5  
Stockport : F a i r bothams.  T e l  06 1-480 4872 
U rmsto n :  L loyd- Paton Tel :  061-747 9722 
U r msto n :  S h a n non Rad io. Te l :  061-748 2339 
Wiga n :  Wigan H t- f t .  Te l :  37977 
MERSEYSIDE 
Crosby :  PA Aud io. Te l :  051-924 7287 
L iverpool Beaver Rad io. Te l :  051-709 9898 
L iverpool W. Brady. Tel :  051-773 6859 
L iverpool C B S .  Tel :  051 -709 0388 
M I DDLESEX 
Eastcote:  Eastcote H 1-f i .  Tel  01-868 2946 
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Greenford : Bevans Rad io. Tel :  01-578 9699 
R u 1 s l t p  Manor :  T A S .  Tel :  32217 
Wembley :  Wembley H 1- f 1 .  Te l  01-903 9506 
NORFOLK 
Gt. Yar mouth :  Mart i n s  E l ectronic Centre 

Tel :  55044 
K i ngs Lyn n :  Mart ins Electronic Centre. 

Tel :  61683 
Norw i c h :  Mart i n s  Electronic Centre. Tel :  27010 
Norw i c h :  S peechley & Co. Tel :  60801 
NORTHAMPTONSHIRE 
Kettering:  Kettering H i-f i  Centre.  Tel :  5 1 5266 
Northampton : Listen I n n .  Tel :  37871 
Nort h a m pton : Richard Reeves H i-f t .  Tel :  33578 
Rushden:  Rushden H i-f i  Centre.  Tel :  2342 
NOTTINGHAMSHIRE 
Eastwood : Peter E l l is  Aud io. Tel :  (07737) 2280 
Mansfiel d :  Baski l ls .  Tel :  641537 
Mansfie l d :  Forum H i-f i  Centre. Tel :  23716 
M ansfie l d :  Syd Booth .  Tel :  26315 
N ewa r k :  Peter El l is  Aud io. Tel :  4571 
Nott i ngham:  Nick Dakin H i-f i .  Tel :  783862 
Nott!fe�

:
h:frdo��tt ingham H i-f i  Centre. 

N ott i ngha m :  Su perf i .  Tel :  412137 
S h e rwood : Forum Hi -F t .  Tel :  622150 
OXFORDSHIRE 
Head i ngton : Absolute Sou nd & Video. Tel :  65961 
Oxford : Westwood & Mason. Tel :  47783 
S u m mertow n :  Horns.  Tel :  51 1241 
S u m mertow n :  R iocraft. Tel :  53072 
W a l l i ngford : Astleys. Tel :  39305 
W it ney : Witney Aud io. Tel :  2414 
SOMERSET 
Tau nton :  H omesou n d .  Tel :  7 3 3 2 1  
Yeov i l :  Yeov i l  A u d io. Te l :  25430 
STAFFORD S H I R E  
H a n ley : Bowen H i-f i  Centre. Tel :  25 194 
L ichf ie ld :  RTTS H t-f i .  Te l :  22877 
N ewcast le :  Clement Wain.  Tel :  613119 
SUFFOLK 
B u ry St E d m u n d s :  B G  Audio & T V  Tel :  5227 
H essett : Anglia A u d io. Tel :  (0359) 70212 
I psw i c h :  Eastern Aud io. Tel :  2 1 7 2 1 7  
Lowestoft : J o h n  Wel ls  Photo & A u d io. Tel :  3742 
S u d b u ry :  System Sound.  Tel :  7 2 348 
SURREY 
C roydon S p a l d i n g  E l ectrica l .  Te l :  0 1-654 1231 
G u i ldfor d :  P J  Eq u i pment.  Tel :  504801 
G u i ldford U n i let H i- f i .  Tel :  7 1 534 
Weybridge: Cosmic. Te l :  54522 
Woking: Aerco Records. Te l :  4926 
SUSSEX 
Bex h i l l  on Sea :  Radiov1s ion .  Tel :  2 19443 
B r ighto n ;  Jeffr ies H i-f i .  Te l :  609431 
Eastbou r n e :  Jettries H i-f i .  Te l :  31336 
Lewes : Lewes Hi-Fi .  Te l :  78133 
St.  Leonards on Sea : B & K H i·f i .  Tel :  439150 
Wort h i ng Phase 3 H i-f i .  Tel  206820 
TYNE & WEAR 
Gateshea d :  L i ntone Audio Tel :  7 74167 
Newcast l e :  H 1-f i  Opport u n it ies. Te l :  27791  
N ewcast le J G W 1 ndows Te l  21356 
S u nder la n d :  Saxons .  Te l :  5 7 5 7 8  
WARW ICKS H I RE 
Lea m 1 ngton S p a :  CTS Aud io. Tel :  29265 
N u neato n :  B R G  H 1- f i .  Te l :  61825 
Warwick: J CV H 1- f t .  Te l :  43796 
WEST M I DLANDS 
B i r m i ngha m :  N . H .  F ie ld  H 1- f 1 .  Te l ·  021-622 2323 
B i r m i ngha m :  Five Ways H 1- f 1 .  Te l :  021-455 0667 
B i r m i ngha m ·  For u m  H i-f i .  Te l :  021-707 3640 . 
B i r m i ngha m :  G r i tt i n  Rad io. Tel :  021-692 1359 
B i r m i ngha m ·  Hernton E l ect ronics.  Tel :  021-643 0972 
B i r m i ngha m :  Perfect E l ectro n i cs. Te l :  021-327 1497 
Coventry:  For u m  H 1-f i  Centre. Tel :  21218 
Coventry R S C  Ltd.  Tel :  25983 
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S u tton Coldf ie l d :  Pu resou n d  I I .  Te l :  021-355 1838 
W a l s a l l  Ray Char les A u d io. Te l :  612382 
Wed nesbury Woods TV & H 1-f i .  Te l :  021-556 0473 
Wolver h a m pton:  M i d l a n d  H i-f i  Studio .  Tel :  7 7 1 7 74 
Wolver h a m pto n :  M i l lwards.  Tel :  23980 
Wolver h a m pton : Sounds.  Tel :  2 1 126 
Wolve r h a m pton Woods T V  & H t-f t .  Te l :  7 7 2901 
WILTS H I R E  
Swindon : Absolute S o u n d  & Video. Tel :  38222 
Swindon TV & H 1-f 1  Centre. Tel :  28383 
YORKS H I RE 
Barns ley :  Barns ley H 1- f i .  Te l :  5 549 
Bradford : Emcks. Tel 3 1 648 
Bradford RAM Computer Services. Tel :  39 1 1 66 
Cast leford : Er ic  W i l ey. Te l :  5 53066 
Doncaster: Quadraphen ia .  Tel :  2 1 2 1 5  
H a l ifax:  Tape Recorder Centre. Tel :  66832 
H a rrogat e :  Yorksh ire  H i-f i  & V ideo. 
H u d dersfield :  H u d dersfield H i-f i .  Te l ·  44668 
Leeds Audio Projects Tel :  789 1 1 5  
Leeds Goff-Jackson. Tel :  7 8 1 5 1 3  
L e e d s :  S u oerfi Tel :  44907 5  
S heff i e l d :  A u d i o  Centre. Te l :  7 37893 
S heff t e l d :  M icron A u d io. Tel :  360295 
S h effte l d :  Quadraphen 1a .  Tel :  7 7824 
S h eff i e l d :  S heff ie ld  Sou n d  Centre. Tel :  23365 
S heff i e l d :  Te l e m 3 i ntenance. Tel :  344468 
York M u lt isound Hi-f i .  Te l :  5 1 7 1 2  
Y o r k  J .  S a v i l le.  Tel :  2 5 7 5 5  
York :  V ickers H i-f i .  Te l :  29659 
CHANNEL ISLANDS 
Jersey :  Sound Engineer i ng. Te l ·  2 1 7 3 5  
NORTHE R N  I R E LAND 
Belfast :  Audio T i m es.  Tel :  29907 
Colera ine :  Best H t-f i .  Te l :  52843 
SCOTLAN D  
Aberdee n :  H o l b u r n  H i-f i .  Tel :  2 5 7 1 3  
Aberdee n :  Telemach Audio V i s u a l .  Tel :  288 1 7  
Ayr :  Venne l  A u d i o .  Tel :  64124 
E d i n burgh:  Audio Aids ( 2  stores) .  

Tel :  031-226 3979 a n d  031-667 2877 
E d i n bu rgh : H t-f i  Corner. Tel :  031-556 7901 
E d i n b u r g h :  Russ And rews. Tel :  031-557 1672 
E d i n bu r g h :  The Gramophone Shop. 

Tel :  031-225 9535 
G lasgow : J a mes Kerr. Tel :  041-332 0988 
Glasgow : McCormacks M u sic. Tel :  041-332 6644 
G lasgow : The Music  Room. Tel :  041-221 2527 
G lasgow : V ictor Morns.  Tel :  041-221 8958 
K i l marnock: Vennal Aud io. Tel :  34826 
Montrose: Robt. Ritch ie. Tel :  3765 
Aert h :  K.K. Peddie .  Tel :  35611 
WALES 
Cardiff:  Hou Iden H i-f i .  Tel :  4401 1  
Colwy n Bay : Owens H i-I i .  Tel :  30982 
N ewport: H i-f i  Western. Tel :  62790 
Port Talbot:  Electronic H i-f i .  Tel :  882068 
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Dunlo 
SYSTEM DE Audiophile turntable 

To extract maximum information from the disc must be the 
prime requirement for any dedicated audio enthusiast. To 
achieve it with the absolute minimum of audible coloration 
is  the prime function of Systemdek, a highly original yet 
simply styled two-speed transcription unit. Simple too in  
alignment procedures to take pain and trauma out of  initial 
set-up.  A revelation, in fact for all sensitive audiophiles. 

The hi-fi press have started to say such things as . . .  
'an excellent sounding piece of equipment' (Hi-ft Answers) . . . 
' undoubtedly in the top class' (H i-fi Pleasure) . . .  'continues to 
set an enviable standard for its price' (H i-ft Choice) . Audition it 
for yourself at better hi-fi dealers or write for further 
information. 

Dunlop Transcription System Ltd . PO Box 9 ,  Troon, Scotland 
Tel (0 563 )  2 9 7 7 7  



CARTRIDGES 
The h i-f i  cartr idge is a m i racle of m icro
e n g i neer i ng  yet it is t h e  one  com
ponent  i n  t h e  h i- f i  c h a i n  that i s  m ost 
co m m o n ly taken for g ranted. So often  
are  cartr idges i l l- matched e l ectr ica l l y  
o r  mechan ica l ly to  ampl i f iers and  tone
arms, bad ly i nsta l l ed or  j ust n ever 
ma i ntai n ed. I t  i s  even wort h  re m i nd i n g  
reade rs o f  t h i s  i nt rod u ct i o n  t h at a 
sty l u s  is a d isposable item and req u i res 
occas iona l  re p lacem e n t. 

Al l cart r idges work to convert t h e  
phys ica l  ana logue  o f  a m us ica l  event 
( the L P  record) into an e lectrical s ignal  
by fo l l ow i n g  the record g roove wi th  a 
sty lus, and convert i n g  t h i s  m ove m e n t  
t h rou g h  a g e n e rator  assem bly. Car
tr idges are, l i ke dynamos, m otors i n  
reverse; t h ey m ay ope rate b y  m ov i n g  a 
mag n et n ear  a co i l ,  by m ov i ng  a p i ece 
of m ag n et i c  m ater ia l  near a f ixed 
magnet  near a coi l  (wh ich  a m o u nts to 
t h e  same t h i n g) ,  o r  by m ov i n g  a co i l  
n e a r  a magn et. The mechan ism o f  the 
g e n e rator is  used to descr ibe t h e  car
t r idge; i n  o u r  exa m p l e  t h e  f i rst are 
m ag n et ic cartr idges, mov ing  mag net 
and  m ov i n g  i ro n  respect i ve ly, w h i l e  the 
latter  i s  a m ov i n g-co i l .  The  e lectr ical  
p ropert ies  of the d iffe ren t  g e n e rators 
w i l l  d i ffer  and  t h i s  is covered u nder  
Getting the  Best  from your  Cartridge. 

It is i m po rtant  to g et a fee l i ng for t h e  
tru ly s m a l l  w o r l d  i n  w h ich t h e  cart r idge 
operates before you can respect the 
dev ice for t h e  remarkab le  job  i t  does. 
H o l d  you r  hands  tog eth e r  and  m a ke a 
V-shape wi th  you r  wrists touch i ng,  
take th is as a cross sect ion  t h ro u g h  a 
record g roove. The styl us  t hat t racks 
such  a g roove wou ld be a sca le  4ft 
d i a m eter  and 1 Oft h i g h. The cant i l ever 
to w h i c h  the sty lus  is  attached wou l d  
b e  about 9 ft i n  d i a m eter  and  some 
1 50 ft away wou l d  be t h e  g e n e rator 
mechan ism !  

Des i g n  
Take t h e  mechan ica l  p ropert ies o f  t h e  
cart r idge f i rst. O bv ious ly  t h e  cant i l ever 
needs to be h i nged and suspended to 
a l low it  to t race the m o d u lat ions  of t h e  
record g roove. Th is makes it a comp l iant 
system, say l i ke a spring; the i nteract ion 
of t h e  mass of t h e  cart r idge o n  the 
other s ide of the canti lever suspension, 
co u p led with  the  m ass of the  a rm 
wh ich the  cart r idge ' sees', creates a 
'spr i ng' wh ich  reso n ates at a specif ic 
freq u ency. Th is is  t h e  fundam enta l  
arm/cartridge resonance and is requ i red 
to be down below the m us ic  bass 
s igna ls  o n  a record, say 20 H z, but  
above the f req u ency of warps i n  the 
vi nyl ,  say about  3 to 6 H z, so that 
ne i ther  of these can ' excite' t h e  syste m  
into resonance. Des i g n e rs often g o  for 
a 1 2  H z  resonance o r  ihereabouts. 
Th is  is d ef i n ed by t h e  m ass of t h e  
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cart r idge a n d  the  co m p liance of the  
ca nt i l ever suspens ion  for a g iven arm 
mass. We h ave prod uced a g raph that  
le ts  you work  out  what arms and  car
tr idges work we l l  toget her  from t h i s  
poi nt  o f  v iew. 

The rig i d ity of t h e  suspens ion  a lso 
affects t h e  ab i lity of a cartridge  to t rack 
smal l  h igh f req uency s igna ls  in  the 
record; a lso t h e  l ower the  m ass of the 
movi ng parts the  easi er  th is job is. The 
catch here i s  that t h e  s m a l l e r  the  parts, 
the  m o re costly t h ey are to prod uce; 
but th is g ives one i n d icat ion  of why 
some cartr idges cost more than others. 

The stereo s igna l  is p roduced by two 
g e n e rator asse m b l i es; th ese lie i n  the  
p lane of  t h e  two wa l ls o f  t h e  stereo 
record g roove, and are a lways at r ight  
ang les to each ot her. The ab i l ity of a 
cartr idge to keep the  s igna l  co m i ng 
from t h e  l eft wa l l  separate f ro m  the 
s ig n a l  f ro m  t h e  r ight  wa l l  at a l l  f re
q u e nc ies is known as its stereo separa
t ion .  Th is  is j u st one  of the  m easu re
me nts made i n  o u r  tests. The accu racy 
with wh ich a cartr idge is b u i lt and  
a l ig ned by  t h e  man ufact u rer  affects 
the separat ion  f ig u re. But j ust as im
portant  is  that it is mou nted in the 
tonearm squ are to the  record to h e l p  i t  
do its stereo scan n i ng to the best of its 
abi l ity. 

A f lat freq u ency res ponse ( o r  at l east 
one wi th  g e nt le  t re nds) is a pr ime 
req u i re m e n t  for a hi-f i  cart r idge. The 
good ness of a cart ridge's  freq ue ncy 
response is  a m easu re of the best 
co m pro m ise betwe e n  t h e  vario u s  
mechan ica l  and  e lectr ical  d e s i g n  con
s iderat ions. 

The styl u s  
T h e  area o f  m ost rapid deve lopment in 
cartr idge des ign ove r rece nt years has 
been i n  styl us profi le. The basic prob lem 
here is that t h e  cutte r used to create 
the record g roove is  rather  l i ke a chise l; 
trac ing  t h i s  ch ise l-cut  g roove with any
t h i n g  other  than  another  chisel m ust 
cause there to be l ost i nformat ion .  
Obvious ly you can't use a chisel-shaped 
rep lay sty lus  as records are desig ned 
to be p layed more than  once - but  you 
can get near to these cond i t ions  wi th
out  jeopard i s i n g  you r  vi nyl t reasu res! 

A true spherical  tip has t h e  one  big 
adva ntage of be ing  less than  hyper
cr i t ica l  about how it' s  set u p  i n  the  f i rst 
p lace but i ts big ro u nded conto u rs w i l l  
m i ss out  and  skip over s o m e  hig h 
freq u ency i nformation. So des ig n e rs 
prod uced what was ca l led an e l l i pt ica l  
sty l u s  ( m ore correct ly known as a b i 
rad ia l  t ip) .  Here the rad ius  that contacts 
the g roove wa l l  is red uced to enab le  
h ig he r  freq u e n cies to be scan ned. But  
because t h e  area  where t h e  t i p  co n
tacts the wa l l  has decreased, the  t rack-

ing  we igh t  has to be red uced too; t h is 
set off a d ownward sp i ra l  of ever l ower  
t rack ing  we ig hts and  ever  h ig h e r  com
p l iances. 

The g l i m mer ings  of a so l u t i o n  came 
f rom a n  u n l i ke ly  sou rce - C D4 q uad ro
phony. The S h i bata prof i l e  sty l us  had 
been specif ica l ly  desig n ed to read off 
the su perso n i c  ' q uad' i nformat ion f re
q u e n cies f ro m  a CD4 d isc a n d  so had a 
m u ch red uced m i n o r  rad i u s  b u t  a m uc h  
l o n g e r  contact area down t h e  g roove 
wa l l  to avo i d  the t rac k i n g  we i g h t  
prob lems. T h e  catch was that t h e  sty lus  
t i p  cou ld d rag i n  the  d i rt at  t h e  bottom 
of  t h e  g roove or  even bottom out there
and  red u c e  f i de lity because of i n
creased no ise. 

Deve lopments were soon made,  a n d  
more and  m o re specia l ised g ri nds be
ca m e  ava i lab le, wh ich  reta i n ed t h e  
long  t h i n  contact a rea but  swept t h e  t i p  
u p  away from the g roove bottom. These 
' l i ne contact' t i ps are n owadays used 
on near ly a l l  of the  top des i g n s  and go
u nder  a vari ety of n a m es Alip tic (ADC) ,  
Fine Line ( O rtofo n) , Vita l ( S u pex) , 
Hyperelip tic ( S h u re) . The  l atest of 
these g ri n ds is t h e  van den Hui prof i l e  
as  used  o n  t h e  Go ld r i ng  G900IGC 
cart ridge. 

E l ectr ic ity 
Al l  a m p l if i e r  d isc i n puts have part icu lar  
characteristics i n  the load they present 
to the cart r idge - rem e m ber  the car
t r idge acts l i ke a dynamo and  h as to 
d rive t h e  i n put  l oad. Th is  load com
prises a va l u e  of res ista nce, n o m i n a l ly 
47 ko h m, p l u s  some capacitance. The  
leads betwe e n  t h e  cart r idges and 
amp l i f ier  t h e m se lves add sume capa
citance. The typical mag n etic cartr idge 
has n ot o n ly a source res istance but  an 
i n d u ctance bro u g ht about  by the  g re at 
lengths  of t h i n  w i re co i led u p  i n  t h e  
g e n e rator wh ich  act like chokes. Pu t  
a l l  th is together and  you get  an electrical 
reso nance rat her  l i ke the mechan ica l  
resonance described earl ie r. Th is  e lec
tr ical  resonance is fou n d  i n  t h e  h i g h  
freq u e ncy reg ion ,  that part o f  t h e  
spect r u m  where a sty lus/vi nyl- s p ri n g  
mechan ical  reso nance a l s o  occu rs, 
rat h e r  than  t h e  ve ry low f req u e ncy 
mass/co m p l iance resonance. 

Des ig n e rs can use t h e  e l ectr ica l  
reso n ance of the  cart ridge/ i n put  i n t e r
face e i ther  to m i n i m ise the  mechan ica l  
HF resonance or  to extend t h e  f lat 
response by counteract ing suspens ion  
damping .  Wh i l e  th is  was nearly a lways 
the  case in t h e  past, these resonant  
i nteract ions  can n ow be des ig n e d  to 
occ u r  in  t h e  cart ri dge's su person i c  
ran g e  - but  as usua l  t h i s  costs. 

But t h i s  l eaves us with t h e  p ro b l e m  
that some cartr idges are l oad sen s i t ive 
and wi l l  change the i r  freq u ency re-



sponse when faced with certa i n  e l ec
tr ica l  l oads at the  d isc i n put .  Ot h e rs 
are i m perv ious to load i ng. A rou g h  
average opti m u m  i s  an i n p u t  im pedance 
of about 47 ko h m s  with capac itance of 
about 1 50 p F  to 250 p F. Any cart r idge 
ment ioned as req u i r i ng  d iffe re nt load
i ng  from t h is i n  the  tests m ay we l l  
benefit  from ' p hono eq ua l i sers' , w h i c h  
c a n  b e  used to c h a n g e  the  d isc i n put  
load i n g  to ac h i eve a f latter  res ponse. 

Movi ng-coi l cartr idges have very low 
i n d uctances and  so tend not to suffer  
f rom these load ing problems. The catch 
with th i s  k i nd  of ca rt r idge is that t h ey 
prod uce a lower voltage output  than  
magnetic types, and often req u i re step
up devices. The movi ng-co i l  cart r idge 
is a n  i n he rent ly  f lat dev ice  and  can  
th row out  superson ic  s igna ls  far above 
the s igna ls  g e n e rated by a mag n et ic; 
th i s  may mean that some pre- a m ps a re 
i n  jeo pardy of ru n n i n g  out  of head room 
because they are hav ing  to hand le  
t h ese s igna ls  as we l l  as a u d i o  
freq u e nc ies. 

Step-up or ga in can either be ach ieved 
e lect ro n ical ly  with a h ead- a m p  or pre
p re- a m p  o r  t h ro u g h a transfo rmer  
( though the  latter has problems hand l ing  
frequency extremes) . M is- matched in put 
i m pedance with mov ing-co i ls  seems 
only to affect the  output  leve l rat her  
t h a n  t h e  q u a l i ty o r  t h e  f req u e ncy 
response, but th i s  is a broad genera l i
sat ion  a n d  source of end less h o u rs of 
d iscuss ion  amongst aud ioph i l es. 

What to c h oose 
The s i m p lest advice to g ive here is on 
what n ot to ch oose! Check the mech
an ical  compat i b i l i ty of you r  arm and 
the cartr i dge you i n tend  to buy. M assy 
arms can't  cope with  h i g h  comp l iance 
ca rtr idges on eve n s l i g ht ly warped 
records. The mechan ical  behavi o u r  of 
a cart r idge is  affected by the amount  of 
in terna l  se l f-damp i ng; note from o u r  
tests w h i c h  cartr idges need add it iona l  
dam p ing  at  the  arm p ivot. I f  yo u can't  
damp you r  arm don't  choose a car
tr idge that needs arm dampi ng.  

Lower comp l iance des igns, wh ich  
tend to be synonymous with movi ng-coi l 
ca rt r idges, do create a lot of ' backchat' 
vi brat ion ,  and  rea l ly  req u i re a r ig id ,  
h i g h e r  mass arm with  g ood beari ng  
qua l ity to p roduce t h e i r  best. A l ow 
co m p l iance movi ng-co i l  i n  a f l i msy l ow 
mass arm is u n l i ke ly  to perform we l l . 

Wh i le  d iscussing moving-coi ls  it is 
worth  poi n t i ng  out  that t he  cost of a 
su i tab le step- u p  device may need to 
be take n i n to cons iderat ion  from the  
outset, t hough  many  modern ampl if iers 
now i n c l u d e  th ese as part of the  total  
package. 

Gett i n g  the best f ro m  yo u r  Cartridge 
Cartridge a l ignment  becomes easier  to 
understan d  if you stop to th i n k  of the 
prob lems faced by the  ton earm. To 
start with ,  records a re cut  by a cutt i n g  
head that t rave ls  a pat h a long  a rad ius  
o f  the f i n ished d isc. A p ivoted arm can
only move the cartr idge and sty lus 
a long an a rc that approx i m ates to the 
stra ight  l i ne rad ia l  pat h made by the 
cutter. Cart r idge a l i g n ment  is what  
gets that approx i m at ion  as c lose as 
poss i b le. With a correct ly set  u p  a rm 
less than 0 .6  per  cent  d istort ion  (2 nd  
harmon ic) can be g e n e rated ac ross 
the record from r u n- i n  to i n n e r  g roove; 
an erro r of 1 mm or so in adj ustment  
ca n t r ip le  that f i gu re. 

The end resu lt s h o u l d  be m i n i m u m  
d istort ion ac ross t h e  who le  p layi ng 
s u rface of the  record and  th i s  is  n ot 
q u ite the same t h i ng as m i n i m u m  track
ing  error, errors at certai n poi nts be ing  
worse f rom the  d istort ion  po i n t  of  v iew 
than the  same error at another  p lace 
on the  d isc. M athemat ical  t heory can
show that the least d istort ion is created 
ove r the g reatest part of the record 
when the arc of the p ivoted tonearm 
crosses the  i mag i n ary path of the 
cutter at  two points where the  d istor
t ion  w i l l  be ze ro. Most p rot ractors 
show on ly  the  i n n e r  po int  and  don ' t  
offer such  accu racy as a t rue two- po i n t  
prot ractor w i t h  zero d istort ion  poi nts 
at 63.6 and 1 1 9 . S m m  from the centre 
of the reco rd. 

Not o n ly s h o u l d  the  sty lus  touch the  
rad i u s  a t  these two zero poi nts but  i t  
shou ld  be  a l i g n ed sq uare to the  rad i us. 
I f  t h e  cart r i dge  needs twist i n g  to 
ach i eve th i s  so be i t  - the  cart r idge 
shou ld l ie  sq uare to l i nes drawn para l le l  
to and  at r ight  a n g l es to the  rad ius  at  
these po in ts. The heads h e l l  may not 
be para l l e l  at th is po int - i f the  a rm 
des i g n e r  hasn't  g ot the  arm geom etry 
spot on - wh ich  happens more often 
than it shou ld.  

The cart r idge can now be checked 
for sq uare fro m  the front aspect, wh ich  
is  d o n e  most  conve n i e n t l y  with a 
m i rrored su rface, sq uar ing the cartr idge 
and its ref lect ion .  

The ang le at which the  sty l us  m eets 
the d isc (as viewed from the s ide) is 
co rrect ly cal led the Vert ical  Track i ng 
Angle. The d iffer ing depths of  cartr idge 
bod i es means i t  is  d i ffi cu l t  to be ce rtai n 
of gett i ng  th is ang le  r ight  by adj ust i n g  
the a r m  h e i g h t  (o r  pack ing the  car
t r idge) u n t i l  the  arm comes paral le l  to 
the record su rface. Fa r eas ier  to c h eck 
for the  bottom and  top of  the  cart r idge 
be ing  para l l e l  to the  record su rface. 
Use ru led pape r or  g raph pape r beh i n d  
t h e  cartri dge t o  check th is. I f  adj ust
ment  is req u i red l ift or lower the  arm 
p i l la r  if t h is is  poss ib le, if not i nsert 
packing between the arm and cartr idge 
but  check the overhang measu rement  
aga i n  afterwards and  don ' t  jeopard ise 
a good bond between the arm and 
ca rtr idge wi th  f l i msy pack ing  p ieces. 

Track ing we ight  req u i rem ents for 
best t racki ng are covered i n  the i n
d iv idua l  rev iews, but as a ru le  the  best 
t rack ing  is ach i eved toward the u pper  
l i m it of  the  range q u oted by the  manu
fact u re r. Arm bias can be set as per the  
manufact u rer's  i nstruct ions or  w i th  a 
test d isc. If m ist rack ing  o r  breaku p 
sta rts i n  the  left channe l  then  the arm 
is t ry i ng  to swi ng outwards and  the 
sty lus  is  los i ng contact with the  left 
( i n n er) wa l l  of the  record. Th is  means 
that the  arm is ove r-b iased. Red uce 
the  b ias and  check there is no m is
t rack ing at cent re, i n ner  a n d  outer  
port ions of  the test d isc. If r ight  channe l  
breakup is heard, i ncrease the  bias 
u nt i l  the m ist rack ing d isappears com
plete ly ( the bias is r ight) ,  o r  is  h eard 
eq u a l ly i n  bot h channe ls  (the t rack ing  
we ight  can  then  be i ncreased a l i t t le i f  
it is not outs ide  the man ufact u rer's  
range) .  

I t  is  better  to obta i n  secu re t rack ing 
at  a h igher  t rack ing  we ight  than  to use 
a l owe r track ing  weig ht, m istake n ly 
t h i n k i ng that th is may wear records 
less. M istracki ng occurs when the stylus 
ca n n ot fo l l ow the heavi ly modu lated 
record g roove and breaks away from 

the g roove wal l  to ratt le catastroph ica l ly  
down the g roove. M ist rac k ing  does 
mo re damage to records than an  ext ra 
V2 g ram downforce. 

M a i nte n a n ce 
Record c lea n i n g  devices pro l i ferate 
and there are few I wou ld  have fu l l  
co nf ide nce i n  recom m e n d i ng.  The 
re mark ' the  best reco rd c leaner  is  you r  
styl us' i s  too often g reeted with deris ive 
laug hter, but we are back to the prob lem 
of  d i m ens ions. Many reco rd c leaners 
act as though  you were t ry i ng  to get 
the moss out  of a row of g u tters with a 
bunch of te legraph pol es! ( N ot easy! ) 
The styl us  wi l l  remove m icro d ust f rom 
the  g rooves and req u i res per iod ic 
bru s h i n g  to keep it c lean .  L u br icants 
present on  records ( meta l l i c  soaps) 
and vi nyl i tself  can b u i l d  u p  on the  
sty lus  t ip  - the  stiff br ist le  D iscwash e r  
brush and  c lean ing  f l u i d  w i t h  vi nyl  
solvents can be reco m m e n d ed for t h e  
paranoic o r  a u d i o p h i le. Ot h e r  users 
co u l d  make a cheap domest ic a l ter
nat ive with a t r immed cam e l  ha i r brush  
and a l i t t le bott le  of  vod ka. 

Peri od ic e lectr ical  ma i ntenance can 
be recom mended too. O n ce a year o r  
s o  the  p icku p con nect ions  s h o u l d  b e  
p u l led apart a n d  remade to ensu re an  
e l ectr ica l l y  sound contact t h ro u g h  
mechan ical  w ip i ng. Th is  app l ies par
t icu lar ly to l ow output  mov ing-co i l set 
ups. 

Styl u s  l i fe 
By the time you hear it you' re too late! 
M ic roscopic exami nat ion by a n  ex
perienced eye can detect the  f i rst 
s igns of wea r, but th is h e l p  is  hard to 
f i n d . Fo r t h e  hyper-cr i t ica l  l i stener  
us ing a qua l ity e l l i pt ica l  t i p, 400 h o u rs 
wou l d  be the  t i m e  to c h eck  for t i p  wea r. 
L i ne-contact sty l i  seem to keep better. 
Moderate use at the  rate of 6 a lbu ms a 
week suggests a l i fe of 1 8  months. Do 
budget for styl us replace m e nt. 

OTH E R  M O D E LS 
WORTH C O N S I D E R I N G  

T h e  ADC Z LM I m p  (£60) was fou n d  
t o  set a h i g h  stand ard t h o u g h  stereo 
separat ion  cou l d  have been better. This 
model hasn't been i nc l uded in the Best 
Buy Guide as in va l u e  for money terms 
it is overshadowed by the  cheaper 
XL M. Low m ass arms with damp ing  are 
recomme n ded. 

The F i d e l ity Resea rch F R1 I I  (£65 ,  
ste p u p  need ed) can be recommended 
for i ts  f i ne  stereo i magi ng, t rackab i l ity 
and neut ra l  character. Low to med i u m  
mass arms seem best su i ted. The 
ca rt r idge wi l l  be exchanged when a 
new sty lus  is req u i red at a percentage 
of the  new cart r idge pr ice. 

The O rtofo n F F1 S E  I I  has not been 
i n c l u ded as th is  mode l  s h o u l d  soon be 
repl aced on the  market by the  VMS5 
and VMS 1 0  desig ns. 

The Ortofo n M20 F L  S u pe r, t h o u g h  
effect ive ly  re p laced b y  t h e  n ewe r 
VMS30 desig n, is i n c l u ded because i t  
w i l l  st i l l  be ava i lab le  i n  the  sh ops at 
what may be a cons iderab le  savi ng .  
S i m i l ar ly the  S i g n et TK3 E  and M k l l l E  
models  may st i l l  be fo u n d  i n  dea lers 
though  they are no longer i m ported. 
Favou r ite past recom mendat ions l i ke 
the  G rado FTE+1 and the  Ult i m o  
LOX have b e e n  re p laced ( by the  G TE  
and L OX2 m o d e l s  respect ively) a n d  
a r e  t h e refo re n ot i nc l uded. 
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Phone Wi lmslow 5262 1 3  

for a n  expert guide to the 
territories of: 

A&I� (ilD OJ l ! ! IQ ll ® PIONEER"
A I WA H ITACH I  OPTONICA lmJI 

Plus 
AR ISTO N  • AKAi  • B & W • C ELESTION • G RADO • J R  
K E F  • M O N ITOR AUD IO  • NAGAOKA • O RTOFON 

R O G E R S  • TH O R E N S  • TR IO • VI DEOTO N E  

The  Excel lent New CJ -55 TURNTABLE 

Sensible a dvice from expert staff 

3 yea rs g u a ra ntee on H i  Fi  
Service Department on Premises 

Very competitive prices 

1 SWIFT 5 Swan Street, Wilmslow,lOF W/LMSLOW Chesh i re Te l e p h o n e  0625 5262 1 3

Rogers 
BRITISH EE HIGH ·FIDELITY 

A7 5 S E R I E S I l l  A M P L I F I E R

A 1 00 AM P L I F I E R  

STU D I O I L O U DSP E A K E R S 

LS/5A L O U D SP E A K E R S 

£2 56 

£32 1

£322 

£ 1 93 

N OW O N  D E M O N ST R AT I O N  AT : -

� 91 North Street Sudbury Suffolk Tel Sudburyl078731 72348

UiU 
AC C E SS 
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F I N AN C E  

AV A I L A B L E  
V I SA 

A MAJOR BREAKTHROUGH . . . 
We bel i eve so,  thats w h y  we specia l i se i n  

ACTIVE SYSTEMS 
N YT E C H  

AR, L I N N ��R I D I� 
We a l so d e m o n strate q u a l i ty arms  a n d  cartr i d ges a n d  i tems 
from : - M I S S I O N , M O R D A U N T  S H O RT,  SY ST E M D E K ,  

TH O R E N S ,  D U A L ,  A I WA .  
W e  are  a TOPTA P E  dea l e r  a n d  stock a l a rge se l ect i o n  of 

accesso r i e s .  - L I N N  BAS I K  A R M ,  N I R VANA U P G R A D E  
M E R I D I A N  DOU B L E  M O D U L E  
N YT E C H  "BO N N E T "  (cover )  

O u r  e x pe r i e nce a l so conf i rms  the i m portance o f  H O M E 
D E M O N ST R AT I O N S .  W h i i;h we strong ly  recom m e n d . 

Perso n a l  Atte n t i o n  Assu red 

R U N N Y M E D E  H I - F I  
1 72a H I G H  ST R E E T ,  E G H A M ,  SU R R E Y 

Tel : E G H A M  ( 0784) 35036 
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ADC QLM34 Ill ( revised and reprinted)
BSR Limited, Powke Lane, Cradley Heath, Warley, West Midlands B645 QH 
Tel (0384) 65 1 9 1  

This relatively inexpensive • cartridge performed 
well on all tests and was also placed high during 
auditioning. It proved relatively uncritical of load
ing, and 300pf gave the best result with a notably 
flat midrange. The compliance was low at 9cu, 
which is a logical value in view of its price, as it will 
go well with detachable headshell arms on less 
expensive turntables. The larger than usual . 8µ.m 
tracing radius allowed a sensible 2 .2g downforce 
without undue recdrd wear, and this left some 
tracking margin for all but the most demanding of 
passages. 

The excellently flat midrange has already been 
commented on, while the bass rise is due to the low 
mass test arm and would not apply with our 
recommended arm mass.  The premature rolloff at 
l 5kHz or so did not prove subjectively important, 
while up to l OkHz the channel balance and separ
ation were good. Trackability was satisfactory at 
the test downforce, but the 300Hz ' Supertrack' was 
beyond its capabilities. Lateral 300Hz distortion 
was on th� high side although generally speaking all 
other distortions were under good control and the 
sample demonstrated fine HF waveform quality .  
The squarewave showed excellent damping and 
confirmed the frequency response characteristic. 

Ranked as 'good' - in other words above aver
age - the '34  was described as a little dull in the 
extreme treble, lending a richer quality which 
helped to keep surface noise pleasantly low. The 
midrange was classed as quite 'open' with good 
rendition of detail and generally fine stereo image 
placement and depth. Heavy choral passages 
resulted in some muddling and coarsening, but the 
overall results were favoured by the panel .  

This elliptical stylus consisted of a bonded 
diamond on a 280µ.m steel shank, the diamond 
being of good shape and close to specification, 
possessing fine alignment and polish. The cone 
angle was a sensible 50°. 

This design offers generally good performance, 

possessing useful compatibility with medium to 
high mass arms, plus a pleasantly musical and open 
sound with fine stereo - at an extremely reason
able price. 
GENERAL DATA 
Cartridge type and mass . Induced magnel. 5 . 8g 
Estimated dynamic compliance at  JO  Hz . . .  9cu (X 10 -6cm/dyne) 
Specified downforce: range I g to Jg tested at 2 . 2g  
LF resonance in test arm (SME 1 1 1 .  6g me + c art) . . + I  OdB at 1 5  Hz 
Sensitivity at I kHz.  . . l .2mV/cm/sec 
Relative output (OdB = I mV/cm/sec) . + l . 5dB  
Subjective sound quality . . Good 
Recommended loading . 4 7 Kohms plus 200-400pf 
Recommended arm mass and damping . . . 1 5  to 30g, moderate 
Cartridge coil resistance/inductance . . . 8 20ohms, 5 80mH 
Induced hum level . Very good 
Stylus type and spec . . . detach, shank elliptical, 8 X 1 8µm· 
Finish and alignment . . . .  good, good 
Tip geometry . . . . .  8 X 1 5µm 
HF resonance (tip mass/vinyl) . . . . .  indicated at 22kHz 
Frequency response 20Hz-20kHz . . . .  ±5dS-
Frequency response 1 00 Hz-5kHz . .  . ±0.5dB 
Stereo separation, I OOHz, l kHz, I OkHz . 1 8dB, 3 5 dB, 20dB 
Channel difference at ! kHz, l OkHz . 0.7dB, 0 .8dB 
Trackability 300Hz lateral + I 5 dB, + l 8dB ( 'Supertrack' ) . . . . l . 8g, not 

possible at < 2 . 5 g  
Trackability 300Hz vertical + l 2dB. . I .2g  
Distortion 300Hz lateral +9dB . . . .  I .  I %  
Distortion 300Hz vertical +6dB . . . . . . . . . . . . . 3 .4% 
High frequency waveform quality . Good 
Mid band intermodulation ( 1  kHz + 1 . 5kHz) . . . 4.0% 
H.F. intermodulation pulsed ! OkHz. 2 4cm/sec peak . 0 . 2f% 
Pink Noise intermodulation. 1 2kHz, 1 6 kHz. 20kHz . 2 .8%.  5 .6%, 5 .6% 
Typical selling price inc  VAT . . £ 1 2  
Stylus replacement cost inc VAT . . £ 1 0  

• See text 

"'� FM ,. F. 0 

-r= " 

� 

f-' 
� 

-"-�' �. 
\ .� 

'\I 
111 �num--n--li : 

... ::t±lJ 11111 1 1 1 ttlfF.wtfllll l I [� 
Frequency response. re l .  output. and scparalion rd OdB ( I  mv/crn/scc )  
( solid 400pf. dotted I 50pf) 

I kHz squarewave 

ADC VLM Ill imp 
BSR Limited, Powke Lane, Cradley Heath, Warley, West Midlands B64 5 QH 
Tel (0384) 65 1 9 1  

A long established model, the VLM now carries 
the appelation ' improved', which indicates re
visions to the cantilever hinge and the mounting 
brackets. These changes were sufficiently radical 
to warrant a re-examination, but unfortunately we 
found that in some respects the new model was 
inferior to the old. The usefully moderate com
pliance of its predecessor has now been increased 
to 3 5 cu, which restricts its recommended use to 
low mass arms. I can see no logical reason for this 
change, since the trackability was already very 
good and has been little improved with the new 
version. 

In our opinion the stylus quality was also 
inferior. The stone was a Diasa diamond chip 
(brazed onto a sapphire rod), and thus shank 
mounted, with both it and the cantilever inaccu
rately set The surface finish was disappointing and 
the grind was of pseudo-elliptical form, whereby 
the stylus surface actually in groove contact 
remains at the original major radius instead of the 
finer elliptical radius intended. Effectively there
fore this is a spherical stylus, so far as the groove is 
concerned. 

However other test results were to a good 
standard, with the characteristic flat ADC re
sponse using optimum capacitance (250pF seemed 
best loading with this sample), and well maintained 
stereo separation. The essentially clean square
wave performance confirmed the neutral and well
damped nature of this design, while distortions 
were well balanced and under good control, with 
the fine midband trackability indicated by the good 
result on the relevant intermodulation test 

On audition the original ' very good' rating was 
downgraded a stage to ' good' , but this still remains 
a fine result at the price. It was described as 
possessing a good if slightly ' overwide' stereo 
image with promising depth and clarity, while in 
general the sound balance was quite neutral and 
open, with no obvious emphasis or loss. A degree 
of harshness and muddle was noted on high level 

transients - notably percussion - and also on brass 
and violin tone. 

Still worthy of recommendation, unfortunately 
the VLMs quality was marred by unnecessarily 
high compliance as well as its disappointing stylus 
quality and alignment. 
Cartridge type/mass . . induced magnet. 5 . 7 5 g  
Estimated dynamic compliance a t  I O Hz .  3 5 cu ( X  1 Q-6cm/dyne) 
Specified downforce: range 0 .9g  to 1 .5 g .  tested a t  1 . 4g 
LF resonance in test arm ( SM E  1 1 1 . 6g me + cart) . + 1 2dB at 8 . 2 Hz 
Sensitivity at I kHz.  0.9 mV/cm/sec 
Relative output (OdB = l mV/cm/sec) . . . .  - ! dB 
Subjective sound quality . 
Recommended loading . 
Recommended arm mass 
Recommended arm damping 
Cartridge coil resistance/inductance . 
Induced hum level .  . very good 
Stylus type . detachable diasa shank ell iptical. spec 8 X 1 8um 
Finish :ind alignment . just adequate pol ish. fair alignment 
Tip geometry . . . . . . . . . . . . .  pseudo elliptical, effective contact 1 8  X 1 8 um 
HF resonance ( tip mass/vinyl) . . . . . . . . . . .  est at 26kHz 
Frequency response 30 Hz-20kHz . .  ± 1 . 5 dB 
Frequency response 1 00 Hz-5 kHz ±0.5dB 
Stereo separation. I OOHz. I kHz, I Ok Hz . 22dB. 2 8 dB, 28dB 
Channel difference at I kHz, I OkHz . I dB, 0.'7 dB 
Trackability 300Hz lateral ±I 5dB . 0.6g 
Trackability 300Hz vertical ± I 2dB . . 0 .8g  
Trackability 300Hz lateral + 1 8dB ( ' Supertrack ' ) . l . 2 5g  
Distortion JOO  Hz lateral +9d8 . . 0 .37% 
Distortion 300Hz  vertical +6dB . 2 .6% 
High frequency wavefMm quality . . good 
Mid band intermodulation ( I  kHz + 1 . 5 kHz 24cm/ sec). . . 1 . 5% 
HF int.ermodulation, pulsed I Ok Hz, 24cm/sec peak . . . . . . 0 .33% 
Pink noise intermodulation, 1 2 kHz, 1 6kHz, 20kHz . . .  0 .3%, 0.7%, 3 .6% 
Typical selling price inc VAT . . £27 
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ADC XLM Ill imp 
BSR Limited, Powke Lane, Cradley Heath, Warley, West Midlands B64 5 QH 
Tel (0384) 65 1 9 1  

Like the other ' Improved' models from ADC, the 
changes again relate largely to a strengthened 'full 
circle' mounting bracket and to ' micro machining' 
of the armature at the hinge point, where it was 
previously crimped. As most of the ADC samples 
showed some rotation of the cantilever, however, 
the micro machining does not appear to have had 
much beneficial effect 

Historically the XLM has proved to be a fine 
mid-priced performer, and the latest version 
upholds this reputation. The compliance was little 
changed at 25cu - a value rather more sensible 
than that found on the VLM or QLM36- and while 
arm damping is helpful it is not essential. Low to 
medium mass arms can be employed, with 250pF 
of loading giving the optimum frequency response; 
higher values result in premature treble rolloff. The 
cantilever was slightly skew or rotated, but the 
stylus - a low mass 16-chip oriented stone - was 
much better than those found on earlier versions, 
possessing an excellent polish and setting. The 
grind symmetry was very good, with a true swept 
elliptical profile of effective radii 8 X 1 8 um; as is 
so often the case, the minor radius was a trifle 
larger than claimed 

On measured performance this XLM was not as 
good as before in terms of its separation, although 
this result did not appear to influence the listening 
test results significantly. Distortion was generally 
good and trackability high, though the midrange 
intermodulation band was on the verge of distress. 

The cartridge attained a ' very good' subjective 
rating, which is excellent for the price. The 
listening panel found the sound to be both neutral 
and free of vices. Instrumental detail was well 
presented, with precise frontal stereo imaging and 
moderate subjective depth. Tracking was fine, and 
although a slight coarsening was noted on the more 
difficult high level passages, on the whole the 
sound was well controlled with very little splutter 
and moderate surface noise. 

In conclusion the XLM retains its strong 

recommendation, the design offering a well 
balanced performance as well as a fine stylus and 
good arm compatibility, all at a modest price. 
Slight reservations remain concerning stereo 
separation and cantilever stability and alignment 
The lntegra Ill is an integral-headshell version of 
the XLM, offering full alignment adjustment and 
possessing a modest lOg mass, and meriting 
similar recommendation. 
Cartridge type/mass . 
Estimated dynamic compliance at I O H z .  
Specified downforce: range 0 . 7 5  t o  l . 5 g  . .  

. induced magnet. 5 . 7 5 g  
25 cu ( X  I 0"6cm/dyne) 

tested at I . J g  
. + l l dB at 9 .4Hz  
. 0 . 85mV/cm/sec 

- l . 5dB 

LF resonance in test ann ( SME 1 1 1 . 6g  me + cart) . 
Sensitivity at I kHz. 
Relative output (OdB = I  mV/cm/ sec) 
Subjective sound quality 
Recommended loading . 
Recommended arm mass 
'Recommended ann damping . 
Cartridge coil resistance/inductance . 
Induced hum level .  
Stylus type . 
Finish and alignment 
Tip geometry. true swept ell iptical. effective contact 8 X 1 8 um 
HF resonance ( tip mass/vinyl)  est 28 kHz 
Frequency response 30Hz-20kHz. . . . +0.5 ,  -2 .5dB 
Frequency response 1 00 Hz-5 kHz. . . . . . . . . . . . . . . . . . .  +0.5 ,  -0.2dB 
Stereo separation. J OO Hz. I kHz, I Ok Hz . . . 2 1  dB. 24dB. 24dB 
Channel difference at I kHz, ! OkHz . I . I  dB, l .OdB 
Trackability 300Hz lateral ±I 5dB . . l .2g 
Trackabitity 300Hz vertical ± I 2dB I .Og 
Trackability 300Hz lateral + I  8dB ( ' Supertrack' )  1 .4 g  
Distortion 300Hz lateral +9dB 0 .7% 
Distortion 300Hz vertical +6dB 3 .0% 
High frequency waveform quality . good 
Mid band intermodulation ( I  kHz + I . 5 kHz 24cm/sec). . . . . . .  2 . 5% 
HF intermodulation. pulsed I OkHz. 24cm/sec peak 0.45% 
Pink noise intermodulation. I 2 kHz, 1 6kHz., 20kHz . . . . .  0 .3%, 0.45%, 2.5% 
Typical sell ing price inc VAT . . . . . . . . . . . . . . . . . . . . . . .  £ 4 1  
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A&R ( Cambridge) Ltd , Denny End Industrial Centre, Waterbeach, Cambridge CBS 9 PB 
Tel <0223 )  86 1 5 50 

This Japanese made cartridge is one of three 
models specified and commissioned by A&R of 
Cambridge. The modest mass and equally modest 
compliance of 23 cu, together with a marginal need 
for damping, should provide compatibility with a 
useful range of effective arm masses ranging from 3 
to 1 2g. An unusually good ' Paroc' stylus was 
fitted, comprising a low mass, four-faceted line 
contact type, with fine shape, correct radii, excel
lent alignment and finish. 

The frequency response was commendably flat, 
showing a mild droop at higher frequencies; 300--
400pF loading was found to give a good result. 
Although uniform over the frequency range, the 
channel separation was nonetheless disquieting, 
measuring only 2 1  dB in the midband However 
distortions were well controlled, except for the mid 
intermodulation section where mistracking was 
beginning. The Supertrack itself required a 2 .8g  
downforce, and one could expect that the '77 
would occasionally be caught out on programme at 
the usual setting of l .8g. The squarewave response 
was quite clean, with only a mild overshoot and 
rounding. 

Ranked as good on overall sound quality, the '77 
was described as possessing a slightly dull and 
smooth character. Surface noise and disc distor
tions were kindly handled, and the reproduction 
was quite detailed, but the stereo presentation was 
noticeably two dimensional, with depth compara
tively restricted. 

In conclusion this model represented quite good 
value, with a pleasant overall character. A well
balanced lab and subjective performance and very 
fine stylus tip as well as a sensible compliance and 
electrical matching requirement should enable it to 
be matched to a wide range of amplifier/turntable 
combinations. Examined overall, the price is 
favourable and this design can thus be recom
mended Incidentally there were indications from 
the tests that the '77 was to be preferred to the 
more expensive '78. 

. moving magnet. 6g � 
2 3 cu ( X l 0-6cm/dyne) , . . . tested at J . 8g 

+ J OdB at I O Hz 
. 0 .75 mV/cm/scc 

-2 .5dB 
good 

. 47k  ohms plus 300-400pF 
3- l  2g 

. optional 
. very good 

· Paroc·. spec 6-8 X 50um
both excellent 

Tip geometry . . . . . . . . .  essentially of stereohedron form. 8 X line um 
HF resonance ( tip mass/vinyl) . . above 30kHz 
Frequency response 3UHz-2UkHz + 1 .  - 1 . SdB 
Frequency response 1 00 Hz-5 kHz . ± l .OdB 
Stereo separation. J OO Hz. I kHz. I OkHz . .  1 8dB. 21 dB. 1 8 dB 
Channel difference at I kHz. I Ok Hz . . OdB. 0 .7dB 
Trackability 300Hz lateral ± 1 5dB  1 .5 g  
Trackability 300Hz vertical ± 1 2dB l . 2g 
Trackability 300Hz lateral + 1 8dB ( ' Supertrack') 2.8g 
Distortion 300Hz lateral +9dB . 0.4% 
Distortion 300Hz vertical +6dB 2.6% 
High frequency waveform quality . . good 
Mid band intermodulation ( I  kHz + I . 5 kHz 24cm/sec). 3 . 2% 
HF intermodulation. pulsed I OkHz. 24cm/sec peak 0.3% 
Pink noise intermodulation. 1 2kHz, J 6 kHz, 20kHz . . . 0 . 36%. 0 .6%. 3 . 2% 
Typical sell ing price inc VAT . . £40 
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( revised and reprinted) B& O MMC 2 Q E  
Bang & Olufsen U K  Ltd. , Eastbrook Road, Gloucester G IA  7 DE 
Tel (045 2) 2 1 5 9 1

From a new range o f  four 'MMC' cartridges 
these models plug directly into the B & 0 arms of 
the ir integrated players,  and are supplied with a 
universal fixing adaptor bracket for conventional
arms .  The '20£ reviewed here also has a 
spherically tipped brother available at a reduced
cost,  and as with al l  B & 0 designs, the complete 
body unit must be exchanged for stylus replacement. A 
medium compliance model ,  the '20£ would be 
suitable for medium mass arms around the 1 Og 
mark, and as some cantilever damping is provided, 
arm damping becomes optional .  

Output was at the nominal l mV/cm/sec level ,  
with fair but consistent channel balance and very 
good channel separation. The response showed a 
gentle fal l  in the higher frequency range but without 
any peak to disturb the subjective balance; overal l ,  
the response w a s  wide , with the wel l-control led and 
even characteristic confirmed by good squarewave 
results . In general trackabil ity was fine although the 
l OkHz pulsed distortion seemed a trifle high. Tip 
mass proved to be quite low for this c lass  of 
cartridge . 

Ranked as above average in the ' good' c lass ,  the 
sound qual ity was cons idered a l ittle dull although 
'open'  enough to give good rendition of detai l .  
Stereo image precis ion and depth were also fine ,  
although occasionally some surface noise  and disc 
distortion intruded, and complex passages 
resulted in a degree of added hardness and 
coarseness .  A trace of · sheen '  was also apparent on 
strings, but sibi lants were traced quite wel l .  

The shank-mounted diamond was of very good
quality, with well formed radii to specification, a 
sensible 5 5 ° cone angle . and fine al ignment and 
poli sh .  The quality of this diamond was far superior 
to that found in the last issue for a previous 
equivalent B & 0 catridge s ample .  

The MMC20E was realistically priced i n  v i ew of  
its overall performance . The  stylus was  of good 

qual ity , and the lower than average compliance 
allows the use of medium mass arms .  This des ign is  
therefore worthy of recommendation ,  but a tighter 
channel balance on future production wou ld be 
welcome. 

GENERAL DATA 
Cartridge type and mass . . . Induced magnet micro cross. 5 . 5 g  
Estimated dynamic compliance a t  l OHz . . .  ! Seu ( X l 0 -6cm/dync) 
Specified downforce: range -g to l .Sg . . . . . . . .  tested at l . 5 g  
LF resonance in test arm (SME I I I .  6g me + cart) . . . + I  ! d B  a t  1 0.6Hz 
Sensitivity at I kHz . I m  V /cm/sec 
Rel;;itive output (OdB = I mV/cm/sec) . . . OdB 
Subjective sound quality . . . .  above average 
Recommended loading.  . . 4 7k ohms plus 1 5 0  to 300pf 
Recommended arm mass and damping . . .  5 to 1 4g, moderate 
Cartridge coil resistance/inductance . . . . . . .  700ohms, nom 200mH at I kHz 
Induced hum level . . .  Very good 
Stylus type and spec . . . .  replaceable OOdy, shank mounted elliptical, 5 X 1 5µ.m �!� i��:��
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HF resonance (tip mass/vinyl) . . 22kHz 
Frequency response 20Hz-20kHz . .  . +2 .5 ,  -2 .SdB 
Frequency response IOOHz-5kHz . +0.5 , -2dB 
Stereo separation, ! OOHz, ! kHz. I OkHz . . . . . . . . . . . . . .  28dB, 3 3dB, 20dB 
Channel difference at I kHz, I Ok Hz . . . . . . . . .  I .  I dB, I .OdB 
Trackability 300Hz lateral + I 5dB. + I 8dB ( " Supertrack") . . . . . .  0. 8g. I . l g  
Trackability 300Hz vertical + l 2dB. . . .  0 .8g 
Distortion 300Hz lateral +9dB 0 .5% 
Distortion 300Hz vertical +6dB 
High frequency waveform quality . 
Mid band intennodulation ( I  kHz + l .5kHz) 
H.F.  intennodulation pulsed I OkHz. 24cm/scc peak . 
Pink Noise intermodulation, I 2kHz. 1 6kHz. 20kHz. 
Typical selling price inc VAT . 
Stylus replacement cost inc VAT . 
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At a 30% premium over the '20E, the 'EN is 
equipped with a naked elliptical stylus of reduced 
tip mass, together with a perhaps less welcome 
increase in compliance; a low mass arm is thus 
essential for the best results . As with all the B & 0 
models, easy cueing was facilitated by the 'ex
posed' stylus in its transparent stylus guard. The 
cartridge appeared to be quite tolerant of electrical 
loading, giving an output only fractionally below 
the nominal level . The 'EN came complete with 
accessories, calibration and 1 2-inch adaptor 
bracket, but 'replacements' are less lavishly pre
sented in economy bubble packs, and lack any 
documentation. 

The response curve showed a strong similarity to 
that of the '20E, with the same 2dB presence droop, 
but a greater ultrasonic extension, albeit with a mild 
hump around 20kHz. Channel balance was very 
good, and separation excellent, particularly from 
1 00Hz-7kHz, where it was generally in excess of 
35dB. Trackability was fine, although strangely enough 
a little inferior to the lower compliance '20E, and 
excepting an only 'fair' result on the 300Hz lateral 
band, all measured distortions were under control. 

Ranked as ' good' on sound quality this was a 
fine result in view of the below average price. 
Considered a significant improvement over the 
20E, the stereo imaging showed good precision and 
depth, but while detail was well conveyed, the 
frequency balance was slightly flat and 'distant', 
due primarily to the mild presence recess. A touch 
of mild sibilance and surface noise effects were also 
apparent on occasion, but generally speaking disc 
distortion sounded low, with a clean rendition of the 
programme. The treble range was l iked despite the 
mild HF lift. 

The stylus fitted was a low mass 1 50µm square 
shaft stone with well shaped radii to specification 
and with a 5 5 °  cone angle. The polish and alignment 
were good, although not _quite up to the 20E 

standard in these respects . 
On subjective grounds alone the MMC20EN 

would qualify for a recommendation at the price, 
and the fine overall standard of technical per
formance and stylus quality only serve to reinforce 
this decision. Note that a low mass arm must be 
used for the best results . 
GENERAL DATA 
Cartridge type and mass. . .  . Induced Magnet 'micro cross',5 .5g  
Estimated dynamic compliance at  lOHz . 26cu (X to -6cm/dyne) 
Specified downforce: range -g to l .2g. . . . . . . . .  tested at l .2g 
LF resonance in test arm ( SME 1 1 1 ,  6g me + cart) . . +I l .5dB at 9Hz 
Sensitivity at l kHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.88mV/cmisec 
Relative output (OdB = l mV/cm/sec) . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l .2dB 
Subjective sound quality . . . good 
Recommended loading. . . . . . . . .  4 7 k  ohms plus 1 50 to 300pF 
Recommended arm mass and damping . . . . . . . . . . . . . . . . .  3 to 8g, moderate 
Cartrid&e coil resistance/inductance . . . 700 ohms nom 200mH at 1 kHz 
Induced hum level . Very good 
Stylus type and spec . . . . . . . . .  replaceable txxiy, naked elliptical, 5 X I 7µm 
Finish and alignment . . . . . . . . . . . . . . .  good, good 
Tip geometry. . . 6 X 20um 
HF resonance (tip mass/vinyl). . . . . . . . . indicated at 38kHz 
Frequency response 20Hz-20kHz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + I ,  -2dB 
Frequency response 1 00Hz.-5kHz . . . . . . . . . . . . . . . . . . . . .  +o, -2dB 
Stereo separation, I OOHz. I kHz, I OkHz . . . .  30dB, 38dB, 22c!B 
Channel difference at ! kHz, I OkHz . _ _  . . 0. l dB, 0.6dB 
Trackability 300Hz lateral + 1 5dB. + 1 8dB ('Supertrack') _ _ _  Q_7g, I .25g 
Trackability 300Hz vertical + 1 2dB. . . . . . . . . . . . . . . . . . . .  0.9g 
Distortion 300Hz lateral +9dB . . . . . . . . . . . . . . . . .  0 .7% 
Distortion 300Hz vertical +6dB . . . . . . . . . . . . . . .  2% 
High frequency waveform quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Good 
Mid band intermodulation (I kHz + l .5kHz) . . . . . . . . . . . . . . . . . . . . . . . .  4% 
H.F. intermodulation pulsed I OkHz, 24cm/sec peak . . . . . . . . . . .  0 .5% 
Pink Noise intermodulation, 1 2kHz, 1 6 kHz, 20kHz . . . .  3 .3%, 6 .5%, 9% 
Typical selling price inc VAT . · . . . . . . . . . . . . . . . . £38 
Stylus replacement cost inc VAT . . . . . . . . . . . . . . . . . . . .  £30 

, . ._ FG._ 
-·� -· - · ---E·- =�"'E 
cEB'-:Ef ,t= --=1=-ci-- - E=F _ _  c-j=k 

<-=1= ntmtt�/ I ·fijtlJtllWJlll 
XJ Hz 50 

I kHz squarewave. note ultrasonic cutter · ringing· 



L£.B&o MMC 2ocL «•"'M'"IY ,�H""OO) 
Bang & Olufsen UK Ltd, Eastbrook Road, Gloucester GIA 7DE 
Tel (0452) 21591 

. 
��------������������������������� 

B & O's MMC20CL represents their most costly 
cartridge to date, and for the present will only be 
supplied in fully calibrated form. The implication is 
that the ·need for a new 'CL stylus will mean a 
completely new cartridge. A lowish mass arm per
haps with a little damping is to be preferred in view 
of the measured compliance of 26cu. Incidentally 
those B & 0 users who have the earlier grey 
universal mounting bracket should note that the 
newer black one, made of stronger moulded mat
erial, has also been improved in other respects, 
notably by giving a tighter fit (although still not tight 
enough we feel!) 

The specified downforce was rather lower than 
average and the results to some degree will reflect 
this - for example, it is to be expected that the 
noise intermod distortion will be somewhat in
creased; despite this the overall results were good 
and highly consistent throughout the frequency 
range. The response was marginally more uniform 
than for the 'EN with a better maintained presence 
band, and a surprisingly uniform extension to 
45kHz. Stereo separation was outstanding, typ
ically 35dB from 150Hz-6kHz, and still 20dB at 
20kHz. Trackability was very good, and the 
squarewave photo showed a fine result 

The 'CL proved to be easy on the ear, 
apparently minimising subjective disc noise and 
distortions. Sibilants were accurately reproduced, 
the sound was highly neutral if slightly' distant', and 
the stereo imaging was stable, wide and presented 
with very good depth. The treble range was con
sidered notably 'transparent', with the usual traces 
of 'grit' and 'sizzle' virtually absent, while show
ing more temperature dependence than we would 
have liked 

The stylus consultant noted a very well shaped 
naked line/elliptical stone on a 200J..tm square rod 
stock, with correct 50° cone angle and a very good 
polish and setting. 

The MMC20CL represents a high class cartridge 

at a realistic price and is thus recommended. Some 
of the credit must go to B & O's own form of line 
stylus, which does not appear to suffer from some of 
the ill effects noted on many other models with this 
type of tip, and also presumably the new single 
crystal sapphire cantilever. 
GENERAL DATA 
Cartridge type and mass . . ... Induced magnet 'micro cross', 5.5g 
Estimated dynamic compliance at l OHz. 23cu (X 10 -6cm/dyne) 
Specified downforce: range -g to l g .  . . .  tested a t  l g  
L F  resonance i n  test ann (SME 111, 6 g  me+ cart). . . + l 1.5dB a t  9Hz 
Se:lSitivity at 1 kHz.. . .... 0.85mV/cm/sec 
Relative output (OdB = I mV/cm/sec). . . -l .5dB 
Subjective sound quality . . ......... good 
Recommended loading .. . ... . .. . ... ..... .. 47k ohms plus 150 to 300pF 
Recommended arm mass and damping ................. 3 to 8g, moderate 
Cartridge coil resistance/inductance. . .. 700 ohms nom 200mH at I kHz 
Induced hum level . . .. Very good 
Stylus type and spec . . ........... replaceable body, naked line contact 
Finish and alignment.. . ................ Very good, very good 
Tip geometry ....... . . . . . .. . . ... . . . ............ . .... . . . 7 .6 X line µm 
HF resonance (tip mass/vinyl) . . . . . . . . . . . . . . • . . . . . . . .  indicated at 3 8kHz 
Frequency response 20Hz-20kHz . . ................. +I, -l .5dB 
Frequency response 100Hz-5kHz . . +O, -1.5dB 
Stereo separation, 1 OOHz, I kHz, 1 Ok Hz . . ... 30dB, 3 8dB, 29dB 
Channel difference at l kHz, IOkHz . . ....... 0.8dB, 0.9dB 
Trackability 300Hz lateral+ 1 5dB, + 1 8dB ('Supertrack').. .0.8g, l.2g 
Trackability 300Hz vertical + l 2dB. . . . 0.6g 
Distortion 300Hz lateral +9dB. . . ........................... 0.3 8% 
Distortion 300Hz vertical + 6dB . . . . . . . . . . 3.3% 
High frequency waveform quality . . .. Good 
Mid band intermodulation (I kHz + I .5kHz) . . .. 4% 
H.F. intermodulation pulsed I Ok Hz, 24cm/sec peak. . .. 0.4% 
Pink Noise intermodulalion, 12kHz, 16kHz, 20kHz . ...... 3%, 6%, 10% 
Typical selling price inc VAT. .£85 
Stylus replacement cost inc VAT . . ... new cartridge 
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I kHz squarewave, note ultrasonic cutter 'ringing' 

��· � Coral MC81 -I �ideotone, 98 Crofton Park Road, London SE4 �Tel 01-690 1914 

Available at a comparatively low price due to 
direct importer sale (with attendant distribution 
limitations), the MC81 is Coral's top line model, 
fitted with a line contact stylus and a special 
cantilever believed to be made from boron. It 
possessed a low output for which a special input or 
step up device is essential, but did not prove 
particularly critical of load impedance. The 
moderate compliance will allow low to medium 
mass arms to be accommodated, and damping is 
not really necessary except with the heaviest arm 
combinations. Unusually good hum immunity was 
demonstrated for a moving-coil device. A fine 
stylus was employed, namely a low mass stone, 
well fitted and of excellent polish. It provided a line 
contact from a well formed Shibata grind, if 
perhaps a touch 'deep' in terms of groove fit 

The ubiquitous mid suckout was well controlled 
but the high frequency range rose gradually by 
an average of +3.5dB at 20kHz. However the 
supersonic resonance was well-damped as the 
squarewave photo and clean high frequency 
separation shows, and while the separation was 
poorer than the specified 30dB midband, a second 
sample gave an improvement to 33dB. The design 
exhibited reasonable trackability, requiring 2.8g 
for the' Supertrack', and although the intermodula
tion bands at a 2g downforce mistracked, this was 
not too severe. Vertical modulation distortion was 
low, but lateral distortion was higher than average. 

Rated at a promising 'good' on the listening 
tests, the brightish treble balance did not go 
unnoticed by the panel, who described a corres
ponding change in tonal quality. Bass was firm, the 
stereo presentation stable and to a good standard, 
while much musical detail was in evidence. 

This cartridge clearly possessed good character
istics and could well suit some systems with an 
appropriate compensatory 'rich' speaker balance. 
In moving-coil terms it offers quite good value, 
although the extra for a step up device may need to 
be considered. It is usefully uncritical of matching 

tonearms, and could partner many detachable 
headshell models. 

Cartridge type/mass . low output moving coil. 5g 
Estimated dynamic compliance at IOHz. l 7cu (X J0-6cm/dyne) 
Specified downforce: range I .8g to 2.3 g. tested at 2.0g 
LF resonance in test arm (SME 111. 6g me+ cart) . . +IOdB at 11.5Hz 
Sensitivity at I kHz. . . (0.045mV alone ) 0.9mV/cm/sec * 
Relative oulput (OdB = I mV/cm/sec) . (alone -25d8) -!dB* 
Subjective sound quality. good 
Recommended loading 30--100 ohms plus uncritical pF 
Recommended arm mass 6 - l  2g 
Recommended arm !lamping. . moderate could be helpful 
Cartridge coil resistance/inductance . 6 ohms, -mH 
Induced hum level. very good 
Stylus type.. . fixed. naked. line 
Finish and alignment . excellent, very good 
Tip geometry. shibata. extended point, 8 X line um 
HF resonance (tip mass/vinyl) . estimated at 40kHz 
Frequency response 30Hz-20kHz. -0.5, +3.5dB 
Frequency response 100Hz-5kHz .. . ±0.5dB 
Stereo separation, IOOHz, I kHz, I Ok Hz .... 21 dB, 23(33 2 nd sample)dB 
Channel difference at I kHz, IOkHz. . . OdB, 0.8dB 

Trackability 300Hz lateral± 15dB . . . I .7g 
Trackability 300Hz vertical± 12dB. . . I .2g 
Trackability 300Hz lateral +18dB ('Supertrack') .. 2.8g 
Distortion 300Hz lateral +9dB. . 0.6% 
Distortion 300Hz vertical +6d8. . 1.5% 
High frequency waveform quality . fair 
Mid band intermodulation (I kHz+ J.5kHz 24cm/sec). . . 2.5% 
HF intermodulation. pulsed I Ok Hz. 24cm/scc peak . . . .  0.5% 
Pink noise intermodulation, 12kHz. 16kHz. 20kHz. 0 .4%. 0.8%. 2.0% 
Typical selling price inc VAT . . .C50 
*assuming 26dB step up +10[± 
dB 
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Eumig UK Ltd.,  1 4  Priestley Way, London NW2 7 TN 
Tel 0 1 -450 8070 
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The 303 is a notable member of a new and costly 
group of moving-coil cartridges. A relatively low 
mass model at 5 . 8 g, it has unnecessarily high 
compliance of 44 cu, resulting in a recommenda
tion for use with low mass oamped arms only. 

However it did produce a healthy output for a 
moving-coil, though still requiring a step up device, 
while hum rejection was not particularly good. 
Tested at the recommended downforce - rather 
low for a m-c design - it provided exceptional 
trackability and distortion results on all tests, while 
the frequency response was virtually flat with 
excellent channel balance and fine geometric 
symmetry. The HF resonance was well out of band 
at 40kHz, allowing harmless display of the re
corded cutter ringing on the good squarewave 
response. The special stylus turned out to be an 
excellently finished and well-mounted l-2-chip 
oriented stone with well- swept radii of line contact 
form. 

On sound quality it just achieved the ' very good' 
category, and was liked for its exceptional stereo 
imaging and tracking ability, while both surface 
noise and distortion were kindly handled. Most 
panelists agreed on its virtues, but for reasons not 
entirely understood and possibly to do with the 
high compliance in combination with our test arm, 
they did express mild reservations concerning a 
touch of ' vagueness' and occasional lack of 
firmness and definition, coupled with a tonal 
balance which seemed a trifle recessed in the lower 
treble, but slightly forward higher up. 

This good but costly cartridge was fussy about 
the choice of arm, needs a higher than average 
step-up impedance, and when all is said and done 
cannot be regarded as very good value. It will 
however be kind to your record collection, and 
does set a generally high performance standard. 

Cartridge type/mass. . low output moving coil, 5 . 8 g  
E stimated dynamic compliance a t  J O  Hz . 44cu (X I Q-6cm/dyne) 
Specified downforce: range l .Og to l .4g .  tested at I . Jg  
LF resonance in test arm ( SME I l I .  6g me + cart) . .  + I OdB at 7 .6Hz 
Sensitivity a t  I kHz . . . (0.064mV alone) I . 3 mV/cm/sec• 
Relative output (OdB = l mV/cm/sec) . ( -24dB alone) +2dB* 
Subjective sound quality . very good 
Recommended loading . . I 00- 1 50 ohms plus uncritical pF 
Recommended arm ma�s less than 5g 
Recommended arm damping moderate damping essential 
Cartridge coil resistance/inductance .  4 0  ohms. negligible mH 
I nduced hum level . . . . . . .  fairly good 
Stylus type . fixed, naked, oriented special el liptical line 
Finish and alignment excellent finish, fine alignment 
Tip geometry . properly swept radii line contact. 8 X line um 
HF resonance ( tip mass/vinyl) . . +SdB at 40kHz 
Frequency response 30Hz-20kHz . -0.5 ,  + l .5 dB 
Frequency response 1 00 Hz-5kHz . .  . . . . . . .  ±0.5 dB 
Stereo separation. I OOHz, I kHz. I Ok Hz 28dB, 3 9dB. 26dB 
Channel difference at I kHz, I OkHz . . . . . .  0 . 3dB, 0.2dB 
Trackability 300Hz lateral ±I 5 dB . .  0 . 85g  
Trackability 300Hz vertical ± I 2dB . . . . . . .  0 .6g 
Trackability 300Hz lateral + I SdB ( 'Supertrack" )  . . . . .  . . . . . . .  l . 2g  
Distortion 300Hz lateral +9dB . . . 0 .25% 
Distortion 300Hz vertical +6dB . .  1 .45% 
H igh frequency waveform quality fair 
Mid band intermodulation ( I  kHz + 1 . 5 kHz 24cm/sec). . 1 .4% 
HF intermodulation. pulsed I OkHz. 24cm/sec peak . 0. 1 5% 
Pink noise intermodulation. I 2kHz, l 6 kHz, 20kHz . . . 0 .4%, 0.8%, 1 . 5 %  
Typical selling price i n c  VAT. . £ 1 7 0  
• assuming 26dB step u p  :l+.· .Hitil1Ltttl11WPtl 
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Replacement for the famous 20A, this mark two 
version sports a lower mass reinforced plastic body 
with an ellip.tical rather than Shibata tip. Output 
has been increased to a remarkable ( for a moving
coil) 0 .9 mV, and no matching problems should 
occur with any preamplifier. Compliance is how
ever high, and although damping is not required, 
low to medium mass arms are, !Og being the ideal 
maximum. The naked diamond stylus was well 
polished and aligned, possessing a pseudo-elliptical 
grind but with sufficient over-polishing to provide 
blended elliptical radii of 8 X 20um. 

The well-damped overshoot and flat-topped 
squarewave confirmed the good transient behaviour 
and essentially flat frequency response ( ignore the 
cutter ringing). Separation was fairly good and 
channel balance fine, while at close to the test 1 .  8 g 
downforce it tracked almost everything bar the mid 
intermodulation section, which was significantly 
broken up. The distortion results were also good, 
with the exception of the lateral value which was 
high at 1 % .  

A commendable ' very good' was achieved by 
this cartridge after all the panel' s listening test data 
had been analysed Sounding almost as flat as it 
had measured, the reproduction was well inte
grated. Generally quite stable, the stereo presenta
tion was precise with reasonable depth, and the 
sound was generally transparent with a good 
presentation of detail. Occasionally a slight sharp
ness was evident - on strings for example - but it 
proved quite kind to surface noise and disc 
distortion, much more so than its predecessor. 
Only very rarely was it caught out on tracking. 

The 20AII is sufficiently advanced over the 
original 20A to maintain its market position, 
despite the higher standards dictated by the 
improved level of performance of the new genera
tion of cartridges. A versatile moving-coil design, it 
merits recommendation and should work well with 
many systems, without the added complication of a 
high gain inout or head amplifier. Incidentally the 

20BII is similar but fitted with a berylium canti
lever, and in our listening tests it ranked a little 
below the 20AII. 
Cartridge type/mass . . .  high output moving coil, 5 . J g  
EstimatcJ dynamic compliance a t  I O Hz .  . 27cu ( X I 0-6crn/dync) 
Specified downforce: rapge I .6g to 2 . 3 g .  . tested at I . 8g  
LF resonance in test arm ( SM E  1 1 1 , 6g  me + cart) . +7d8 at 9.5 Hz 
Sensitivity at I kHz. . . . 0 .9mV/cm/sec 
Relativc output (OdB = l mV/cm/sec) . .  - ! dB 
Subjective sound quality . very good 
Recommended loading . . . . . . .  47k  ohms plus uncritical pF 
Recommended arm mass 4- I Og 
Recommended arm dampin g .  . . not needed 
Cartridge coil resistance/inductance. . 5 1 0 ohms, I mH 
Induced hum level .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Stylus type . fixed, naked, oriented, el l iptical, spec 8 X I Sum 
Finish and alignment . . . both vel")' �ood 
Tip geometry . blended pseudo-elliptical, efTecti•.'e contact 8 X 20um 
HF resonance ( tip mass/vinyl) . . approx +3dB at 28kHz 
Frequency response 30 Hz-20kHz . ± I  .OdB 
Frequency response 1 00 Hz-5 kHz . . . .  ±0.6dB 
Stereo separation, I OOHz, I kHz. I OkHz 20dB, 26dB, 20dB 
C hannel difference at I kHz, I Ok Hz . 0 .3dB, 0.2dB 
Trackability 300Hz lateral ± I 5 dB . 1 .6g 
Trackability 300Hz vertical ± I 2dB . . . . .  l .2g  
Trackability 300Hz lateral + 1 8dB ( ' Supertrack') . . . . . . . .  2 .0g 
Distortion 300Hz lateral +9dB . . . . . . . . . . . . . . . . . 1 .0% 
Distortion 300Hz vertical +6dB . . . . . . . . . . . . . . . . . . . .  2 .0% 
High frequency wavefonn quality . fairly good 
Mid band intennodulation ( I  kHz + I . 5 kHz 24cm/sec) . . . . . . . . .  4% 
HF intermodulation. pulsed I Ok Hz. 24cm/sec peak . . 0.25% 
Pink noise intermodulation, I 2kHz. I 6kHz, 20kHz . . . .  0.35%, 0 .5%, 2 .6% 
Typical selling price inc VAT . . £84 
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Low mass arms are the best choice for use with 
this medium price design, considering its rather 
high compliance, but damping is not strictly 
necessary except where the heaviest arms are 
concerned. As with the MFG71 E, the load 
impedance wa:s uncritical, but hum rejection was 
not particularly good. This model was fitted with a 
good quality Shibata tip ( it is also available with an 
elliptical tip as the 31£ ). The stylus consultant 
commented that the cone angle of the tip was larger 
than usual at 58° ,  which in conjunction with the 
Shibata grind, allowed the radii to be more 
extensively swept than usual giving an improved 
line contact area. 

As noted with the 71 , the measured frequency 
response was very uniform with generally good 
balance. Taken from the second sample tried, the 
separation was only fair, with the first failing the 
manufacturer' s own spec. at 23 dB, l kHz. Vertical 
tracking angle was also rather high at an estimated 
35 ° .  In general trackability was good with ' Super
track' passed at the test downforce, but the high 
frequency intermodulation results were unsatisfac
tory. Confirming the uniform frequency response, 
the squarewave illustrated a clean characteristic, 
with marginal overshoot or abberation. 

Ranked above average on the listening tests - a 
fair result at the price - the panel noted a pleasant 
with marginal overshoot of aberration. 
and neutral balance. However there was an occa
sional indication of tracking problems and accentu
ated surface noise, though the general impression 
was of a 'blandness' which appeared to dull 
transients. The midrange also sounded slightly 
muddy and rich, lacking real definition, while the 
stereo presentation seemed overwide and lacking 
in depth. 

The 31 L is in toto a reasonably priced and well
balanced performer, with its major weakness 
undoubtedly its stereo separation. Uncritical of 
electrical loading, low mass arms are to be 
preferred. 

Glanz MFG 3 1  L 
Profi, 8 Harford Street, Norwich 
Tel (0603)  6 1 62 2 1  x • 

Cartridge type/mass moving magnet. 5 . 5 g  
Estimated dynamic compliance a t  I O Hz . . . . . . . . . . . .  3 5 c u  ( X  I 0-6cm/dyne) 
Specified downforcc: range l .25 g to l .7 5 g . . tested at 1 .S g  
LF resonance i n  test arm ( SME 1 1 1 ,  6g  me + cart) . + 1 0.SdB a t  8 . 2Hz  
Sensitivity at I kHz. . . . . . . . . . .  0 .85 mV/cm/scc 
Relative output (OdB = I mV/cm/sec) . . . . . . . . . . . . . . . . . . . . . . .  - l .4dB 
Subjective sound quaJity . above average 
Recommended loading . . 47k  ohms plus 50--200pF 
Recommended arm mass . . 4-6g 
Recommended arm damping . . . moderate 
Cartridge coil resistance/inductance . l .4k  ohms, I 20mH 
Induced hum level . . .  fairly good 
Stylus type. . . detachable naked ' line' 
Finish and alignment . . both good 
Tip geometry. . . . . . . .  well- shaped Shibata. contact � X line um 
HF resonance ( tip mass/vinyl) . . . . . . . . .  -2a8 at 28kHz 
Frequency response 30 Hz-20kHz . .  + I ,  - l . 5d8  
Frequency response 100Hz-5 kHz . . 0 .5d8 
Stereo separation, I ()()Hz,  I kHz., I Ok Hz . . . . . . 2 I dB ,  24dB, 1 5 dB 
Channel difference at I kHz, I OkHz . . . . . . . . . . . . .  0 . 8dB. 0 .2dB 
Trackability 300Hz lateral ± I  5 dB .  . I .2 5g  
Trackability 300Hz vertical ± I 2dB  . .  0 . 7g  
Trackability 300Hz lateral + 1 8 d8 ( " Supertrack') . . .  . . .  . . . .  1 .5 g  
Distortion 300Hz lateral +9dB . . 0.22% 
Distortion 300Hz vertical +6dB . . 3% 
High  frequency waveform quality . . . . .  good 
Mid band intermodulation ( I  kHz + I . 5 kHz 24cm/sec). . . 1 .5% 
HF intermodulation, pulsed I O kHz, 24cm/sec peak . . .  0 .5%, 1 . 2%, 2 . 5% 
P ink  noise intermodulation, l 2 kHz., I 6kHz., 20kHz . 1 .5%, 3 .4%, 7 . 5% 
Typical selling price i nc  VAT . . . .  £ 3 3  
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Goldring Pmduc� Ltd , Angii.n �.: �u� St Ed:�:, �P3� �S�� 
Tel (0284) 640 1 1 4 • 

Developed from the G900SEIL the JGC carries a 
special true line contact stylus designed by A. Van 
den Hui of Holland A low body mass model, the 
compliance was excessively high at 42cu and 
requires a low mass arm with damping, as well as a 
low load capacitance of around l 20pF. The latter 
is in fact difficult to realise with many current 
turntable/ amplifier combinations. The stylus 
examination revealed a top class stone of true 
extended line contact profile, though with a minor 
contact radius· broader than claimed. The grind 
was not perfectly symmetrical, but it exhibited 
good mounting and alignment 

The frequency response was notably flat in the 
midrange, rising to +3dB towards the tip reson
ance beyond 25 kHz. The exceptional midband 
separation degraded to a just satisfactory l 4dB 
towards the high frequency range, and while the 
basic trackability was quite good ( l .Og sufficed for 
the ' Supertrack'), the intermodulation sections 
were poorly handled at 1 .25  g, despite the high 
compliance. A notable strength was the very clean 
result on the pink noise high frequency tracks, 
attributable to the refined stylus tip. 

Rated at a promising ' good' on the listening 
tests, two main areas were criticised. At times the 
stereo image was well developed with promising 
depth, but phases of insecurity and vagueness were 
also apparent, possibly due to the excessive 
compliance, while complex midband sections were 
subject to slight coarsening. Conversely the high 
frequency range, though a trifle light even 'brittle', 
was noticeably transparent, with the general 
character open and detailed 

One sample tried showed a tendency to bottom 
on the record surface, a problem which is not 
unknown with '900 series Goldrings. The high 
compliance proved to be a nandicap, but a 

. Disctracker or similar device could help to stabi-
lise matters. Provided that the purchaser can offer 
the right electrical loading and arm matching, the 

JGC is capable of good results, and can be 
recommended with some reservations at the price. 
Cartridge type/mass 
Estimated dynamic compliance at l O H z .  
Specified downforce: range 0 . 7 5 g  t o  1 . 5 g  
L F  resonance i n  test arm ( SM E  1 1 1 .  6g  me + cart) 
Sensitivity at I kl-lz. 
Relative output (OdB = I mV/cm/sec) 
Subjective sound quality . 
Recommended loading 
Recommended arm mass 
Recommended arm damping 
Cartridge coil resistance/ inductance 
Induced hum level 
Stylus type 
Finish and alignment . 
Tip geometry. 
HF resonance ( tip mass/vinyl) . 
Frequency response 30Hz-20kHz . .  
Frequency response 1 00Hz-5kHz . .  
Stereo separation, J OOHz, I kHz, I OkHz . 
Channel difference at I kHz. I Ok Hz 
Trackability 300Hz lateral ± 1 5 dB .  
Trackability 300Hz vertical ± 1 2d8 . 
Trackability 300Hz lateral + 1 8dB ( ' Supertrack') . 
Distortion 300Hz lateral +9d8 . 
Distortion 300Hz vertical +6d8 . 
High frequency waveform quality . 
Mid band intermodulation ( 1 kHz + l . 5 kHz 24 cm/sec). 
HF intermodulation, pulsed ! OkHz. 24cm/scc peak 
Pink noise intermodulation, I 2kHz. I 6kHz. 20kHz . 
Typical selling price inc VAT . 
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� JVC (UK) Ltd Eld 
. 

(revised and repri!lted) JVC Z2E 

London NW2. T,1 o
�n�;J1 !:�img "'""· Staplo. Com«, 6�8 Prio.tl<y Woy,� 

This cartridge's predecessor, the Z-I, was tested 
in the first issue and produced a competent if 
undistingu�shed performance using a Shibata tip 
optimised for CD4. In contrast the Z-2E has been 
directed at stereo listeners, and uses an elliptical tip 
which is fitted to a low mass alloy cantilever; a 
single-point tensioned suspension has been used to 
closely define the vibrational axis. A moving 
magnet design, the element was of samarium-cobalt 
with laminated generator poles. 

Lab testing revealed a well designed cartridge, 
and although tested at l .8g (the mean of the 
manufacturer's recommended range), it showed 
such a tracking margin that the lower limit of 1.5 g 
could safely be adopted. The frequency response 
was wide and quite uniform, rising slightly on l OOpf 
to + l dB at 28kHz, which indicates the tip mass 
resonance. Channel balance was good, separation 
excellent throughout the range, and distortion 
levels were well ordered and at the lower limit 
defined by the. test records. The high frequency 
waveform was clean and the fine squarewave taken 
with lOOpf loading reflected this overall character
istic; with l 50-200pf the overshoot practically 
disappeared. 

Listening tests ranked the Z-2£ as 'very good' 
overall an excellent result for the price. Stereo 
presentation was fine with good depth rendition and 
the overall sound was neutral and clear, with quiet 
surfaces and little distortion. A hint of edge and 
hardness was noted on the occasional heavy com
plex passages, while strings could sound a little 
'sharp'. 

The stylus report noted a low mass naked ellip
tical diamond ground from 200µm square rod, with 
very well-shaped 6 X l 8µm radii, the former a bit 
smaller than specified. Alignment and polish were 
both good, and the cone angle was a satisfactory 
50°. 

It is apparent that the Z-2£ was a fine all 
rounder, and as such certainly deserves recommen-

dation. A low mass damped arm is however re
quired to exploit it to the full and produce its top 
class imaging, neutral balance, and very good 
tracking at a l.5g downforce. 
Cartridge type and mass . . . Moving magnet, 5.5g 
Estimated dynamic compliance at IOHz . 25cu (X 10 -'cm/dyne) 
Specified downforce: range l.5g to 2.0g .. . tested at J .Sg 
LF resonance in test arm (SME 111, 6g me+ cart) . + 13 at 9.6Hz 
Sensitivity at lkHz .................................... l.6 5mV/cm/sec 
Relative output (OdB = I mV/cm/sec) ............................ +4d8 
Subjective sound quaJity . . .. Very good 
R_ecommended loading . . ................... 4 7K ohms plus 200pf 
Recommended arm mass and damping ................. 4 to 8g, moderate 
Cartridge coil resistance/inductance ... 5 lOohms, approx 3 5 0mH 
Induced hum level ............................... Very good 
Stylus type and spec . detach, naked elliptical, 8 x 18µm 
Finish and alignment ..... Both good 
Tip geometry.. . .... 6 X I Sum 
H F  resonance (tip mass/vinyl) . . . . . . . . . . . . . . . . estimated at 28kHz 
Frequency response 20Hz-20kHz. . . ± l .SdB 
Frequency response IOOHz-5kHz . . ................. +O, -ldB 

Stereo separation, IOOHz, !kHz, IOkHz . . . 24dB, 3 7dB, 29dB 
Channel difference at I kHz, IOkHz . . ........ 0.3d8, 0.6dB 
Trackability 300Hz lateral+ 15d8, + I 8dB ('Supertrack') ...... 0.9g, l.3g 
Trackability 300Hz vertical+ 12dB ............................. 0.65g 
Distortion 300Hz lateral + 9dB . 0.3% 
Distortion 300Hz vertical + 6dB . . ............................. 2.9% 
High frequency waveform quality . Good 
Mid band intermodulation (I kHz+ l .5kHz) ...................... 3.2% 
H.F. intermodulation pulsed IOkHz, 24cm/sec peak ............... 0.25% 
Pink Noise intermodulation, l 2kHz, 16k.Hz, 20kHz ........ 2.5%, 4%, 8% 
Typical selling price inc VAT . . £44 
Stylus replacement cost inc VAT. est £28 

-� �· � t= l"-1 -1-I 
f"- l ,::______·=-- � .  

I ··>--- . 
� � 

I -' 
I 

i ! , I� 
) i \ 

.__ --
i I i '\ � 

� rhl'-� � NI tJtr J7i"l1 -
� . i , I ,. "' .. 

�c--, 
- � 

- -
� "' -3 

--=----

1-.J.-
,t� 

1J.,_� 

Frequency response, rel output and separation refOdB (I mV/cm/sec) 

I kHz squarewave (ignore ultrasonic cutter ringing) 

JVC (UK) Ltd, Eldonwall Trading Estate, Staples Comer, 6-8 Priestley Way, 
London NW2. Tel 01-450 2621 

� 
� 

This very costly cartridge appears to have over
come the problems which beset the MC2E. A low 
output model with 'microchip' coils, it does not 
require damping, but needs a fairly low mass arm, 
and a low noise step up or input with 100 ohms or 
more of impedance. Quoted as a 'line', the 
excellent well-mounted stylus was of Shibata 
grind, with good symmetry and pretty good 
alignment 

The tip mass resonance at 28kHz was well
damped, as the signal overshoot on the squarewave 
showed, while the frequency response was excep
tionally flat bar a 2-3dB rise at 20kHz. Separation 
was also very good and excellently maintained 
over the whole band, while the channel balance 
held to 0.1 dB to lOkHz. It proved to be a good 
tracker, ably handling all bands at its l.6g 
downforce, while distortions were also well con
trolled at all frequencies. 

Rated in the top group on sound quality, and 
thus justifying its price, the MCI was ranked 
highly on image quality and depth as well as 
neutrality of balance, clarity and liveliness. Very 
slight edginess was occasionally present together 
with a trace of extra surface noise; a more refined 
stylus might provide an additional improvement 
here. 

The MCI succeeds, albeit at a price, where the 
MC2E fails. This JVC moving-coil is a genuine 
'superclass' model, offering a very well balanced 
technical performance coupled with excellent sulr 
jective quality, and in the right arm it can hardly 
fail to please. 

Cartridge type/mass.. . low output moving-coil, 8.7g 
Estimated dynamic compliance at IOHz. . 22cu (XJO-"cm/dyne) 
Specified downforce: range l .3g to I .6 5g.. tested at I .6g 
LF resonance in test arm (SME 111, 6g me+ cart) . +9dB at 9Hz 
Sensitivity at I kHz. . (0.075mV alone) 0.75mV/cm/scc* 
Relative output (OdB = I mV/cm/sec) . . (-22.2dB) -2.2dB* 
Subjective sound quality ...... excellent 
Recommended loading . I 00 ohms plus not critical pF 
Recommended arm mass . 3-Sg 
Recommended arm damping . not essential, could be helpful 
Cartridge coil resistance/inductance . 30 ohms, negligible mH 
Induced hum level. . . .... very good 
Stylus type.. . . . . . ... fixed naked, Shibata 'line' 
Finish and alignment . very good, good 
Tip geometry . . ..... Shibata grind of good symmetry, contact 8 X line um 
HF resonance (tip mass/vinyl) . . . +4dB at 28kHz 
Frequency response 30Hz-20kHz . . ....... -0, +3dB 
Frequency response IOOHz-5kHz . . . . . . . . ±0.2dB 
Stereo separation, IOOHz, I kHz. IOkHz . . . . . . . . . 3 2dB, 34dB, 2 2dB 
Channel difference at I kHz, IOkHz . O.ldB, O.ldB 
Trackability 300Hz lateral ±I 5dB . l.3g 
Trackability 300Hz vertical± 12dB . . . . . . . . . . . . . . . . . . 0.9g 
Trackability 300Hz lateral +18dB ("Supertrack') . . ........ I.6g 
Distortion 300Hz lateral +9dB . . 0.3% 
Distortion 300Hz vertical +6d8 . . ........ 1.5% 
High frequency waveform quality. . fairly good 
Mid band intermodulation (I kHz+ I .5kHz 24cm/sec).. . 1.5% 
HF intermodulation, pulsed IOkHz, 24cm/sec peak 0.3% 
Pink noise intermodulation, 12kHz, 1 6kHz, 20kHz .. 0.5%, 1%. 2.8% 
Typical selling price inc VAT.. . .... £190 
*+20dB step up 
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Absolute Sounds, 42 Parkside, London, SWI 9  �· � 
Tel 0 1 -947 5047 • 

• 
---, reduced separation (25 , 3 5 ,  20) and increased 

Costing around £500, this wood-bodied cartridge 
proved to be a thorn in our flesh. For while it could 
often give a superb subjective performance, it was 
also possessed of certain problems, and the mix 
made review judgment a nightmare. Tested at a 2g 
downforce and producing a comparatively healthy 
hum-free output, it possessed a very low com
pliance and required surprisingly heavy arms of up 
to 30g, despite its own rather high body mass. 
Damping was not strictly necessary but could be 
helpful in moderation. A tiny high quality multi
faceted line contact stylus was fitted to the boron
deposited alloy cantilever, and while the wide 
bandwidth (50kHz+) clearly revealed the harm
less disc cutter ringing on squarewave plots, the tip 
mass resonance was obviously well controlled. 

With a gentle I dB presence droop and a mild 
3 dB rise towards 20kHz, the response was fairly 
uniform, but the separation was phenomenal, with 
remarkable generator symmetry and orthogonality 
in all planes. In practice this design was quite a 
good tracker, despite the 3 . 5 g  needed for the 
' Supertrack', since the more musically important 
mid and high frequency intermodulations were 
correctly handled at 2 g, and the noise intermodula
tion was also particularly good. 

Rated excellent on sound quality the Koetsu was 
judged as slightly dull in balance. Its midrange 
definition, solidity, depth and transient clarity 
were quite exceptionally good and the bass was 
extended in addition to being well differentiated if a 
little 'full' . The treble was also free of vices and had 
outstanding stereo accuracy. Although it was 
occasionally caught out on the highest level tracks, 
the mistracking was hardly noticeable. 

Personally I could not justify the expenditure 
much as I would like to own a Koetsu. Its ' rich' 
character makes audition with a specific system 
important, but those with well- l ined pockets and 
experienced ears might find this cartridge difficult 
to resist 
Tests on a more recent sample showed a slightly 

compliance (I 2cu), though the sound quality 
showed little change. 
Cartridge type/mass . medium output moving coil, 1 2g 
Estimated dynamic compliance at JO Hz . .  8 . S cu (X 1 0-6cm/dyne) 
Specified downforce . tested at 2 .0g 
LF resonance in test  arm ( SME I 1 1 ,  6g me + cart) . . . . . . .  + 1 1  dB at 13  Hz 
Sensitivity at I kHz . . . . . . . . . . . . . . . . . . . . .  ( alone 0.99 mV) 0 .9mV/cm/sec* 
Relative output (OdB = l mV/cm/sec) . . . . . . . . . . . .  ( alone -2 1 dB) -! dB• 
Subjective sound quality.  . . . .  very good 
Recommended loading. . . . .  30--200 ohms uncritical 
Recommended ann mass . . . . . . . . . . .  : . . . . . . . . .  I 2-30g 
Recommended arm damping . . . . . . . . . . . yes, moderate 
Induced hum level. . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Stylus type . . . . .  fixed naked line contact ( ? )  
Finish a n d  alignment . . . . . . both very good 
Tip geometry. . . . . . . . . . . . . . . . . . . . . . . .  estimated 8 X line um 
HF resonance ( tip mass/vinyl) . . . . . . . . . . . . +3dB at 30kHz 
Frequency response 30Hz-20kHz . . . .  - 1 .  +3dB 
Frequency response 100Hz-5kHz l .OdB 
Stereo separation. J OO Hz. I kHz, I Ok Hz . 27dB, 40dB, 28dB 
Channel difference at I kHz. I Ok Hz . I .OdB. 1 .0dB 
Trackability 300Hz lateral ± 1 5 dB . .  2 . 5 g  
Trackability 3 00 H z  vertical ± 1 1.dB . . l . 5 g  
Trackability 3 00 H z  lateral + 1 8dB ( ' Supertrack' ) .  . ( with heavy bias) 3 . 5 g  
Distortion 300Hz lateral +9dB . 0 . 1 8% 
Distortion 300Hz vertical +6dB 1 .4% 
High frequency waveform quality. 
Mid band intermodulation ( I  kHz + I . 5 kHz 24cm/ sec) . .  
HF intermodulation. pulsed I Ok Hz, 24cm/sec peak . 
Pink noise intermodulation. 1 2kHz. l 6kHz. 20kH z .  
Typical selling price i n c  V A T  . .  
*assuming 20dB step up
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Asak DC2 1 00K 
Linn Products Ltd , 2 3 5  Drakemire Drive, Castlemilk, Glasgow G45 9 SZ 
Tel 04 1 -634 3860 

This cartridge has an excellent pedigree and 
comprises a model specially made by Supex to 
Linn' s requirements, embodying much of the 
mechanics of the costly SDXJ OOO, together with 
certain of those of the '900. Its moderate com
pliance is suited to medium-high mass arms, while 
its high body energy means that additional mass 
loading is recommended when used with delicate 
low mass tonearms. It produced a healthy hum
free output, was not particularly critical of elec
trical loading, and was fitted with a superlative true 
elliptical stylus whose alignment and profile were 
both very good. 

Much flatter compared with previous Supex 
models we have measured, the presence droop was 
held to I dB, though with a mild channel imbalance 
and response rise in the last octave. This anomaly 
was mirrored by the crosstalk response, the 8kHz 
point proving to be a perennial region of trouble for 
the Supex 900 and 1 OOO also. In other respects the 
separation was to a high standarli. Again in 
common with the Supexes, trackability did not 
prove to be the Azak' s strongest point The 
' Supertrack' was failed even at 3 g, as was the mid 
intermodulation section at 2g; however, high 
frequency trackability was very fine, as were other 
measured distortions. 

Rated 'very good' on the listening tests the sound 
was only let down by occasional coarsening, 
indicative of mistracking on high level complex 
passages, and a hint of ' edginess' or 'grit' in the 
upper treble. The stereo presentation was excellent 
with the bass clean and firm, and the midband 
highly neutral as well as transparent, exhibiting 
excellent transient detail. 

This cartridge showed many of the good quali
ties of the more costly Koetsu, albeit lighter and 
' sharper' in balance, a factor which may nonethe
less work to its advantage with certain systems. 
The Linn Asak is probably Supex' best product to 
date, and it goes well with the exceptional Linn 

/ttok arm, but its body width can cause mounting 
problems in some headshells. 

Cartridge type/mass low output moving coil. 6g 
Estimated dynamic compliance at l O Hz .  1 4cu ( X l 0+6cm/dyne) 
Specified downforce: range l .8g to 2 .2g . . tested at 2.0g 
LF resonance in test arm ( SME 1 1 1 .  6g me + cart) . + 1 2dB at 1 3 .5 Hz 
Sensitivity at I kHz (0.04 5 mV alone) :-9mV/cm/sec* 
Relative output (OdB = I mV/cm/sec) ( -27dB alone) -I dB* 
Subjective sound quality 
Recommended loading 
Recommended arm mass . 
Recommended arm damping . . . . . . . . .  yes. moderate 
Cartridge coil resistance/inductance 3.5 ohms, negligible mH 
Induced hum level. . very good 
Stylus type . fixed. oriented. naked. ell iptical, spec 5 X 1 8um 
Finish and alignment . . . . . .  both very good 
Tip geometry. . true swept el l iptical, 7 X I 8 um 
HF resonance ( tip mass/vinyl) . +9dB at 42kHz 
Frequency response 30Hz-20kHz. + 1 . 5 .  - 1 . 3dB 
Frequency response 1 00Hz-5kHz I .  !dB 
Stereo separation. l OOHz.  I kHz.  l OkHz 32dB.  38dB. 22dB 
Channel difference at I kHz. I Ok Hz 0 . l dB. 0 .6dB 
Trackability 300Hz lateral ± l 5dB 2 . 1  g 
Trackability 300Hz vertical ± I  2dB . .  I .4g 
Trackability 300Hz lateral +I 8dB ( ' Supertrack' ) . . . fai led at 3g 
Distortion 300Hz lateral +9dB 0.5% 
Distortion 300Hz vertical +6dB . . 2 .0% 
High frequency waveform quality . good 
Mid band intennodulation ( I  kHz + 1 . 5 kHz 24 cm/sec) . 5% 
HF intennodulation. pulsed I Ok Hz. 24cm/scc peak . . . .  0 . 1 5 %  
Pink noise intennodulation, l 2kHz. 1 6kHz. 20kHz. . L .28%. 0.4'1%. 1 .8% 
Typical selling price . . . £ 1 8 5  when revie;ed. rJOw £207 
* assuming 26dB step up 
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Mayware MC3 L ::s�L=: Mission 773 (fully �'""di

Mayware Ltd , PO Box 58 ,  Edgware, Middlesex HA8 9UH • Mission Electronics, Unit 9A, George Street, Huntingdon, Cambridgeshire PE1 8 6BD 
Tel 0 1 -958  942 1 
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.-----------------------� 3L is worthy ofrecommendation, with the assump and was fitted with a high quality stylus. An 

audition is recommended. 

This Japanese-made; relatively inexpensive, high 
output moving-coil possessed a moderate com
pliance, thus suiting it to low and medium mass 
.tonearms; in most cases damping should be 
unnecessary. Almost by definition it is uncritical of 
electrical loading, and while its output was some 
5 dB below the nominal target of 1 m VI cm/ sec, the 
hum rejection was fortunately very good. Tracking 
at a 2g downforce, a line contact stylus was fitted 
which showed very good alignment and finish. The 
grind was Shibata with an 8um estimated scanning 
radius, and an extended major contact radius. 

Poorly damped, the HF resonance lift was some 
IOdB at 38kHz, as the prolonged ringing on the 
squarewave response indicates, with a 3 dB step at 
20kHz in evidence. A small 1 dB droop in the 
presence band also characterised the frequency 
response. The first sample we tried exhibited up to 
4dB of channel imbalance depending on the 
modulation axis, but a second sample obtained 
with the importer' s permission direct from a local 
dealer was fine. Channel separation was good, 
especially at high frequencies, and both tracka
bility and distortion were generally satisfactory, 
though the mid intermodulation section did cause 
some difficulty, with marginally higher distortion 
as a result 

Rated as ' good' on the listening tests, the MC3L 
provided a generally neutral frequency balance if 
perhaps slightly dulled in the upper mid and 
occasionally bright or even slightly 'fizzy' in the 
upper treble. Stereo staging was stable and precise 
with fairly good depth, and the presentation of 
detail was also good, but with the sound marred 
somewhat by a coarsening on complex orches
trated passages. However, the muddy almost 
coloured effects common with some cartridges 
were essentially absent here. 

In view of its flexibility in terms of arm and 
amplifier matching as well as its lack of a step up 
requirement, its good quality stylus and generally 
good performance throughout the tests, the MC-

tion that the first sample with poor channel balance 
was a ' rogue'. 
Cartridge type/mass 
Estimated dynamic compliance at IOHz . 
Specified downforce: range I . 8g  to 2 . 2 g  . 
LF resonance in test ann { SM E I 1 1 .  6g me + cart) . 
Sensitivity at I kHz. 
Relative output (OdB = I mV/cm/scc) . 
Subjective sound quality . good 
Recommended loading . 47k  ohms plus uncritical pF 
Recommended ann mass 3-l 2g 
Recommended ann damping. marginal value 
Cartridge coil resistance/ inductance .  1 1 5 ohms, negligible mH 
Induced hum leve l .  . . . . . . . .  very good 
Stylus type . . . . . .  fixed naked line contact 
Finish and alignment . . . . . .  good polish, very good alignment 
Tip geometry. . . . .  well-shaped Shibata. effective contact 8 X l ine um 
H F  resonance ( tip mass/vinyl) . + I OdB at 3 8 kHz 
Frequency response 30Hz-20kHz . - 1 ,  +3dB 
Frequency response 1 00 Hz-5kHz ±0.8dB 
Stereo separation. I OOHz, 1 kHz. I Ok Hz . . . .  22dB.  28dB.  28dB 
Channel difference at 1 kHz. I Ok Hz. . 0 . 1  dB. 0 . 2dB  (4dB I st sample) 
Trackability 300Hz lateral ±I 5 dB l .6g  
Trackability 300Hz vertical ± J 2d8 . . . . . . . .  I . 2 g  
Trackability 3 00 H z  lateral + J 8d8 ( 'Supertrack ' )  . . . .  2 . 1 g 
Distortion 300Hz lateral +9dB . . ( 1 .0 I st sample) 0.4% 
Di"stortion 300Hz vertical +6dB . 1 .4% 
High frequency waveform quality . . . . .  fair 
Mid band intennodulation ( I  kHz + 1 . 5 kHz 24cm/ sec). . . . . . . . . . .  2 .0% 
HF intermodulation. pulsed I OkHz. 24cm/sec peak . . . . . . . . . .  0 .3% 
Pink noise intermodulation. 1 2 kHz. I 6kHz. 20kHz. . . 0 .35%. 0.45 %.  2 .0% 
Typical selling price . . £49 ( assessed at £6_9) 
+10 . , . 
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Previously examined in prototype form, the 773 is 
now in full production. We were alarmed to 
discover a 40° odd tracking angle on unpacking, 
but were informed that this was deliberate since an 
hour or two of ' running in' promoted a reduction to 
27° or so. Although this was still rather excessive it 
was nonetheless acceptable, since the compliance 
was very high at 45 cu. The latter indicates the use 
of low mass arms without damping. A high output 
moving-coil, no step up device was required, nor 
did it prove load conscious. An excellent four
faceted line contact stylus was fitted, namely a 
Paroc, with a narrow 6um scanning radius. 

The very uniform response was mirrored by the 
flat topped squarewave, the well-controlled lead
ing edge on overshoot coresponding to the well
damped tip mass resonance at 27 kHz. Channel 
balance and separation were both very good. A 
small internal symmetry problem was apparent, 
since the distortion results differed markedly for 
left and right channels (not uncommon with 
cartridges! ), and the results, although still reason
able, represent an average of the two readings. 
.Low frequency trackability was very good, with 
the Supertrack accommodated within the test 
downforce of 1 .  7 g, but both mid and high fre
quency intermodulation bands were mistracked 
and the noise intermodulation results were poorer 
than usual. 

Rated as 'very good' on sound quality with little 
exaggeration of distortion, the 773 nevertheless 
sounded a trifle bright, even ' edgy' at times. The 
frequency balance was very open and detailed, 
with pleasing transparency and good stereo depth, 
but the image was not quite stable (perhaps a 
product of the high compliance?) Complex mid 
and high frequency passages also promoted a mild 
coarsening of the reproduction. 

While it does not entirely convince me at the 
price, this fine cartridge needs no step up or arm 
damping, proved uncritical of electrical loading, 

Cartridge type/mass high output moving coil. 5 . 2 g  
Estimated dynamic compliance a t  I O Hz .  45cu ( X  I o-�cm/dyne) 
Specified downforce . . tested at I . 8g  
LF resonance in test arui ( SME I 1 1 , 6g  me + cart) . +5dB at 7 . 2 Hz 
Sensitivity at I kHz. . . 0.45 mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) . . . . . . .  -7dB 
Subjective sound quality . . . . . . .  excellent 
Recommended loading. . . 2 2-4 7 k  ohms plus 50-500pF 
Recommended arm mass . . . .  3� g 
Recommended arm damping . not required 
Cartridge coil resistance/inductance . 200 ohms, negligible 
Induced hum level. . very good 
Stylus type . .  fixed. line contact 5 X line um 
Finish and alignment . . . both very good 
Tip geometry . well-formed 4-faceted Paroc, effective contact 6 X line um 
AF resonarlcC ( tip mass/vinyi) . . . . . . . . . .  +4dB at 2 7 kHz 
Frequency response 30 Hz-20kHz . . . . . . . . . .  -0.5 ,  +I dB 
Frequency response 1 00Hz-5 kHz ±0.2dB 
Stereo separation. I OOHz. I kHz, I Ok  Hz . . . 28dB.  36dB. 25dB 
Channel difference at I kHz ,  I Ok Hz . . 0 .2dB, 0. 1 dB  
Trackability 300Hz lateral ±I  5 dB . . 0 .95g 
Trackability 300Hz vertical ±I  2dB . .  l .2 5 g  
Trackability 3 00 H z  lateral + I  8dB ( ' Supertrack')  . . . . . . . . . .  I . 5 5 g  
Distortion 300Hz lateral +9dB . . . . 0 .6% 
Distortion 300Hz vertical +6dB . . . . . . . . . . . . . . . .  3% 
High frequency waveform quality . . . good 
Mid band intermodulation ( I  kHz + 1 . 5 kHz 24cm/ sec) . 5% 
HF intennodulation. pulsed J OkHz, 2 4cm/sec peak . 1 . 2% 
Pink noise intermodulation, 1 2kHz. 1 6 kHz, 20kHz . .  0 . 8%, 1 . 2%, 3% 
Typical selling price inc VAT. . . £ 1 60 
+10, 
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Ortofon VMS20 E  II ( revised and reprinted) 
Harman Audio ( UK) Ltd , Mill Street, Slough, Berkshire Sl2 5 DD 
TeJ J.075 3) 769 1 1

This m odel was also reviewed in Mark I version in 
the first issue, but did not achieve any particu
lar distinction. The first '20E II tried here offered 
good but not especial separation, the generator axes 
showing a lack of mutual alignment, but a second 
sample (not selected) provided the improvement 
shown by the dotted trace on the graph; accordingly 
this  sample was used for all subsequent testing. 
Two frequency responses were also charted to 
explore the criticality of loading, with the optimum 
dotted 400pF curve clearly the best Without too 
great elalx>ration the VMS with a naked elliptical 
tip may be regarded as a improved version of the 
FF1 5E. 

Measurement showed the VMS compliance to 
be a little higher than the '15 ,  at 28cu,  but track
ability was significantly increased, the Supertrack 
needing just 1 g. Most distortions were similarly 
good except for the ' i  -octave results which were 
much better than for the '15 ,  while an excellent 
frequency response and channel balance were lx>th 
charted, plus very good separation throughout. 

On audition the '20E II appeared in the top group 
which is an excellent result for the price paralleling 
the achievement of the ADC XLM Ill in this 
respect. Considered very slightly nasal and dull in 
tonal colour it was nevertheless sufficiently neutral 
to achieve close tape copying. Stereo imaging was 
reproduced with precision and depth, and the treble 
range was clean and clear even on complex pass
ages; overall a very musical and accurate sound 
with quite quiet surfaces. 

The stylus report showed a naked 220µm round 
stock elliptical diamond to specification, with a 50° 
cone angle and good shape. The alignment was fine 
but polish disappointingly poor. 

In conclusion, the 400pf loaded VMS 20E II can 
be strongly recommended on the assumption that 
the second sample rather than the first was typical, 
but is best suited to low mass arms. In addition, a 
cartridge of this calibre should really have better 

stylus polish, which would ·complete' the otherwise 
fine diamond fitted .  

GENERAL DATA 
Induced M agnet 'VMS' ,  5 g  

2 8 c u  ( X  1 0  _b cm/dyne l  
tested at I . Jg  

+ l  l dB a t  8 .9Hz 
J . 2mV/cm/sec 

+2dB 

20 Hz 50 1 00  200 � h .  2k 5k I OI<  20lt 
F r c 4 u c n 9  ri.: �ponsc.  rcl u u t µ u t .  and '>Cparat 1un  r e f  UJ U ( I m v / c m  ' '> C C ) 
( Jotted c u r v e  400pf; separat ion '>CC te x t ) .  

I k H z  squarewave 

� . .  

'W ·� ���������������������---""""'!"--...... ���--� ( revised and reprinted) Ortofon M20 FL Super � . 
Harman Audio ( UI<.)' Lt(f; .

Mill Street, Slough, Berkshire SU 5 DD �· 
Tel (0753 )  769 1 1 .. -

he 
' P < 

Super was obviously not such good value as 1 
companion VMS, but nevertheless easily desen _ _  

recommendation . The lower compliance was a help 
in achieving a match with medium mass arms.  
GENERAL DATA 

This top-of-the-line induced magnet cartridge was 
built to have a moderate compliance of 20cu, thus 
allowing the use of medium mass arms up to 1 Og, 
and subsonic damping is probably not essential .  
Although employing a different stylus assembly, 
the 'FL Super had the same body resistance and 
inductance as the other Ortofon models in the 
report, and the obligatory 400pf of loading was
therefore required, the output also proved sup
ris ingly high. A standard alloy cantilever was fitted 
but with a line contact tip which allows tracking 
forces of up to 2g without accelerated wear. 

On test I .  7 g was in fact required to cope with 
Supertrack + l 8dB, so perhaps the permissible 
downforce range was just as well! Frequency re
sponse was as excellently controlled as with the 
cheaper VMS and balance was fairly good, with 
channel separation excellent throughout. Track
ability at the test downforce ( 1 .6g) was fine with all 
distortions held to very good levels; in fact, the 
usual rise in lateral distortion so often noted with 
line styli was avoided here altogether. The square
wave reflected the fine channel response, the single 
'ring' simply deriving from the steep rolloff alx>ve 
20kHz. High frequency waveforms were notice
ably cleaner than average. 

Auditioning ranked the 'FL Super in the top 
class. Distortion was very low right to end of side, 
as well as on high level sections which often caught 
other models out. Stereo was fine with great 
musical clarity and depth plus an open, quite 
neutral balance, but surface noise was slightly 
obtrusive, and on occasion a marginally cold, steely 
quality was detected - something not noticed with 
the VMS20EII. 

Stylus examination revealed a superb square 
stock naked l ine contact diamond with correct 8µm 
minor radius and a 50° cone angle. Polish and 
alignment were very good, though the shape neared 
a Shibata profile, extending a little deep. 

Another fine Ortofon cartridge, the M20 FL 
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Ortofon LM20 (& Concorde) 
Harman Audio ( UK) Ltd. , Mill Street, Slough, Berkshire SU 5 DD 
Tel (075 3 )  769 1 1 

Only 20 styli fit the versatile range of Ortofon '20' 
bodies, including the LM bracket type, and the 
Concorde headshell series, and various acces
sories are supplied to help mate these models to 
various arms. The two styli - the 20 and 20H -
show how seriously Ortofon now take the question 
of matching, as the H is a high compliance model, 
while the other is suitable for greater mass arms of 
up to 1 5  g. Damping would be helpful for both, and 
one would expect to run the 20 at a higher 
downforce than the 1 . 1  g suggested for the 20H, the 
latter reviewed fully here. The Diasa-shanked 
diamond could have been better aligned, since this 
is a critical factor where such a four-faceted ground 
stone in line contact form is concerned. 

The frequency response was dependent on 
loading, and while it showed a mild 2 .5 dB drop at 
20kHz using 400pF, it was otherwise uniform. A 
hint of the resonance/ crosstalk problem noted with 
the LMJO was present here also, but acceptably 
controlled, and while separation was fairly good, 
there was room for improvement Trackability was 
generally fine, passing ' Supertrack' at just a 1 .2g 
downforce, but the distortion levels were higher 
than usual; in this instance the stylus rake align
ment was a possible cause. The standard 20 with 
its lower compliance and thus reduced cantilever 
deflection offered better alignment here. 

Just scraping into the ' very good' class on the 
listening test, which is remarkable at the price, the 
panel awarded high marks for clarity, stereo 
presentation and a neutral frequency balance, free 
of edginess. However they also noted some groove 
contact failure including excessive clicks and 
surface noise, while it was especially noisy on the 
lacquer cuts. 

Ortofon have clearly maintained their market 
position, for despite the stylus alignment error, the 
LM20(H) can be seen to have done well. The 
standard 20 is particularly recommended at a 
higher downforce (eg: 1 .6 g) ,  while the various 
versions available will suit almost any tonearm. 

Cartridge type/mass. 
E stimated dynamic compliance at I O Hz 
Si)cCTfTcd downforcc: range 0 .8g  to 1 .2g .  
LF resonance in test arm ( SM E  1 1 1 .  6g me + can) 

( + I J dB at 1 2 Hz) + 1 4dB at I O Hz 
Sensitivity at I kHz. 
Relative output (OdB = I mV/cm/sec) 
Subjective sound quality 
Recommended loading.  
Recommended arm mass 
Recommended arm damping 
Cartridge coil resistance/inductance 
Induced hum level 
Stylus type. 
Finish and alignment . 
Tip geometry . 
HF rcs·onance ( tip mass/vinyl) . 
Frequency response 30 Hz-20kHz 
Frequency response I OO Hz-5 kHz 
Stereo separation. I OOHz. I kHz. I Ok Hz . 
Channel difference at I kHz, 1 OkHz 
Trackability 300Hz lateral ± l 5 d8 . 
Trackability 300 Hz vertical ± 1 2dB . 
Trackability 300 Hz lateral +I 8dB ( ' Supertrack' ) 
Distortion 300Hz lateral +9d8 . 
Distortion 300Hz vertical +6dB 
High frequency waveform quality . 
Mid band intermodulation ( I  kHz + I .5 kHz 24cm/ sec) 
H F  intermodulation. pulsed I OkHz. 24cm/sec peak 
Pink noise intermodulation. J 2kHz, I 6kHz, 20kHz 
Typical sel l ing price inc VAT . 
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Ortofon LM3 0 H  (& Concorde) 
Harman Audio ( UK) Ltd , Mill Street, Slough, Berkshire SU 5 DD 
Tel (075 3 )  769 1 1 

A vaiiable in high and medium (;Qmpiiance ver
sions, the 30 is Ortofon' s top low mass (LM) 
model, and has also been incorporated in the 
SME III arm system to sell as a complete ' carrier' 
unit. The H version is fully reviewed here, while 
the standard JO will suit arms of up to 1 5 g  mass at 
a 1 .6 g downforce. Due to their very low body mass 
certain models in the range need special counter
weights with many arms, which Ortofon supply. 
Their low frequency resonance would benefit from 
some arm damping, with 400pF or so the optimal 
electrical loading value. The cartridge was fitted 
with a well finished, aligned and mounted line 
contact stone of Shibata grind. The stylus was low 
in mass and offered an Sum scanning radius, visual 
inspection suggesting that the tip was rather deep
pointed. 

The essentially smooth frequency response had 
a ' rich' balance, possessing a mild presence droop 
and also a mild extreme treble rolloff, while the 
+/ - l dB limits from l OOHz to 5 kHz served to 
define a gently falling response. Balance was good 
and separation very good especially at high 
frequencies, but that mysterious ' LM' mid be
haviour was still in evidence here at 700Hz or so, 
with a momentary separation reduction to 20dB. 
Distortion was well controlled throughout, with 
fine trackability, but at a 1 . 3 g  downforce the mid 
intermodulation section was on the verge of 
breakup; 1 . 5 g produced a quite satisfactory result, 
however. 

Rated ' very good' on the listening tests, the 
LM30 was undoubtedly possessed of a cleaner and 
more subtle sound quality than the LM20. It 
showed great clarity and retrieval . of detail, and 
sounded quite open, but "'(ith a slight trace of treble 
' edginess'. The stereo behaviour was complex; at 
times it was very good with fine depth, and yet 
occasionally it seemed to lose focus slightly in the 
midrange, possibly due to the mid separation 
anomaly noted previously. It was also marred 
slightly by a less kind handling than usual of 

surface noise clicks and distortion, which could be 
a nuisance; the deep tip is perhaps responsible 
here? 

The LM30 can be seen to be a very good 
performer on virtually all counts and at a realistic 
price. The matching versatility of the range is an 
important plus factor, and despite certain minor 
quirks of performance, a recommendation is 
clearly deserved. 
Cartridge type/mass . .  
Estimated dynamic compliance at I 0 Hz . 
Specified downforcc . 

induced magnet 'VMS' ,  2 . 6g  
30cu  ( X J Q-6cm/dync) 

tested at I . Jg  
. + 1 2dB a t  1 0 .S Hz 

0 .95mV/cm/sec 
. -0.S dB 

LF resonance in te st arm ( SME 1 1 1 , 6g me + cart) . 
Sensitivity at I kHz . .  
Relative output (OdB = I mV/cm/sec) 
Subjective sound quality . . . . . . . . .  very good 
Recommended loading .  . 4 7 k  ohms plus 350-450pF 
Recommended arm mass 4-1 Og 
Recommended arm damping . yes. moderate 
Cartridge coil resistance/inductance . . 600 ohms, 500mH 
Induced hum level . fairly good 
Stylus type. . naked ' l ine· 
Finish and al ignment . . both very good 
Tip geometry . . . good quality. low mass Shibata, 8 X line um 
HF resonance ( tip mass/vinyl) . . . indeterminate 
Frequency response 30 Hz-20kHz + 1 . 5 ,  -JdB 
Frequency response IOO Hz-S kHz . . . . . .  ± ! dB 
Stereo separation, I OOHz, I kHz, I Ok Hz 28dB. 35 dB. 36dB 
Channel  difference at I kHz. I OkHz . . . 0 .2dB, 0 .6dB 
frackability 300Hz lateral ± 1 5 dB . . . . . . . . . .  U .6g 
Trackability 300Hz vertical ± 1 2dB . 0 .7g 
Trackability 300Hz lateral + 1 8 dB ( ' Supertrack') l . 2g  
Distortion 300Hz lateral +9dB . . . .  0 .3% 
Distortion 300Hz vertical +6dB . . 2 . 3% 
High  frequency waveform qual ity. 
Mid band inte rmodulation ( I  kHz + 1 . 5 kHz 24 cm/sec) 
HF intermodulation, pulsed I OkHz. 24cm/scc peak 
Pink noise intermodulation. 1 2kHz. J 6kHz, 20kHz . 
Typical sel l ing price inc VAT . 
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Reference Products,
Tel (0865 ) 60844 

Specially manufactured in Japan for the UK 
Reference Company, this low output moving-coil
needed a high gain, low noise step up or input, and
is likely to give less satisfactory results using a
transformer. Of medium compliance, low to
medium mass arms are recommended, and damp
ing was unnecessary. A near-flawless and true
elliptical diamond stylus was fitted, showing fine
polish and very good alignment The vertical
tracking angle was a trifle high at 30°, but this did
not appear to impair the results, and the tip mass
resonance was well-damped as the squarewave
response testifies. 
In the important middle region channel balance

was well maintained, deteriorating somewhat
above IOkHz, while the respectably uniform
frequency response showed minimal presence
droop and only the very mildest of ripples at high
frequencies. Channel separation was very good
overall. The cartridge proved to be a generally
good tracker, but the highest levels of ' Supertrack'
and the mid intermodulation test caused some
trouble, as did the pink noise intermodulation
sections. Otherwise distortions were very good. 
Rated firmly in the ' good' category on sound

quality, the Spectre offered a pleasing balance of
qualities. The sound appeared open and lively with
good rendition of detail, while the stereo was quite
stable with good frontal precision and well devel
oped depth. Very complex passages caused some
hardening, while a hint of graininess or lack of
sweetness was apparent in the treble, but surface
noise and distortion were both handled well. 
The Spectre can be seen to be a good allrounder,

offering the fine stereo quality we have come to
expect from good moving-coil designs. Consider
ing its realistic price level it is certainly worthy of
recommendation, despite the need for a step up
device. 

Cartridge type/mass 
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Shure M97E 
Shure Electronics Ltd. , 
Tel (0622) _5988 1 � Eccleston Road, Maidstone MEI S � 

' were only to increase the damping action, reduce� 
the compliance and improve the tip, it could be � 
even better!

aving been disappomted last year with the
performance of the 95EJ, we were pleased to find
this 97-series model doing rather better this time.
At the outset, however, certain problems are
apparent a moderately high compliance cartridge,
it is unfortunately best suited to low-medium mass
tonearms, which are likely to be out of its logical
price-matching bracket It also demonstrated a
sharp resonance rise which was found to be little
affected by the attached damper; it was fairly
critical of electrical loading, with 250pF as the
optimum value in our opinion. The output was
however healthy, with good hum rejection. Despite
its low price, the stylus could have been better, as
examination showed it to be a relatively massive
metal-shanked stone of just fair polish and align
ment Possessing a pseudo-elliptical grind, the
contact region was virtually spherical at a 1 8 um
radius. 
The frequency response was very smooth,

falling gently with frequency to -2.5 dB, 20kHz,
while balance and separation were both reason
ably good At a 2g downforce there was a huge
tracking reserve, and the compliance could there
fore have been reduced to good effect, better
suiting popular tonearms. The distortion at 300 Hz
lateral was a trifle high but the other results were
all surprisingly good, considering the state of the
stylus. 
Rated a comfortable 'good' on the listening tests

the sound was in fact exceptional for the price. 
Despite being on the dull and ' thick' side of
neutrality, the cartridge nonetheless found favour;
its tracking was secure, and stereo presentation
reasonable, with clarity good and the overall sound
unfatiguing. Detail loss over and above the ' rich'
balance was apparent in the treble, but this was not
too serious. 
At the price the 97EJ can be recommended

without hesitation. Despite its low price, the
correct arm and electrical matching should be
observed to obtain the best results, and if Shure 

Cartridge 1ypc/mass .\. . moving magnet, 6 .4g  
Estimated dynamic compliance at I O Hz .  28cu ( X  I o-hcm/dync) 
Specified downforcc: range 1 .5 g  to 3 g . .  . . . . tested at 2 .0g 
LF resonance in test  arm ( SM E  1 1 1 ,  6g  me + cart) . . . .  + l 5d8  at 9 Hz* 
Sensitivity at I kHz. . . . 0 .85 mV/cm/scc 
Rclativc output (OdB = l mV/cm/sec) . .  - 1 . S dB 
Subjective sound quality . good 
Recommended loading. . . 47k  ohms plus 200-JOOpF 
Recommended arm mass 3-1 Og 
Recommended arm damping. some ( cartridge damper Jess effective than HE) 
Cartridge coil resistance/ inductance 1 550 ohms, 700mH 
Induced hum leve l .  very good 
Stylus type . . . detachable, large shank mount el l iptical, spec 10 X 1 8 um 
Finish and alignment both only fair 
Tip geometry . pseudo-el l iptical, effective contact 1 8  X I Sum 
HF resonance ( tip mass/vinyl) .  indcterminale 
Frequency response 30 Hz-20kHz. +0.5 .  -2 .5dB 
Frequency response I OO Hz-5 kHz. . +0. 5 .  - l . 5dB 
Stereo separation. J OO Hz .  I kHz, I Ok Hz 2 3dB. 25 dR. 26dB 
Channel diflercnce at I kHz, ! OkHz 0.8dB. 0 . 1  dB 
Trackability 300Hz lateral ±I 5dB 0.9g 
Trackability 300Hz vertical ± I 2dB . 0 .7g 
Trackabil ity 300Hz lateral + I  8dB ( " Supcnrack' ) . . I . J g  
Distortion 3001-lz lateral +9dB 0 .7 'Xi 
Distortion 3001-lz vertical +6dB . 2 .7% 
High  frequency waveform quality. fairly good 
Mid band intennodulation ( l kHz + 1 .S kHz 24cm/scc). 1 . 8% 
H F  intermodulation, pulsed I Ok  Hz, 24cm/sec peak . . . .  0 . 37% 
P ink  noise intermodulation, I 2kHz, l 6kHz. 20kHz. 0 .3%.  0 .55%,  3 . 3% 
Typical selling price inc VAT . . £24 
• + 1 2dB with stabiliser
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:Shure Electronics Ltd. , Eccleston Road, Maidstone MEI S  6AU 
Tel (0622) S988 I 

To some degree the models in the M9 7 series may 
be regarded as versions of the VJ 5/V but without 
the high frequency anti-resonance damper in the 
cantilever assembly. The SC39 ' professional' 
cartridge is also closely related, but has a stylus 
guard system substituted for the 97's  damper 
brush. The version reviewed here carries the HE 
suffix, which in Shure' s terminology denotes a 
'hyper-elliptical' stylus, the specification defining 
a form of line contact As with the VJ 511/HE, the 
naked rondel stylus proved to be of good quality 
and finish with essentially elliptical radii 
8 X I 8um, although some sweeping of the major 
radius provided a little contact extension. The 
stone was however a little offset in its mounting on 
the cantilever, though the grind symmetry was 
better than for the VJ 5 sample. Critical of 
electrical loading, 3 SOpF was preferred. Bearing in 
mind the high compliance, low mass arms would 
be a necessity without the effective damper brush, 
but its inclusion fortunately extends the cartridge' s 
compatibility into the medium mass range. 

The frequency response was very smooth if 
slightly ' rich' in balance and the good uniformity 
and high frequency control was shown by the well
damped squarewave response. Stereo separation 
was to a very good standard at all frequencies, 
while distortions were well-controlled and tracking 
exemplary on all bands. 

Rated ' very good' on sound quality, this was a 
fine result for the price and probably the best yet 
for a Shure cartridge in this publication. Criticised 
for a slightly dulled ' dead' frequency balance and a 
suspicion of hardness on string tone, the sound 
grew on many panelists during the sessions. It 
exhibited a generally clear and even performance 
with relaxed tracking, and coherent and precise 
stereo imaging, with good depth. 

At this price level the damper was felt to be a 
worthwhile accessory in terms of arm compati
bility, and the overall performance - both on 
technical and subjective grounds - was very good 

Stereo separation was fine for a moving magnet 
design and would appear to correlate with the good 
stereo image depth we observed. Shure' s price-v� 
performance equations are currently producing 
good results, ,and the 97HE can be recommended 

Cartridge type/mass . moving magnet. 6 .4g  
Estimated dynamic compliance a t  IOHz .  . . 35 cu ( X I Q-6 cm/dyne) 
Specified downforcc: range 0 .75g  to 1 .5g  . . . . . . . . .  tested at I . 2 5g  
LF resonance in test ann ( SME I 1 1 ,  6g me + cart) . + I OdB at 7 . 9 H z* 
Sensitivity at I kHz. . 

· 
. . . . .  0 .9mV/cm/sec 

Relative output (OdB = l mV/cm/sec) . .  - 1 .0dB 
Subjective sound quality . . . . . . . . . . . . . .  very good 
Recommended loading . .  . . . . . . . . . . . . .  47k  ohms plus 200--300pF 
Recommended ann mass. . . . . . .  3-l 2g 
Recommended ann damping . . . . . .  cartridg.! damper fitted ( recommended) 
Cauridge coil resistance/inductance . . . . . . . . .  1 550  ohms, 700m H  
Induced h u m  level. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . very good 
Stylus type . . . . .  detachable, Shure hyper-elliptic, naked. spec 5 X line um 
F inish and alignment . . . . g?<Jd finish, fairly good mounting 
Tip geometry essentially a well-fonned ell iptical, contact 8 X 1 8  um 
HF resonance ( tip mass/vinyl) . . . indeterminate 
Frequency response 30Hz-20kHz . + I ,  -2 .3dB 
Frequency response J OOHz-5 kHz . ± ! dB 
Stereo separation, I OOHz. l kHz, I OkHz. . . . .  28dB. 34dB. 35 ( av)d8 
Channel difference at I kHz, I OkHz . . . . . .  0 . 8dB, 0 .8dB 
Trackability 300Hz lateral ±I  5 dB . . . . . . . . . . .  0 .9g  
Trackability 300Hz vertical ± I 2dB . . . . . . . . 0 .8g  
Trackability 300Hz lateral + I  8dB ( ' Supertrack') . . . . . .  I . 25g  
Distortion 300Hz  lateral +9dB . . . . . . . .  0 . 5% 
Distortion 300Hz vertical +6dB . .  . 2 . 9% 
H igh frequency wavefonn quality . . . good 
Mid band intennodulation ( I  kHz + I .5kHz 24cm/scc). . 1 . 5% 
HF intennodulation. pulsed I OkHz, 24cm/sec peak . . 0 .25% 
Pink noise intennodulation, 1 2kHz, 1 6kHz. 20kHz . . . .  0 . 3%,  0.4%, 1 .5 %  
Typical selling price i n c  VAT

-
. . . . . . . . . . . . . . . . . . . .  £42 

*6dB @ 9 Hz with damper 
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Shure Electronics Ltd., Eccleston Road, Maidstone MEI S  6AU 
Tel (0622) S 9 8 8  l 

Effectively a new cartridge with the inclusion of a 
true elliptical stylus, this ' old warhorse' appears to 
have taken on a new lease of life, and is worthy of 
reassessment Possessing an unacceptably high 
compliance, the best results will only be obtained 
using low mass tonearms, and slight damping could 
also prove useful to help stabilise the inevitably 
low LF resonant frequency. On test 3S OpF gave a 
fair loading compromise, the exact value in fact 
proving fairly critical in terms of frequency 
balance. The stylus profile was essentially a true 
swept-radius elliptical of effective contact 
8 X 20um, rather than the specified 'S X line' . 
The finish and alignment were good, though the 
grind was significantly off-centre. 
Tight frequency response limits were met, 
together with good separation and channel 
balance. Predictably enough, the trackability was 
excellent, all tests being passed with aplomb at a 
l .2S g downforce. The highish noise intermodula
tion figures were possibly due to the larger 
scanning radius, but the other distortions were all 
well-controlled. 

On the listening tests this new VJ 5 variant stood 
up well to the recent competition and scored a 
'very good' rating. It was liked for its open and 
neutral frequency balance, its exemplary security 
of tracking and consistently good rendition of 
detail throughout the band. Stereo imaging also 
showed quite good focus, though with some 
flattening of perspective. The main criticism, albeit 
mild, was of a thickening or hardening effect in the 
midrange, coupled with a touch of nasal coloration, 
this incidentally also noted in the review of the 
original ' standard' VJ5IIL 
The III has not increased significantly in price 
over the years, and this revised stylus has provided 
sufficient enhancement to allow for a recommen
dation. This is of course also true of the stylus 
alone, and it should be possible to fit it and upgrade 
existing Ills. Despite a high compliance which 
rules it out for all but a handful of arms, we believe 

that the II/HE gives 
about. 
Cartridge type/mass . 
Estimated dynamic compliance at I O Hz. . . 
Specified down force: range . 7 5 g to I .5 g 
LF resonance in test arm ( SM E  1 1 1 . 6g me + cart) 
Sensitivity at I kHz.  
Relative output (OdB = I mV/cm/sec) 
Subjective sound quality 
Recommended loading 
Recommended arm mass 

I 1 I ! . ! 11--+-t:::±tl=Ft -10 . . 'I ! � �11-:-i�,, '-++-:-;.;-1----;--l 
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Frequency response, rel output and separation refOdB ( I  mV/cm/sec) 

l kHz squarewave ( ignore ultrasonic cutter ringing) 



. - � �� (fully re-tested) Supex 5090 l S Supex SD900E Super (fully re-tested) 
Linn Products Ltd. , 235 Drakemire Drive, Castlemilk, Glasgow G45 9SZ� ZLinn Product• Ltd. , 235 Drak<mi« D""· c,,u,mil� GIM

.
gow G45 9SZ 

Tel 04 1 -634 3860 Tel 04 1 -634 3860 
� •. 

. -
. . -- . 

The 901 is reviewed here in its latest form with the
'vital' stylus. Although in the past it has been
regarded as the 'weaker brother' of the range, the
results from the tests on our latest samples suggest
that its performance now surpasses that of the 900. 
Representing the high output version of the 900, 
the expression ' high output' relates only to moving
coil designs, and a fairly sensitive preamplifier
(minimum 2m V sensitivity) will be required for full
amplification. The moderately low compliance
suits this cartridge to medium mass arms, and the
need for damping was marginal, and it also proved
singularly uncritical of loading. 
The stylus achieved the same exemplary

standard as the other Supexes, while the frequency
response dip was held to just l dB, and the treble lift
to +2dB. A well-damped tip mass resonance is
indicated by the minimal leading edge ringing on
the squarewave, the clearly displayed cutter ring
ing merely demonstrating the cartridge' s wide
bandwidth. Stereo separation was outstanding and
free of the ?kHz problem associated with low
output Supexes, and at a recommended 2g down
force it almost managed the ' Supertrack' , and held
on throughout all the other tests, although the mid
intermodulation was not far from failure. Distor
tion was low throughout and the results obtained
were better than those for the 900. 
Rated 'very good' on the listening tests, family 

similarities with the 900 were clear - the rich
down-tilted balance lending a 'weighty' impression
( see also Koetsu). Stereo imaging was notably
transparent with fine depth and precision, and
despite the ' laid back' balance, detail was well
presented with surface noise and clicks subdued A
hint of coarseness was however apparent on
difficult end-of- side passages, and the extreme
treble could sound a little thin and wispy. 
The first sample of the 901 received exhibited

poor channel balance - not an uncommon fault
with the high output moving-coil models - and was
rejected accordingly. But despite its relatively high 

price, and on the assumption that good 901 s 
achieve the standards set by the second sample 
tested above, the cartridge is clearly worthy of 
recommendation; its versatile electrical and 
physical compatibility represent strong points in its 
favour. 

High frequency waveform quality. 

high output moving coil, 9 . 5g  
1 2 cu ( X I 0-6cm/dyne) 

tested at 2 .2g 
+ l l dB at 1 2 .S Hz 
. 0 . 3 3 mV/cm/scc 

-8 .SdB 

Mid band intennodulation ( I  kHz + I . 5 kHz 24cm/sec) . .  
HF intermodulation. pulsed I OkHz. 24cm/scc peak 
Pink noise intermodulation, I 2kHz. 1 6kHz. 20kHz .  
Typical selling price inc VAT . .  

0,1---�--.--..--
dB 

Frequency response, re! output and separation refOdB ( I  m VI cm/ sec) 
(dotted - undamped arm 

I kHz squarewave ( ignore ultrasonic cutter ringing) 

t now seems likely that the Supex designs may
have gone through a ' sticky patch' some time a
year or so back, accounting for the problems
Choice encountered in reviewing both the 900 and
901 . Happily these difficulties appear to have been
overcome, as the quality of the 900 models
submitted this time was comparable with the
superior performance of the original ' classic'
sample of several years ago. A low compliance
moving-coil design, the 900E is suited to medium
high mass arms, and slight damping could be
beneficial. A superb naked oriented elliptical
diamond was fitted, comprising a true swept-radius
stone of effective contact 7 X 20um, the latter not
unrealistic at a typical 2g downforce. 
The very low effective tip mass was reflected by

the HF resonance, which was estimated to lie
above 45 kHz. The midrange droop in frequency
response was some l . 5 dB, with the subjectively
' rich' balance corresponding to the gently rising
response below l kHz. The inevitable rise at
20kHz was held to +2.5 dB, with fine channel
balance, and with the exception of the ' glitch' at 7-
8 kHz ( characteristic of low output Supex designs)
the separation was very good. In common with
many other cartridges, the ' Supertrack' and mid
band intermodulation sections both gave trouble,
but at the 2g downforce all other tracking and 
distortion tests were well accommodated. 
On the revised rating system the SD900 scored

'very good' on sound quality ( in relative terms this
does represent a slight downgrading from the
previous 'excellent' ) . While still showing its firm,
stable character with very good stereo imaging and
attendant depth, the balance tended to an 'over
rich' quality which enhanced the bass at the
expense of the mid/treble detail, and occasionally
'fizzy' effects were also noted in the extreme treble.
However it was kind to surface noise, and did not
mistrack too often. 
The costly 900, for so long a reference standard

amongst moving-coils, continues to be a top flight 

cartridge, but is now somewhat eclipsed at rela
tively little extra cost by its close relative the Asak. 

lk 

Frequency response, re! ou'.put and separation refOdB ( I m VI cm/ sec) 

1 kHz squarewave ( ignore ultrasonic cutter ringing) 



Technics EPC2 0 5  lllL
Panasonic UK Ltd , 1 07-109 Whitby Road, Slough, Berkshire SLl 3 DR 
Tel (07 5 3 )  34522 

photo: integrated headshell version 

Successor to the EPC205 reviewed in the first 
issue, Technics have devoted considerable atten
tion to refining their moving magnet cartridges. 
Available in headshell and universal forms, this 
design incorporated a hollow boron cantilever of 
ery low tip mass, while the internal poles were 
1recision aligned and manufactured from tape 
1ead ferrite. The cartridge proved especially 
nsensitive to variations in both temperature and 
:lectrical loading, and its moderate compliance 
.vith adequate low damping means that a variety of 
low to medium mass arms will be compatible. A 
superb true swept elliptical stylus was fitted 
offering fine 6 X 20um radii, while both polish and 
alignment were excellent 

The high frequency resonance was well con
trolled at 3 3 kHz, and disregarding the cutter 
ringing the squarewave response was a textbook 
example of phase and frequency accuracy. This 
fully backed the measured frequency response 
which was remarkably uniform, while both chan
nel balance and stereo separation were also very 
good. All distortions were low and trackability 
excellent at a l . 3 g  downforce - another textbook 
performance. 

Rated excellent on sound quality grounds, the 
205 represented an almost ideal balance of 
qualities. Stereo presentation was stable and 
precise with good depth, the frequency balance 
sounded smooth and open, minimal coloration was 
noted, and the rendition of fine detail proved 
exceptional. Surfaces were well handled, and the 
model was never caught out on tracking. 

A clear winner, this cartridge offered an almost 
ideal balance. Possessing a top class subjective 
performance, it sounded very neutral and was 
unaffected by loading or temperature. It also 
proved relatively unfussy about the choice of arm, 
and at the price is virtually a ' steal' . 

Cartridge type/mass 
Estimated dynamic compliance at I O Hz . 
Specified downforce: range l .Og to 1 .5g  . .  
LF resonance in test am1 ( SME I 1 1 .  6g  me + cart) . .  
Sensitivity at I kHz . .  
Relative output (OdB = I mV/cm/sec) 
Subjective sound quality 
Recommended loading . 
Recommended arm mass 
Recommended arm damping . 
Cartridge coil resistance/inductance 
Induced hum level .  
Stylus type.  
Finish and alignment . 
Tip geometry. 
HF resonance ( tip mass/vinyl) . 
Frequency response 30Hz- 20kHz 
Frequency response 100Hz-5kHz . 
Stereo separation. I OOHz, I kHz. I OkHz . 
Channel difference at I k Hz. I Ok Hz 
Trackability JOO Hz lateral ± 1 5 dB . 
Trackability JOOHz vertical ± 1 2d8 
Trackability JOO Hz lateral + 1 8dB ( ' Supcrtrack' ) . 
Distortion JOO Hz lateral +9dB . 
Distortion 300Hz vertical +6dB 
High frequency waveform quality. 

moving magnet, 6 . S g  
2 3 cu ( X  I Q-6cm/dyne) 

. tested at 1 . 25g  
. + I OdB al I OHz 
. 0 .54mV/cm/sec 

. -5 .5d8 

Mid band intermodulation ( I  kHz + 1 . 5 kHz 24 cm/sec) . .  
H F  intermodulation, pulsed l OkHz. 24cm/sec peak 

fairly good 
. . 1 . 5% 
. 0. 3 5% 

0 .3%.  0 .4%.  1 . 7% 
£65 

Pink noise intermodulation. 1 2 kHz. 1 6 k Hz. 20kH z .  
Typical selling price inc VAT +10 , 1-1 
dB
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l kHz squarewave ( ignore ultrasonic cutter ringing) 

"Ill!! .� - . -
Technics EPC30 5 MC 

P•n=nio UK Ltd , 107-109 Wh;tby Rond, Slo"gh. B"hh;re SL! J D�• 
Tel (07 5 3 )  34522 ;; � -. 

This is Technics' latest moving-coil cartridge, 
whose offset coil generator system is reminiscent 
of the Signet MKJ 1 1  E. A low output type, the 
impedance was higher than usual and needs some 
consideration in electrical matching; however the 
compliance was sensible, and arms in the medium
low mass range are appropriate, with damping 
probably helpful. This and the companion 205 
moving magnet models both have very low 
temperature sensitivity suspensions and may thus 
be a wise choice in certain climates. The fine 
quality stylus fitted had very good finish and 
alignment, the grind based on a pseudo-elliptical 
form but with some over-polishing to achieve an 
estimated 10 X 20um scanning radius. 

The tip mass resonance was poorly damped but 
comfortably ultrasonic at above 40kHz, this peak 
resulting in the highly magnified presentation of the 
cutter ringing present on the squarewave test disc. 
The fundamental frequency response was perfectly 
aligned and virtually ruler-flat, except for the slight 
rise at 20kHz. Channel balance and stereo separa
tion were both excellent and distortions were very 
well controlled, although both the high frequency 
intermodulation and pink noise sections were 
noticeably worse than average, the broad tracing 
radius or the lively resonance considered possible 
causes. 

Rated as ' good' on the listening tests, a result 
commensurate with the price, the comments made 
by the panelists were in fact somewhat contra
dictory. While the sound was undoubtedly ' open' 
and clear, with good stereo staging and well 
developed depth, and the quality was uniform 
throughout the frequency range, somehow it just 
did not reach the top class. The reasons were partly 
to do with a mild 'blurring' of complex textures in 
the reproduction, together with some loss of 
integration and precision on sharp transients. 

Overall the performance justifies recommenda
tion, with the immunity to temperature and arm 

!11atching fle�ibil!ty f�rther plus points; however it"lll!!� 
1s worth bearmg m mmd the step up requirements. "!!!! 
Cartridge type/mass . .  . . low output moving coil, 6 . 7  g 
Estimated dynamic compliance at I O H z .  20cu ( X J 0-6cm/dyne) 
Specified downforce: range I .Jg to 1 . 7 g. . . tested at I .6g  
LF resonance in test arm ( SME 1 1 1 , 6g  me + cart) . . + I  2dB at 1 1  Hz 
Sensitivity at I kHz .  . ( alone 0.05 6 mV) J .  l 2mV/cm/scc 
Relative output (OdB = l mV/cm/sec) . ( alone -25dB) + ! dB 
Subjective sound quality . good 
Recommended loading . I 00-500 ohms plus uncritical pf 
Recommended arm mass. . 4-l 2g 
Recommended arm damping. . . . .  could be helpful 
Cartridge coil resistance/ inductance . 30 ohms. negligiblC mH 
Induced hum level go<Xi 
Stylus type fixed naked oriented el l iptical. spec 5 X 1 8 um 
Finish and alignment . .  both very good 
Tip geometry . . pol ished pseudo-elliptical, effective contact I 0 X 20um 
H F  resonance ( tip mass/vinyl) . . + \ JdB  at above 40kHz 
Frequency response 30Hz-20kHz . .  . . . . . .  -0. 25 ,  +2.0dB 
Frequency response ! OO Hz-5 kHz . . 0 .25dB 
Stereo separation. ! OOHz. I kHz. I Ok Hz . . 27dB. 40dB, 3 1  dB 
Channel difference at I kHz. I OkHz 0. 1  dB, 0 .2dB 
Trackability 300 Hz lateral ± 1 5 dB 1 .0g  
Trackability 300 Hz vertical ± 1 2dB 0 . 8 5 g  
Trackability J O O  Hz lateral + I  8dB ( ' Supertrack') . . . l . 5 g  
Distortion JOO H z  lateral +9d8 . 0 .5% 
Distortion 300Hz vertical +6dB . . . . .  1 . 4% 
High frequency waveform quality. 
Mid band intermodulation (I kHz + I . S kHz 24 cm/ sec) . .  
HF intermodulation. pulsed I OkHz, 24cm/sec peak 
Pink noise in1ennodulation. 1 2 kHz. 1 6 kHz. 20kHz . 
Typical selling price inc VAT 
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� /-. 8 Natural Sound Systems Ltd , 1 0  Byron Road, Wealdstone, Harrow, Middlesex 
• � Tel 0 1 -863 8622 

Employing micro-circuit coils like the JVC
models, Yamaha have chosen to place these more 
conventionally at the pivot position. A low output 
model, the fairly high coil impedance means that it 
will need careful electrical matching, though the 
medium compliance and very well damped low 
frequency resonance will allow its use with low to 
medium mass arms. 

The stylus was specified as a super elliptical line 
form with 8 X 40um contact Expert examination 
revealed excellent mounting and finish with an 
extended contact elliptical grind, the effective 
contact radii estimated at 7 X 1 8  um. 

Tip mass resonance was indicated at the 
comfortably high frequency of 40kHz, and was 
reasonably damped, while the squarewave can be 
seen to be ' square' ( ignoring the reproduced cutter 
ringing) with a quickly damped leading overshoot 
The first sample gave the poorer high frequency 
channel balance charted, but a second sample 
(used for auditioning) held to within 1 dB, l O kHz, 
and 2dB, 20kHz. Essentially uniform, the re
sponse tended to rise towards the higher fre
quencies, while very good channel separation was 
demonstrated throughout Tested at l . 8 g, the 
cartridge sailed through all the tracking tests 
except the mid intermodulation which it did not 
like; distortion was low on all other tests. 

Rated ' good' on audition, it failed to get into the 
top grade due to certain anomalies. While not 
entirely transparent, the sound also showed a mild 
thin and 'brittle' quality together with some 
'edginess' and ' fizz' in the upper registers; rather 
surprisingly, transients sounded a little 'dead' . 
Conversely stereo imaging was to a good standard, 
and the overall frequency balance was quite 
neutral. 

One of the better moving-coils, the MCI S more 
or less justifies its price, and its achievement is 
sufficient to merit recommendation. 

High frequency waveform quality . 
Mid band intermodulation ( I  kHz + 1 . 5 kHz 24cm/scc) . 
HF intermodulation. pulsed I OkHz, 24cm/scc peak 
Pink noise intermodulation, 1 2kHz. \ 6 kHz. 20kHz 
Typical selling price inc VAT . 
• assuming 26d8 step up 

£70 
t see text 
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HC 

An ultra low mass tonearm 
concept which has won worldwide 
acclaim. Innovative design includes 
a choice of integrated plug-in arm 

tubes, resonance frequency fluid 
damping and our Dynamic Tracing System. They add up to 

sophisticated performance. 
And now an SME type baseplate accessory gives the A'lilf1100 even greater 

verSlltiljty. See it at your dealer 
soon or clip the coupon 

for details. 

Let me have detai ls of you r  tonearm technology. 

NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

A D D R ESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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<tanterhurp T!)i=jfi <tentre
Specialists in Quality A udio and 

Video Equipment 
2 1  B u rgate , Ca nterbu ry , K e n t  CT 1 2 H G

Tel : Ca nterbu ry 653 1 5  

BUY YOUR BEST BUY 'S 
FROM THE BEST DEALER 

We recommend 
A r i sto n N A O E l i te 
D u a l  A R  A D C  
T h o re n s  I M  F D e  n o n 
Na k a m i c h i  Aud i o m aster  A u re x  
Teac J R  W h a rfed a l e  
Tr i o  Lente k  Tech n i cs 

and other fine MA RQUES 
We can provide instant cred it 

u p  to £1 ,000, 
for cal lers on ly 

Make our turntables . . .
Make music . . .  

Two easy to asse m b l e  t u r n ta b l e  k i ts f ro m  
I n put Design : 

T h e  Kitdeck i s  a t h ree po i n t  suspen s i o n  
m o t o r  u n i t w i t h  a l l  t h e  fea t u res o f  m o re 

e x pen s i ve m o d e l s .  At £ 1 05 .  i n c .  VAT,  t h e  
deck y o u 've a l ways wa n ted i s  t h e  d e c k  y o u  

ca n n ow a ffo rd . 

T h e  Cadet i n co r p o rates m ost o f  t h e  
e n g i n eer i n g  q u a l i t i es o f  t h e  K i td e c k  a n d  

u t i l i ses mass d a m p i n g p r i n c i p l es to  a i d  

res ista n ce t o  feed ba c k .  M a k e  a sta rt t o  se r i o u s  

H i - F i  a t  o n l y  £80 i n c .  VAT. F o r  f u l l  d eta i l s ,  
s e n d  9 "  x 6"  S A E  to S u e  N o b l e .  

I!:! t--· - -� 

® O l�i��a�o�.�h���� St�!,0
I I Bi��leswade. Beds. SC.IS OAP. 

Telephone : Bi��ley.N'ade (0767) 316655 



THE FAM ILY 
� � �
There are now six models i n  the range of S M E  

precision pick-up arms covering a l l  cartridge and 

deck requ i rements . 

They are supported by accessories to faci l itate 

mounting and optimisation for cartr idge compl iance 

and mass.  

If you a re p lanning to u p-grade your system with a 

new arm and cartridge let us know the broad deta i l s .  

You w i l l  receive good practical  advice a n d ,  should 

you become an SME owner, enjoy a prod uct of 

worth supported by fi rst class after-sales service .  

Why not write to u s ?  

S M E  Li mited , Steyn i n g ,  Sussex, BN4 3GY, England � Steyning (0903) 8 1 432 1 Telex 877808 S M E  G 
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A& R 

Recommended 
by this magazine 

A6Q O T H E R  A G E N C I E S  I N C L U D E : - A R I STO N - D U A L - D A I S - L O G I C 

L U X  - L I N N SO N D E K  - M I C H E L L  - R E G A  R E S E A R C H  - SY STE M D E K  -

T H O R E N S - CJ - G R A C E  - I TTO K - M I SS I O N  - S. M . E .  - SY R I N X  -

A U D I O  T E CH N I C A - ASAK - D Y N AV E CTO R - E L I T E  - G LA N Z -

G R A D O  - G O L D R I N G  - K O ETSU - S U P E X  - K . M . A . L .  - S H U R E  -

A& R ( C AM B R I D G E )  - H A F L E R  - L E N T E K - O N I X  - Q U A D  - R OT E L -

R O G E R S  - C H A R TW E L L  - H A R B E TH - J . P .W.  - N I G H T I N G A L E  -

TAN G E N T  - A I WA - S E O U M  - S E N N H E I S E R  - B E Y E R  - N AG O A K A  -

D I SCWASH E R  - O. E . D .  - A. K . G .  - STAX etc etc etc etc .  
W E  A R E  A L SO A " S U P E R - R E CO R D" C E N TR E !  

( M . F . S. L .  T E LA R C :  S H E F F I E L D LA B etc)  
H O U R S  OF B U S I N E SS : - TUES t o  SAT. 9 .30 am - 5 .30pm - C LOSED M O N D A Y S  

L U N C H  2 p m  - 3 p m  T U E S  to F R I .  
A C C E S S  
B A R C LAYC A R D  
M A I L O R D E R 
P A R T  E X C H A N G E  

-

- SERIES SOO 
- AUDIO AMPLIFIERS 

S E R I E S 500 
5 1 0  & 520 

I F  YOU A R E  TH I N K I N G OF B U Y I N G  A 
N EW AM P L I F I E R ,  M A K E S U R E  TO 
I N C LU D E  T H E  C R I M S O N  S E R I E S 
500 O N  YO U R  S H O R T  L I ST. 
L I K E  BU Y I N G  A C A R  O R  N EW 
C L OT H E S ,  U L T I MATE LY YO U R  
D E C I S I O N  W I L L  W H O L LY D E P E N D  
O N  T H E  B EST M O D E L  THAT S U I TS 
YOU . THAT'S W H Y  C R I M S O N  H AV E  
TA K E N  C A R E TO S U P P L Y  O N LY D E A L E R S  
W H O  C A N  O F F E R  FA I R  D EM O N ST R AT I O N  
(SOM E EVE N O F F E R  F R E E  H O M E  T R I A L ) ,  
F U L L  BAC K U P  S E R V I C E ,  A N D  
K N OW L E D G E  O F  T H E  B E ST 
ANC I L L A R Y  E QU I P M E N T  TO 
COMP L E T E  YOU R SYST EM . 

I F  Y O U  WO U L D  L I K E T O  K N OW M O R E  AB O U T  O U R  S E R I E S  500 AMP L I F I E RS AN D R E C E I V E  A N  U P  TO D AT E  
D E A L E R  L IST, P L E AS E  W R ITE TO U S ,  I F  P O SS I B L E ,  E N C L O SI N G  A N  SAE . E X P O RT E N QU I R I E S  A R E  
A LWAYS W E L C O M E .  

- Crimson
Elektrik 

9 C L AYM I L L  R O A D  
L E I C EST E R  L E4 7JJ 
Tel : (0533) 7 6 1 920 
Telex : 34694 C R IM L E K  

� � 
M ADE IN  ENGLAN D 



When you're ready 
to "face" the music 
we have a tip 
for reduced 
distortion 
The h y p e re l l 1 pt 1 c a l  sty l u s  t i p ,  a cc l a i m e d  f o r  i t s  low 
d i st o rt i o n  and h i g h  t r ac k a b l l 1 ty ,  1 s  n o w  ava i l a b l e  in  a w h o l e  
s e r i e s  of  S h u re p i c k u p s .  W h e t h e r  yo u ' re s e e k i n g  t o  
r e p r o d u c e  t h e  f u l l  d y n a m i c  r a n g e  of  t o d a y ' s  n e w  
s u p e r d i scs ,  o r  s i m p l y  t o  o b ta i n  m ax i m u m  l i ste n i n g  
p l e a s u re f r o m  t r e a s u red r e c o r d s  i n  yo u r  c o l l ec t i o n ,  yo u ' l l  
f i n d  a n  H E  p i c k u p  w i t h  t h e  c o m b i n at i o n  o f  feat u re s  a n d  
p e rfo r m a n c e  t h at b e st m eets y o u r  n e e d s  f r o m  t h e  l i st 
b e l o w  

V15  Ty pe I V  
Pe rfect i o n i st ' s  C h o i ce i W i t h  u n p reced e n te d  t r ac k a b i l i ty ,  
u l t ra - f l a t  response ,  Dy n a m i c  St a b i l i z e r .  l o w  ef fect ive  sty l u s  
m ass .  

V 1 5  I l l - H E 
O n e  of t h e  best-se l l i n g p 1 c k u ps ever l  Perfo r m a n c e  sec o n d  
o n l y  to t h e  V 1 5 T y p e  I V  - b u t  at  a m o re m od e st p r i c e .

M97H E 

To p-of-t h e - l i n e  f e a t u res a n d  exce l l e n t  p e rfo r m a n c e  at a n  
i n t e r m e d i ate  p r i c e .  F e a t u res Dy n a m i c  Sta b i l i z e r  a n d  S I D E 
G U A R D  sty l u s  protecto r .  

M97H E-AH T h e  H e a d  l i n e r™ 
A l l  t h e  d e s i g n  a n d  perfo r m a n c e  of t h e  M 97 H E  p l u s  t h e  
s i m p l i c i ty of  p l u g - i n  c o n n e ct i o n .  A l l ows i n st a n t  at tac h m e n t  
to t h e  to n e  a r m  of  m o st t u r n t a b l e s .  

M95H E 

F e a t u res h i g h  t r at k a b i l i ty ,  f l a t  f req u e n cy res p o n se,  l ow
l o s s / h i g h  o u t p u t  m a g n e t i c  p o l e  p i e c e ,  at  a m o d est  p r i c e .  

M75H E Ty p e  2 
N EWI 
The f i rst t i m e  HE sty l u s  offe red in  such a l ow pr ice r a n g e 1 

H i g h  t r a c k a b l l i ty ,  a n d  exce l l e n t  p e rfo r m a n c e .  

M75H E-J Ty p e  2 
N EW I  
D e s i g n e d  to d e l i v e r  t h e  best  p e rfo r m a n ce f r o m  h e av i e r  
t r ac k i n g  t o n e  a r m s .  E x c e p t i o n a l l y  m o d est p r i c e .  

V 1 5 L  T & M 9 7 L  T ( L i n e a r  T r ac k i n g  M o d e l s )  
N EW! 
G e t  the m o st f rom a d v a n c e d  tec h n o l og y  l i n e a r  t r ac k i n g  
t u r n t a b l es i  Pe rfo r m a n c e  c o m p a r a b l e  to V 1 5 Type I V  a n d  
M 9 7 H  E ( re s p e c t i v e l y ) . 

M V30H E 
S l e e k ,  i n t e g r a l  p i c k u p / c a r r i e r  a r m  c o m b i n a t i o n  f o r  u s e  w i t h  
S M E  S e r i e s  I l l  a n d  S M E  S e r i e s  l l l S  t o n e  a r m s .  Perfo r m a n ce 
s i m i l a r  to V 1 5 T y p e  I V .  

Setting the World Standard in Sound 
® (J ® S H U R E

S h u re E lect ro n i c s  L i m ited 
E c c l e ston Road 

M a i d stone M E 1 5 6AU 
Te l e p h o n e  M a i d stone (0622) 59881 
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AMPLIFIERS
& RECEIVERS

The mass prod uct ion of cons u m e r  e lec
t ro n i cs, a m p l i f iers i n  part i c u l a r, o n ly 
beca m e  feas ib le  some 20 years ago 
when the  trans istor  took over from 
the  th erm i o n i c  valve and shook off  i ts  
own teet h i ng t ro u b l es. At f i rst 
g e rm a n i u m  t rans istors were cost ly 
and s l ow act i ng ,  but soon t rans istor  
tec h n o l ogy was rac i n g  ah ead, and 
today the  power a m p l i f icat ion  stages 
of a n  a m p l i f i e r  (that f ive years ago 
wou l d  have cons isted of perhaps a 
h u n d red d iscreet com p o n e n ts) can 
now be produced as one  l a rg e  i n
teg rated c i rcu it. I n  relative terms amp l i
f ie rs h ave never been cheaper, seem
i n g ly offer ing  m o re watts and  l ess 
d istort ion  yea rly. 

An a m p l if i e r  is the  core of t h e  h i- f i  
system,  both b rai n and  heart. Bra i n, 
because it dea ls  wi th  s igna ls  and re
routes them,  and  heart, because i t  
p u m ps e lectr ic i ty to the loudspeakers. 
A ro u g h  and ready a n a l ogy perhaps 
but  one  wh ich  serves to demonst rate 
the basic fu nct ions  of the esse nt ia l  
a m p l i f ier. An a m p l i f ie r  can be con
ven i e nt ly  d iv ided i nto t h ree areas or  
stages. The pre- a m p l i f ie r  stag e com
pr ises the  i n puts and t h e  c i rcu its wh ich 
i m med iately buffer  or  m od ify t h ose 
i n p uts, equa l isat ion  o r  f i l te r  netwo rks 
and of cou rse the  vol u m e  and ba lance 
contro ls. The pre- a m p  is a lso a switch 
box and  can be arranged to connect u p  
tape recorders for  d u p l icat ion  and 
record i ng. N ext sect ion  i s  t h e  power 
amp l i f ier. This receives its s ig na l  from 
the pre- a m p, its job is to m u l t ip ly  th is  
s igna l  from t h e  leve l s u p p l i ed by the 
pre-amp to a suff ic ient leve l  to d rive the 
lou dspeake rs. The pre- a m p  wi l l  a lways 
de l iver a com mon s igna l  whatever the  
leve l  o f  i t s  i n put .  

The  t h i rd stage of the a m p l if i e r  i s  the  
powe r su pp ly wh ich  may be d ist r ib uted 
th roughout the pre-and power ampl if iers 
c i rc u its ( t h o u g h  i n  some des igns  it is 
d iscreet c i rc u i t ry in se parate boxes) :  
i ts  job is to supply an u nyield i ng sou rce 
of e lect r ic i ty to the  r ig ht  p l aces i n  the  
a m p l i f ier  at t h e  r ig h t  t i me.  
Pre- a m p  basics 
Some p re- a m p l i f i e rs lead a separate 
existence from t h e i r  power a m p  w h i l e  
oth e rs a r e  contai ned i n  a o n e- box 
des ign .  Wh ichever, t h ey can be ex
pected to accept a range of d iffere nt 
e lectr ical  s ig na ls  and to p rocess and  
switch these to  prod uce the one output 
su i tab le  for  amp l i f icat ion  by the powe r 
a m p l i f ie r. 

C a rtr idge ( p ho n o) i n p u t  
The phono i n put  i s  ta i l o red to the  leve l 
of s igna l  it wi l l  rece ive from a stereo 
cart r idge.  The most com m o n  cartr idge 
be i ng t h e  m ovi ng magnet  type wh ich 
com mon ly prod uces 1 mV on a standard 
ve loc i ty s igna l  recorded o n  d i sc. M ost 
cartr idges come c lose to th is f ig u re -
the  cart r idge revi ews ear l ie r  i n  t h is 
g u ide s h ow t h e i r  re lat ive outputs. To 
econom ise on space and to ove rcome 
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s u rface n o i s e  p ro b l e m s, d i scs are 
pressed w i th  a s i g n a l  w h i c h  has been 
caref u l ly ' d i storted' to h ave red u ced 
bass and i ncreased t reb le. The pre
a m p l i f ie r  needs to prod uce an ove ra l l  
f lat freq u e n cy response f r o m  t h is cut
bass/boosted-treble s ignal, so it appl ies 
an i nverse a m p l i f icat i o n  to boost the  
bass and  cut  t h e  t reb le. Th is  i s  d o n e  to  
an i n ternat i o n a l ly accepted standard 
and is kn own as R I AA equa l isat ion .  
Our  a m p l i f i e r  rev i ews check  h ow 
accu rate ly  t h i s  process is carr ied out. 

To confuse t h e  p ict u re f u rther  there 
is another  type of cartr idge, the movi ng
co i l  type, wh ich  does not prod uce the  
level  o f  s i g n a l  t h at a m ag n et ic  m ode l  
does, a n d  req u i res a q u ite d ifferent  
e lectrical load. Some ampl if iers conta in  
c i rcu i t ry to  dea l  w i th  t h ese cartr idg es, 
provi d i n g  about  20 d B  more ga in ,  but  
sad ly many of  t h ese i n put  c i rcu its a re 
aftert h o u g hts, and  a separate step- u p  
device ( p re- pre- a m p  o r  t ransform e r) 
can often g ive bette r resu l ts, as it is  
des ig n ed to i nterface the m ov i n g-co i l  
cart r idge w i th  the  m ag n et ic  phono 
i n p ut. 

The e lectr ical  l oad s h own by some 
phono i n puts can affect t h e  m ag n et ic  
cart r idge' s  a b i l i ty to prod uce a f lat 
response, and th is  aspect is commented 
u po n  in t h e  a m p l i f i e r  revi ews. 

Ta pe i n p ut/ output  
Tape record e rs n eed two-way contact 
with t h e  p re- a m p  to be ab le  to rep lay 
t h e i r  s igna l  t h ro u g h  t h e m  and  to be 
ab le  to access any ot her  i n put  to 
record i t. The big prob lem is  t h at there 
are two i n ternat iona l  standards for  
tape con nect ions  wh ich  are of cou rse 
i n co m pat i b l e. The D I N  standard is  of 
German dev is i ng  and  is i n corporated 
i nto many E u ropean mac h i nes w h i l e  
Japanese, Amer ican and  oth er  m a n u
factu re rs use the ' RCA p h o n o' p l u g  and  
socket, but  to confuse m atters fu rt h e r  
many ampl if iers have D I N  sockets fitted 
that requ i re phono levels and match ing  
i m pedances. 

As m ost tape mac h i nes a re best 
used t h roug h t h e i r  phono  socketp i f  
they have them, and m ost am ps have 
phono  sockets, t he  best advice is that 
for phono  standard s ig na ls  t h ey prefer 
to t ravel f rom one i m pedance to a 
s i m i la r  or larger i m pedance (anyt h i ng 
u p  to 1 00 t i mes b igger) ,  w h i le the  
sensit ivity of  the i n put shou ld  be s im i lar 
or  a l i t t le  l ess than the output. 

The ru l e  therefore is to use phono
to- phono  or D I N-to- D I N  co n n ect ions  
except w h e re D IN  is d isgu ised phono  
and  then  the ru le  is to  avoid con nect ing 
phono outputs to D I N  i n p uts and  D I N  
outputs t o  phono i n puts. M a n y  tape 
decks h ave a level control fac i l i ty to 
h e l p  with these matc h i ng prob lems. 

The tape se l ector switch on the  
pre-ampl if ier  is a lmost always a d iffe rent 
switch from the m a i n  i n put  se l ector, to 
a l low off- tape m o n i tor i n g  with t h e  
more soph ist icated c8ssette decks. 

Add it i o n a l  sockets 
M ost a m p l i f i e rs h ave sockets for t h e  
con nect ion  o f  a t u n e r  a n d  an  auxi l l ia ry 
i n put  bot h of wh ich  h ave t h e  same 
leve l  req u i re m e n ts as t h e  tape i n puts 
and can be i nterchanged. TV sockets 
are Aux sockets by another  n a m e, a n d  
w i l l  e n a b l e  a s u i tab ly e q u i pped TV t o  
be con nected t h ro u g h  t h e  h i- f i  syst e m  
to reproduce te lev is ion  so u n d  (wh i c h  
i s ,  i nc i d e nta l l y, h i g h  q ua l i ty F M  m o n o) .  
D u p l i cate tape sockets e nab le  s igna l  
p rocess i n g  d ev ices l i ke g ra p h i c  
e q u a l isers o r  no ise red uct ion  u n its t o  
be cou p led i nto t h e  system.  

Vol u m e  co ntro l  
The rotary cont ro l  of fa i r  s ize  is e rg o
n o m ica l ly u ns u rpassed for t h e  s i m p l e  
task o f  adj ust i n g  vol u m e  l evel .  M a n y  
peop le  t h i n k  t h ey can j u d g e  h ow 
powe rf u l  an a m p l i f ie r  is by h ow far 
rou n d  t h ey turn the vol u m e  cont ro l. 
Other  peop le  s u bscr ibe to t h e  idea 
t h at vo l u m e  contro ls  s h o u l d  n ever be 
anyw h e re ot h e r  than  ha l f  way on .  
Nei ther is true. The idea l  vol u m e  control 
s h o u l d  g ive sat isfy i ng  i nc re ments i n  
vo l u m e  w i thout  j u m p i n g  o r  b u nc h i ng.  A 
m u t i n g  switch can be used to exten d  
the  ra nge o f  t h e  vo l u m e  cont ro l .  

Ba l a n ce co ntrol 
Th is  adj usts the ba lance between t h e  
two c h a n n e l s  o f  i nformat i o n  pass i n g  
t h ro u g h  t h e  stereo pre- a m p. I t  c a n  be 
used to make some ki n d  of a l l owance 
for  s i tt i n g  c loser  to one speake r t h a n  
another  or  f o r  the asym metrical posit ion
i n g  of speakers i n  a roo m, not  to  
m e n t i o n  com pensat i n g  for  a vo l u me 
co ntro l  w h i c h  doesn't  t rack t h e  two 
c h a n n e l s  i t  contro ls  t h at we l l .  

Aga i n  a ba lance cont ro l  i f  proper ly 
des i g n ed s h o u l d  s i l ence one c h a n n e l  
w h e n  pushed o r  rotated t o  i t s  extrem e  
pos i t i o n. M ov i n g  t h e  contro l  f rom o n e  
extrem e  to  t h e  oth e r  s h o u l d  res u l t  i n  
an  even sh ift o f  s igna l  fro m  o n e  speaker 
to t h e  oth e r  aga i n  w i thout  b u n c h i n g  
n e a r  t h e  cent re and  j u m pi ng n ear  t h e  
e n d  o f  t rave l .  

Stereo/ m o n o  switc h i ng 
I w o u l d  cons ider  t h i s  switch a bas i c  
and esse nt ia l  feat u re as i t  e n a b l es 
t ro u b l es h o ot i ng t h e  syste m  to be 
done far m o re eas i ly  and  can be u sed 
to red u ce broadcast h i ss, n o ise f ro m  
o l d  m o n o  records ( i n  part i c u lar ly l ow 
freq u e n cy out  of phase g r u m b l i n g s) ,  o r  
eve n to c h e c k  t h e  ba lance cont ro l  to  
g et a d ead centre m o n o  i m ag e. 

Oth e r  i n p uts / o utp uts a n d  feat u res 
A few amp l if iers, not iceably those used 
i n  rack systems, are f i tted w i th  a m ic ro
p h o n e  m ix i n g  socket for use both i n  
conj u nct ion  with  a tape record e r  o r  
j ust t o  ta l k over the  system's l o u d
speakers. 

Ton e  cont ro ls  a re one of t h e  m ost 
req u ested and least used featu res on 
modern a m p l i f ie rs. They offer cut a n d  



boost over a wide part of the  a u d i o  
spectrum and some feature switchable 
turnover points (the frequency at which 
the cut  or boost beg ins to act) . Some 
amps have mid contro ls  in add i t ion to 
treb le  and bass. 

What real use are the  common tone 
controls? They are sa id  to be f i tted to 
enab le  the user to h e l p  compensate 
for room/speaker interact ions, to over
come freq u ency imbalances in ot her 
eq u i pment, or to compensate for bad ly 
ba lanced record ings or broadcasts. 
The treb le  contro l  may be ab le  to h e l p  
i n  some smal l  way with treble reflect ion/ 
absorpt ion prob lems with  rooms and 
speaker but  acts over rat h er too w ide a 
range. Th e bass control  is utterly in
adequate to compensate for low fre
q u e n cy room/speaker interact ions. 

It is not d iff i cu l t  to buy inexpens ive 
eq u i pment today wh ich  has a f lat 
charted response. I f  a cartr idge' s re
sponse is out, far better to compensate 
for th is  by a lter ing the pre-amp load ing; 
cassette decks too are best used wi th  
the  tape for  wh ich they are a l igned and 
kept we l l  c leaned and  demagnetised 
rather than an attempt be made to get 
a f lat response with the tone contro ls. 

Few peop le  rea l ise h ow crude tone 
contro ls are. Tona l  imba lance of the  
type wh ich  co u l d  be corrected by the  
app l icat i on of tre b l e  or  bass cut  or  l i ft i s  
rare ly enco untered as  a 'faulf on records 
or broadcasts. 

The ears' sens i t iv i ty ch anges wi th  
leve l  and frequen cy. That  is to say that 
as the  level  of a f lat s igna l is red uced i t  
wi l l  appear to l oose treb le  and bass 
freq u encies to t h e  l i stener who wou l d  
try t o  boost t o p  and bottom t o  keep t h e  
s ignal ' f laf a t  low levels. Some ampl if iers 
have a loudness or contour contro l  to 
compensate for t h is s u bject ive loss of 
tre b le  and bass at low l eve ls but so 
often t h e  c urve ch osen is one wh ich  
can be eas i ly had as  a f ixed val ue of 
the tone contro l  c ircu its rat her than 
one wh ich  takes t h e  psychoacoust ic  
cu rve into cons iderat ion. I f  the  loud
ness contro l  works i nversely with the  
vol ume contro l ,  t h e  chances are that 
the des ig n er h as g iven it some thought  
and i t  may j u st work we l l. 

R umble  and scratch f i l ters ( oth er
wise ca l l ed h ig h  pass and low pass 
f i l ters respect ive ly) show the same 
prob lems as do the  tone contro ls. 
The ir s lopes are too sha l low and  the ir 
turnover freq u enci es often inappro
pr iate ly chosen to enable them to 
remove l ow frequency rumble  from 
d isc or h iss from non- Do l by tape or FM 
stereo. I f  t he  f i l ters have var iab le  rates 
of atten uat ion or se lectab le  t urnover 
freq uenc ies they may be of more than 
cosmet ic  va l u e. A bad l y  des igned 
steep f i lter can cause r inging problems; 
again it i s  better to look for we l l
des igned curta i l ing of frequ ency ex
tre m es in the  pre-amp stage. D isc 
equa l isat ion can nowadays have an 
add i t iona l bass ro l l- off be low 20 Hz. 

Powe r a m pl i f i e rs 
The power ampl i f ier' s task is to hand le 
the compl ex a l ter nat ing vol tage s igna l 
from the  pre-amp and to step u p  its 
vo ltag e to a suff ic ient level  to enab le  
the  attendant  current to dr ive the  loud
speakers with the or iginal music s ignal. 
Its prob lems in do ing so are defined by 
the load presented by the loudspeakers 
in s imp le impedance terms and as a 
comple� react ive load and by the amp's 

own d istort ion. Loudspeakers also pro
d uce a s igna l wh ich  returns to the  
amp l i f ier and t h is the  amp l i f ier must 
take in its str ide  wh i l e  dr iv ing t h e  
speakers. The chapter discussing Loud
speakers and the c h a pter Putting 
together a system both offer advice on 
h ow to match power amps and l o u d
speakers. 

Outp uts 
Loudspeaker connect ions on ampl if iers 
need to be ab le  to h a n d l e  fair-s i zed 
stranded wire of perhaps the  better 
type of go ld  p late spade termina l .  
Some d esigns have two pa irs of l o u d
speaker out lets w h i c h  may be ab le  to 
be run toget her or only i nd iv i d u a l ly. 
Check on the  amps capa b i l i ty i n to low 
impedance l oads if  you intend from the  
outset to buy an amp to drive a main 
set of speakers and an extens i on pa ir. 
Add it i ona l l y  the  speakers s h o u l d  be of 
nominal S ohm design without s ignificant 
impedance d i ps. 

By far the  best idea is that adopted 
by Nytech, in having one pair of d irectly 
co u p led unswitched loudspeaker out
lets, and two pa irs of switched sockets. 
This offers the no-compromise solut ion 
for the  a u d i o p h i l e  and the  switched 
convenience for the  other customers. 

If your ampl i f ier has o n l y  one pair of 
speaker out lets, beware before you 
add spea ker switch ing boxes. The 
ampl i f ier may not be able to drive t h e  
low impedance l oad presented b y  two 
pairs of speakers wired up togeth er. 
Furth ermore, t he  switch contacts may 
d egrade t h e  so und q u a l ity over a 
per iod of t ime. 

Powe r m eters 
Power amps are being f itted with power 
output  meters more and  more. The 
need le- type VU meters are not  u s u a l ly 
fast acting enough to respond to peaks, 
and wi l l  only give an i n d i cat i on of t h e  
average power be ing de l ivered. L E D, 
LCD or f l u orescent meters can act 
qu ickly enough to give peak ind ication, 
but  are often g iven inappropr iate sen
s i t iv i t ies to let  them ' s h ow off at even 
low drive levels. 

These meters are vol tage-sens ing 
devices and presume that the speaker 
acts l i ke a pure B ohm resistor (wh ich  i t  
doesn' t) . Power meters are of l imited 
va l u e  but  can h e l p  in keep ing an 
ampl i f ier be low its c l i pp ing l evel  pro
v id ing the  meters can act fast enough. 

M ea s u re m e nts 
The meas urements fa l l  into roug h l y  
two gro u ps, t he  basic e l ectr ical  para
meters and the performance measures. 
The most basic e lectr ica l  parameter is 
the power output, wh ich  is q u oted for a 
range of impedance l oads across the  
fu l l  aud io  spectrum and a t  low distort ion. 
The ampl i f iers are a lso measured with  
one channe l  driven and at d ifferent 
frequencies (midband freq uency of 
1 k H z) .  If t he  ampl if ier can produce 
more power when driv ing one channe l, 
t h i s  impl ies that power de l ivery is 
be ing l imited when bot h  channe ls  are 
dr iven, and suggests that the  power 
su pply may be runn ing out  of steam. 

Idea l ly  an amp l i f ier s h o u l d  be ab le  to 
ma intain i ts driv ing vo ltage and d o u b l e  
i t s  current into a ha lved impedance 
(4 ohms as compared with  8 ohms) and 
doub le  the current output  again into 
2 o hms. 

The burst power test ind icates how 

we l l  the amp goes into d i stort i on when 
dr iven hard. 

Damping factor i s  the rat i o  of the  
ampl i f iers own impedance to the  l o u d
speakers and the  h igher the  f igure the  
better the  amp is  a t  contro l l ing the  
speaker cones. The power bandwidth 
shows the  h igh est and lowest fre
q u encies at wh ich the  amp can d e l iver 
reasonable power c leanly; bandwidths 
of  over 50 kHz may cause prob l ems. 
The In termodula tion Distortion graphs  
show the  amp's ab i l i ty to reproduce 
two s imi l ar freq uencies wh i le  keep ing 
them from interacting. The Crosstalk 
measurement is a measure of t h e  
breakthrough from one stereo chan n e l  
t o  the  next a n d  i t  s h o u l d  exceed 40 d B  
when i t  i s  i n s ignif icant compared wi th  
the separat ion of cartr i dges, t uners 
and cassette decks. 

Oth e r  m o d e l s  wo rth con s id e r i n g  
Br ief remarks fol l ow o n  the  amp l i f i ers 
wh ich  were cons idered to perform and 
aud i t ion  above average but were not 
g iven Best Buy or Recommend e d  
status; t hey are l isted i n  ascen d ing 
pr ice order. 

The M a ra n tz PM31 O (£69)  was con
s idered a good effort at the  pr ice. At 
£ 1 00 the  Ya m a h a  A560 offered good 
fac i l i t i es and p lenty of power but  was 
cr i t ic ised o n  aud i t ion; s imi l ar remarks 
apply to the  De non PM51 0 (£ 1 44) and 
PM540 (£ 1 90) mode ls. The N A D3 1 40 
(£ 1 89)  was powerf u l  but  aud i t ion ing ; 
res u lts were i ncons istent as were both I 
the  £260 Ya m a h a  A960 and the  Rotel 
R B/ RC1 0 1  O pre/ power combi n at i on 
at £290 .  Pioneer' s A7 (£270) was fe l t  
to be f lashy wi th  a l ive ly sound, w h i l e  
t h e  s imi l ary pr iced Q u a ntu m 207 
(£280) offered good power output  w i th  
promis ing a u d i t i o n i ng resu l ts. The 
S u g d e n  A48/ l l  at £280 and the Rogers 
A1 00 at £320 were both fe l t  to offer 
civi l ised sound qua l ity and appearance. 
The B rysto n 3 B (£400) was bad ly  
f inis h ed but  proved to be a gutsy 
power amp. The H itachi  H M/CA 7500 1 1  
M O S F ET combinat i on (£390) were 
c lean i f  a l i tt l e  ' l eaden' w h i l e  the  £485 
JVC AX9 (compl ete with M C2 E car
tr idge) proved a s imi lar heavywe ight  
performer but sounded more 'chromi um 
p lated' .  The T r i o  KA1 OOO (£530) 
aud i t ioned q u ite we l l  but  was con
sidered a l itt le expensive. The Yamaha 
C6/M4 (£540) gave excel lent  tech n ical 
specs amd proved a real heavywe ight  
but  a u d i t i oned incons istent l y. The 
Exposu re (£570) audit ioned wel l  but  
proved noisy, wh i l e  both  t h e  E lectro 
(£575) and M e ri d i a n  1 01 /1 05 (£696)  
power stages were l i ked ( l ow and  h ig h  
power amps respect ively) .  The P S  
A u d i o  (£670) and E l ite Town s h e n d  
(£860) both had promising sound q ua l ity 
but were felt to be rath er expens ive, 
the Townshend  be ing a bit n o isy too. 
The Le ntek integrated amp (£7 50) h a d  
cl ean and neutra l sound wi th  w i d e  
f lex i b i l i ty. Amcron' s tec h n ica l  master
piece, the £3000 SA2/ D L2 ,  proved a n  
ergonomic embarassment for domest ic 
use at a s i l ly pr ice, though the  power 
ampl i f ier showed a lot of promise. 
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Crimson 5 10/520 

Prese ntation,  fac i l ities etc 
Cri mson is  q u ite a n ew com pany to amp l if ier  
man ufactu ri ng, with its roots in  t h e  des ign and 
preparation  of  low cost powerf u l  des igns for  
the k i t  m arket. The 5 1 0/52 0  i s  a c o m p l ete 
break with these t rad i t ions, and is a h ig h ly u n
usual  des ign i n  several ways. The pre- a n d  power 
ampl i f ier  mod u l es are deep (but so is  a record 
players) ,  and narrow, so that they take u p  very 
l i t t le space. The standard of f i n i sh  is a b it 'cottage 
indust ry', though it is q u ite  acceptable i n  a rather  
low prof i le  way, a n d  som e m i g ht regard i t  as  re
fresh ing ly  s imp le  and down to earth. Some care 
is necessary in s i t ing  to avoid h u m. 

The ' tu bes' have a black c rackle f i n ish  on the 
wrapped m etal covers, with  one  end f i n ished i n  
s i lver t h e  other i n  red. T h e  s i lver e n d  is t h e  b i t  you 
look at ,  with the pre-amp l if ie r  sport ing  an L E D  
' o n '  i n d icator l ight  ( i m portant, s e e  later) ,  and fou r 
rotary knobs, the larger one controls vol u m e, the  
others balance, i n put  select ion,  and  on/off/tape 
mo n itor. The 'cri m son' end of the pre-amp has 
phono sockets t h roughout, p i  u s  a jack socket for 
those us ing  the rechargeable battery pack. Yes 
the pre-amp runs off batte ries, 2 PP9s or recharge
able equ ivalent, part ly for cost but ma in ly  for 
tec h n ical reasons. The pre-amp m ay be modif ied 
internal ly  for e i ther  movi ng m ag net or  movi ng
co i l  operat ion,  add-on modu les g iv ing  capaci
tance matc h i ng for the former and sensit iv i ty/ 
i m pedance for the  latter. Battery l i fe (£ 2 .20  a set) 
is esti mated at 3 months+ of 2-3 h rs/ n i g ht, and  
the rechargeable batteries p lus  charger  cost 
about £45. The power a m p l if ier  has an ' o n' 
i n d icator L E D  on the s i lver front  h eats i n k, though  
the on/off switch is  i nconve n ient ly  s i ted  on  the  
rear, wi th  phono sockets ' i n' and  4mm sockets 
' out' .  

La b performance 
Power output is q u ite modest, though nonethe
less adequate for most domestic uses, and is 
reasonably ma inta ined i nto  low i m pedance, 
though the very lowest i m pedance speakers 
shou ld perhaps be avoided. A rather  large d i ffer
ence between s ing le and dual  channe l  drive 
i nd icates some power su pply l i m itat ions. 

Bandwidths show general ly  good control ,  par
t icu larly at low freq uencies. The R I AA LF rol l-off 
is n icely tai lored, though there is a 1 dB rise in the 
t reble. Disc i n put match ing is  effect ively inf in itely 
f lexib le via the module system, and as supp l ied 
the m-c i n put was probably more sensit ive than 
necessary. THD was effectively masked by the 
noise of the system, which was a l i tt le below 
average, and l itt le pertu rbat ion can be seen on 
the I M  spectrum, with noticeably less of the 
' noise modulat ion effect' which we found with 
some amp l if iers. Crossta lk  was poorer than 
average, though adequate nonetheless, and the 
hum performance was a l i tt le  d isappoi nt ing con
sider ing the pre-amp battery operat ion. The 
manual  warns that the u n its shou ld  not be sited 
s ide by side, with which we ag ree. Mains trans
former mechanical h u m  was modu lated by the 
demands made on the power ampl i f ier. Overa l l  
then resu lts are u nspectacu lar but show some 
promise; th is  is a f lexib le design with sti l l  a l i tt le  
room for  improvement. 

Liste n i n g  i m p ressions 
Very positive resu lts were obtained in  the l isten ing 
tests, with  the u n its consistently rece iv ing we l l  
above average praise, largely because t h e  sou n d  
was felt t o  b e  much more contro l led t h a n  with 
most desig ns. It  stood out clearly on the b l i nd  
tests, w i th  praise for  cohere nce, control ,  

dynamics, stereo and neutra l i ty, though it  was 
also considered a tr if le 'br ight' and qua l itatively 
the bass m ight  have been 'tauter'. It  was con
s idered to mai nta in  its character rather  we l l  
when d riven loud. " A  good ' u n" ,  as someone 
summed it up. 

Concl u s i o n s  
This is a new des ign with i ts  fa i r  share of 
'wri n kles' wh ich offer some room for f u rther  
development and improvement. And by i ts  very 
nature it is someth ing of an enthusiasts device, with 
operation not ent i rely conven ient. But the f i ne  
subjective balance for  the price demands re
com mendation, though the s l ig ht ly q u i rky nat u re 
of the models are suff ic ient to keep it from best 
buy status th is  t ime arou nd. 

G E N E RAL DATA 
Power stage 
Both chan nels 2 0 H z/ 1  k H z/2 0 k H z  

8 oh ms, 0 . 1  % d i s !  . 
o/ p level ref 2 .83V=O d 8  . .

S i n g l e  c h a n n e l  8/4/2 ohms 

4 1  /43/42 Watts 
1 6/ 1 6.3/1 6 . 3 d 8  

1 k H z, 0 . 1 %  d is!. . . . . . . . . . . . . . . . . . . . .  . . .  54/79/93 Watts 
o/p level ref 2 .83V=O d 8  . . . . . . . . . . . . . . .  1 7 .3/1 6.0/1 3 .7 d 8  

Sing le  cycle  power 1 k H z, 8/4/2 o h m s  . . . . .  7 4/1 28/1 89 Watts 
o/ p level ref 2 .83V=O d 8 . . . . . . . . . .  1 8 .7  / 1 8/1 6 .8 d 8  

Dynamic head room ( I H F) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .7 d 8  
Bandwidth ( -3 d 8  below half power) 
Disc in - power out  
Disc i n  - pre out . 
Disc in - tape out . . . . . . . . . . . . . . . . . .  . 

. 2 0 H z - 58 kHz 
. 20Hz - 1 03 k H z  

. 5 Hz - 1 42 k Hz  

. 20 H z  - 6 1  k H z  
. DC Hz  - 6 5 k H z  

A u x  i n  - power out . 
Power a m p  o n ly . . . . . . . . .  . 
I n puts 7ype Sens (mV) 
Disc M M . . Phono 2.3 
Disc M C .  Phono 0.04 
Tuner/ Aux . Phono 52 
Tape. . Phono 52 

Imp (ohms) Cap (PA 
45 k 47 
86 

47 k 
47 k 

Disc ove rload M M .  . . . . . . . . . . . .  38 d 8  
Disc ove rload M C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 d B  
Outputs (5.0mV disc input) Type Level (mV) Imp (ohms) 
Tape. . . . . . . Phono 1 00 1 .7 
Noise ( ref 1 Watt, 8 ohms) 
Zero vol u m e . 
Aux ref vol u m e  . . .  
M M  disc ref vo l u m e  . . . . . . . .  . 
MC d isc ref volu m e .  
Other 

. -77 d B  
. . . . . . . . . . . . .  -7 6 d 8  

. . - ·76 d B  
. -73 d B  

Damping facto r . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  3 1  
T H D  perform ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Hum performance . . . . . . . . . . . .  below ·ave rage 
Dimensions (W x D x  H) . . .  2 x l3.3(8.5) x 1 5(38) x 4.3(1 1 )] i ns(cms) 
Weig ht . . .  . . . . . . . . . . . . . . . . . . . . . . .  1 5 1bs 
Typical purchase price . . . . . . . . . . . . . . .  £ 2 2 8  
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Presentation,  faci l it ies etc 
Def in itely for those who l i ke the s h i n y  s i lver look, 
the AX1 is beaut ifu l ly f i n ished but  has a rather 
s h arp p rotru d i n g  fasc i a, and is presu mably 
in tended f i rst and  foremost for console/rack 
mou nt ing .  L i ke the Tech n ics models  the fascia is 
d ivided horizontal ly, with the most usefu l  fu nctions 
(p l us  ob l igatory (?) ' power' meters) in the larger 
top sect ion .  Fou r  long bars switch power, d isc, 
aux and t u n e r  i nputs and a larg e  sm ooth knob 
controls vol u m e. 

The lower section has rotary controls for balance, 
bass and treble,  p lus  sens ib ly  arranged tape 
mon itor ing,  mode, loudness, s peaker switch ing  
and a headphone socket. Phone socketry on the 
back panel  is su pplemented by one DIN dupl icate 
tape connector. Construct ion does show some 
signs of economy, but  th is is  o n ly to be expected 
at the pr ice. In all th is  is  a s m art ly f i n ished 
amp l if ier  with a l l  the  necessary basic fac i l i t ies, 
n icely la id out  and easy to u se. 

La b perfo rmance 
Power output is fa ir ly m odest, though adequate 
for m ost pu rposes nonethe less. M o reover it 
shows a good de l i very pattern, with no  restrict ion 
due  to d istort ion r is ing at the frequ ency extremes, 
healthy outputs i nto 4 and 2 oh m  loadi ng,  and a 
s ign if icant but  by no means excessive d ifference 
between s ing le  and dual channe l  dr ive. Once 
again there is evidence of cost effective engineer
i ng  rather  than i l l- ba lanced ' spec chas ing' ,  and it  
is u n l i ke ly that there wi l l  be any p roblem in 
choos ing  matc h i ng l o udspeake rs. 

Ban dwidths a re reasonably sens ib le  t h rough 
the amp l if ier, a n d  the R I AA c u rve i s  smooth wi th  
s l ight  ro l l offs at the extremes, wh ich  is usual ly a 

' j �- a o 
good reci pe for a low cost design.  One anomaly 
which we noted was a 5dB rise i n  output to tape 
from d isc between 1 0  kHz and 1 00 kHz: th is  
is clearly wrong, though it  is d ifficult  to assess j ust 
what problems it may cause in practice. We a re 
inc l i ned to t h i n k  that it is probably harm less, 
though the wrong h igh output moving-coil cart ridge 
and the wrong tape recorder m ight  resu l t  in inter
ference with the  b ias osc i l l ator. The I M  d istort ion 
spectrum showed some low leve l  s idebands, but 
the ' n oise modu lat ion effecf was less ser ious 
than i n  many other cases. I n puts and outputs a re 
al l  sensibly chosen, with the disc i nput capacitance 
a n ice and l ow 1 1  O p F  (eas i ly  i ncreased with 
external adaptors i f  requ i red). Noise f ig u res were 
exce l lent, and the fact t hat d istort ion is  around  
th is  th reshold is f u rther  evidence of  good desig n. 

Liste n i n g  i m p ressions 
This ampl ifier d id  consistently wel l  i n  the l isten ing 
tests, comfortably rat ing  above average overal l .  
The bass was considered very good for a budget 
ampl i f ier, j ust a tr if le ' l oose' but  q u ite convi nc ing 
nonetheless. The sound did perhaps lack f inesse, 
sou n d i ng a l i tt le ' loud' and ' u nt idy', but it  was 
genera l ly  qu ite wel l  i nteg rated with g ood stereo/ 
depth, p lenty go ing on and a q u ite excit i ng  
sound. The  quest ion that w i l l  i n evitably be asked 
is whether or n ot i t  is a ' NAO- beater'. The answer 
as far as we are concerned m ust be no, but then 
neither is  the NAO an AX1 beater e i ther. They d id  
s im i larly we l l  overal l, w i th  the A X 1  being perhaps 
a l itt le more l ively and u nt idy, yet q u ite neutral ,  
wh i le  the 3020 benefited from marg i n a l ly better 
i nteg ration and control at h igh frequencies, yet 
sounded a l it t le more 'colou red'. Certa i n ly th is  
ampl if ier  l ooks l i ke a worthy rival. 

Conclusions 
Its n ice to f ind a budget amp where the com
promises appear to have been very well chosen, 
where the l iste n i n g  tests g ive posit ive resu lts, 
and where resou rces do not seem to have been 
wasted excessively on g i m m icks and in p u rsu i t  of 
u n balanced specif icat ion parameters. 

G E N ERAL DATA 
Power stage 
Both chan nels 2 0 H z/ 1  k H z/2 0 k H z  

8 o h ms, 0 . 1  % d i s t ·  . . . .
o/p level ref 2 .83V=O d B  . . . .

. .  37 /37 /36 Watts 
1 5 .7 / 1 5 . 7/ 1 5 . 5 d B  

S i n g l e  c h a n n e l  8/4/2 o h m s  
1 k H z, 0 . 1  % d ist . . . . . . . . . . . . .  4 1 /65/ 1 08 Watts 
o/p level ref 2 .83V=O d B . . . . . . . . .  1 6 .2/1 5 . 1  / 1 4.3 d B  

S i n g l e  cycle power 1 k H z. 8/4/2 o h m s  . . .  5 1  /95/ 1 38 Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . . .  1 7  /1 6.8/1 5 . 4 d B  

Dynamic head room ( I H F) . . . . . . .  . . . . . . . . . . . . .  0 .7 d B  
· Ba ndwidth ( -3 d B  below half power) 
Disc in - power out . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 Hz - 71 k H z  
D i s c  i n  - t a p e  out . . . . . .  4 H z  - >200 k H z  
Aux i n  - power out . . . . . . . . . .  . . . . . . . . . . . . .  7 H z - 5 0 k H z  
I n p uts Type Sens (mV) Imp (ohms) Cap (pFJ 
Disc M M . . Phone 2.8 49 k 1 1 0  
Tuner/Aux . Phone 1 60 6 2 k  
Tape 1 & 2 . . Phone 1 60 7 3 k  
Tape 1 .  . . . . . D I N  1 60 7 3 k  
D i s c  overload M M . . . . . . . . . 3 5 d B  
Outputs (5.0mV d isc input) Type Level ( m V)  Imp (ohms) 
Tape 1 & 2 . . . . . . . . . . . . . . . .  Phone 290 5 1 0  
Tape 1 . . . .  D I N  3 0  66 k 
Head p h o n es (8 o h m s) . . . . . 1 00 

(2 ko h m s) . . . . 2 . 6 V  
Noise ( ref 1 Watt, 8 o h ms) 
Zero vol u m e  . . .  . 
Aux ref vol u m e  . . . . .  . 

. . . . . . . . . . .  -87 d B  
-80 d B  

M M  d i s c  ref volume . 
Othe r  

-80 d B  

Damping factor . . . . . . . . . . .  • . . . . . . . . .  . .  . . .  . . . . . . . .  43 
TH D perform ance. . .  . . .  ve ry good 
Hum performance . . . . . . . . . . . . . . . . . . . . . . . . .  average 
D i m e nsion s ( W x  D x  H) . .  1 6V2(42) x 1 3(33) x 4% ( 1 2) i ns(cms) 

Weig ht . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1 3 1bs 
.Typical purchase price . . . . . . . . . . . . . .  £72 
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Presentation, faci l it ies etc 
Orig i nal ly m arketed as part of the Marantz Eso tec 
brand, the PM5 is jo i n i n g  th e  top of t h e  reg u lar 
range n ow, with a welcom e £ 1 00 price red uct ion.  
This larg e  i nteg rated model  h as a gold-co l o u red 
fascia w h i c h  stands pro u d  of t h e  case proper, for 
console m o u nt i ng,  and i s  decorated with a large 
range of featu res. One q u ite u n usual  fac i l i ty is  
that the power a m p l if ier  may be switched to 
operate e ither i n  Class A o r  i n  Class B modes: i n  
theory Class A is  cons idered t o  b e  s u per ior  
because it e l i m i n ates 'crossover d istort ion' which 
may be caused w h e n  switc h i n g  from o n e  output 
t ransistor to another, though i n  p ractice any 
be n efit is far from proven, and also ' wastes' 
power as heat. 

The copious fac i l i t ies i nc l u d e  tone controls 
which operate i n dependent ly o n  each c h a n n e l, 
elaborately scaled l ig ht-type ' power' m eters, a 
five-posit ion mode select ion switch, selection for 
two sets of speakers plus a head p h o n e  socket, 
a n d  m o n itor ing and d u b b i n g  for two tape re
corders. Provis ion is made for both moving-co i l  
and m ov i n g  mag n et cartr idge types, and front 
pan e l  switches also operate a l o u d n ess fu nct ion,  
a s u bsonic ' ru m ble' f i l ter, a n d  a tone control 
bypass switch, the latter rather  obsc u rely labe l l ed 
'stra i g h t  DC'. The layout of t h e  front panel  kn obs 
and switches has a pleas i n g  sym m et ry, t h o u g h  
t h i s  d o e s  n ot assist i n  f i n d i n g  t h e  vol u m e  control 
easi ly, nor  is it com p l e m e nted by the i n evitable 
Marantz confusion of logo typefaces scattered 
h i t h e r  and t h i t her. Al l i n p uts and outputs are on 
'ph o n o  sockets. Whe n  i n  u se, part icu la rly i n  Class 
A m ode, t n e  u n it natural ly g ets q u ite warm, so 
some care needs to be taken to e n s u re adeq u ate 
vent i lat ion.  

La b performa nce 
The s ign ificant heat output from t h is model was 
noted, causi n g  a cont i n u ous ' t icki ng' from the 
heat p ipe which is used to cool  the transistors. 
Power del ivery comfortably exceeded the 80/20 
specif icat ion, though why the powe r m eters are 
scaled to 200/50 watts/8 o h ms re mains obscu re. 
A sign ificant though n ot excessive d ifference 
between s ingle and d u e l  channel  d rive powe r 
outputs may be seen in Class B mode, but the 
power del ivery into low i mpedances was general ly 
we l l  mai ntai ned, so choice of accom panying 
loudspeakers should not be crit icial .  

Bandwidths show sensib le  c u rta i l ment at the 
freq ue ncy extrem es, but the d isc i n put freq uency 
responses do show a m i ld low freq ue ncy ' b u m p' 
of about 1 d B, sufficient to be audib le  and i ntro
duce a meas u re of tonal  colorat ion, though 
u n l i kely to be considered offensive. More worry
ing perhaps is our  measu red i n put capacitance 
of 370 pF on the moving m ag n et i n put: a lthough it  
cou l d  be arg ued that th is  can h e l p  contro l  
u ltrasonic  spu riae from m odern wide- bandwidth 
cartridges, the fact remains that it wi l l  also have 
an undesirable effect upon the h i g h  freq uency 
audio band response of a s ign ificant n u mber of 
models, particu larly with the typical extra 1 50 p F  
provided b y  t h e  tu rntable's pickup leads. The 
d iscrepa ncy between our f i n d i n g  and the 1 50 p F  
measured for a s i m i lar a m p l if ier (Col loms: Hi-Fi 
News May 1 9 8 1 )  remai ns u n expla i n ed. In other 
respects the i n puts and outputs show wel l  chosen 
va l u es that s h o u l d  cause n o  com pat i b i l ity 
problems. 

The other m easu red tec h n i cal performance 
parameters were to a com pete nt standard, with 
the crossta l k  better than 50d B across m ost of the 

audio band, noise fig u res a l i tt le below average, 
wh i le the intermodulat ion spectru m  s h ows no 
specif ical ly identif iable sidebands, though there 
is a rise i n  n oise related to the test s i g nals. 

Liste n i n g  i m p ressions 
The l istening tests gave generally posit ive resu lts, 
with the overa l l  ranking we l l  above ave rag e, 
a lbeit  with occ.asional d issent. Most crit icisms 
were d i rected at a rather ' brighf treble,  and l i ttle 
d ifference was noted between Class A and B 
operat ion.  Some i nformal aud i t ion ing was also 
undertaken with the re lated MA5 mono power 
ampl i f iers, which showed a s l i g h t  i m provement, 
and also a s l ight  change between m odes when 
drive n from a h i g h  qual i ty com ponent pre- a m p. 

Concl usions 
This was defi n itely considered amongst the more 
l ive ly, dynamic and i nformative i nteg rated a m p l i
f iers, and gave a we l l  balanced s u bjective per
formance for the price. Some reservat ions never
the less remain concern i n g  the moving mag net 
in put capacitance and the perhaps u n necessarily 
elaborate arrangements (cool i n g  etc) needed to 
provide the C lass A option. 

· T V 1· 11 

-� 

-_ j=-=!= 

-- 1· l r l" : ! I T  • ,. -1-J ' 0 
. ! 

• e 
I 

-•-J::::i=l -i=t±Jil==lcc-J==I=-
I Fl=-1= CE 

Disc frequency response, note expa nded vertical  
scale (2 dB per division) (m- c above, m m  belo w) 

I I I ¥  j I i  f I I I '  ,1 I I .1 , 1 1 1  I .1 j I ,;  I I I j , i i ""'TT"""T"" 

_i � -- -
Hz 50 100 200 500 lk 2k  5< 10k 20k 

Crosstalk, mm disc input note baseline reference 
( 1 0 d8 per division) 

G E N E RAL DATA 
Power stage 
Bo t h c ha n nels 2 0 H z/ 1  k H z/20 k H z  

Class B 

8 o h ms, 0 . 1  % d is! . . . . . . . . . . . . . . . . . . . .  99.4/1 00/98 Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . . . . . . .  20/20/20 d B  

S i n g l e  channel  8/4/2 ohms 
1 k H z, 0. 1 % d i s! . . . . . . . . . . . . . . . . . . . . .  1 1 3/ 1 82/237 Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . .  20.5/ 1 9.6/ 1 7 . 7 d B  

S i n g l e  cycle power 1 k H z, 8/4/2 o h m s  . . .  1 56/276/380 Watts 
o/p level ref 2 .83V=O d B . . . .  . . . . .  2 1 .9/2 1 .4/1 9 . 8 d B  

Dynamic head room ( I H F) . . . . . . .  . . . . . . . . . . . . . . . . .  1 .0 5 d B  
Power stage Class A 
Both chan nels 2 0 H z/ 1  k H z/2 0 k H z  

8 o h ms, 0 . 1  % d is! . . . . . . . . . . . .  . 
o/p level ref 2 .83V=O d B  . .  

S ing le  channel  8/4/2 o h m s  

. 2 5/25/25 Watts 
1 4/1 4/ 1 4 d B  

1 k H z, 0 . 1 % d i s!. . . . . . . . . . . . . . . . . . . . . . . . . .  26/44/65 Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . .  1 4 . 1  / 1 3.4/1 2 . 1  d B  

Sing le  cycle power 1 k H z, 8/4/2 o h m s  . . . . .  2 9/48/8 1 Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . . . .  1 4 .6/1 3.8/ 1 3 d B  

Dynamic headroom ( I H F) . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 2 4 d B  
Bandwidth ( �3 d B  b e l o w  h a l f  power) 
Disc in - power out . . . .  
Disc i n  - pre out. . .  . . . . . . . . . . . . . . .  . 
Disc in - tape out . . . . . . .  . 
Aux in - power out  . . . . . .  . 
I n p uts Type Sens (mll) 
Disc M M. . . . . . .  Phono 2.5 
Disc M C . . . . . . . Phono 0.25 
Tuner/ Aux . . . . .  Phono 1 80 
Tape 1 & 2 . . . .  Phono 1 80 
Disc overload MM . . . . .  . 
Disc overload MC . . . . . . . . . . . . .  . 

. 5 Hz - 5 1 k Hz  
. . 4 H z - 52 kHz 

. . . 4 Hz - 1 7 5 k H z  
. . . .  3 H z - 4 6 k H z  

Imp (ohms) Cap (pF) 
5 4 k  370 
74 

39k 
3 9 k  

. .  . .  3 9 d B  

. . . .  3 8 d B  
Outputs (5.0mV d isc input) Type 
Tape 1 & 2 . . . . . . . . . . . . . . . Phono 
Headphones (8 o hms) . 

Level (ml/) Imp (ohms) 

(2 ko h m s) . .  
Noise ( ref 1 Watt, 8 o h ms) 
Zero vol u m e  . . . . . .  . 
Aux ref vol u m e  . 
M M  disc ref vo l u m e  . 
MC d isc ref volu m e .  
Other 

325 600 
70 

2 . 5 V  

. . . .  -82 d B  
. . . . . . . . . • . . . . . . . . . . . .  -78 d B  

. . . . . .  -78 d B  
. . . . . . . . . . .  -74 d B  

Damping factor . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 7  ( C lass A, 64) 
T H D  performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  exce l lent 
Hum performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  average 
D i m e nsions ( W x  D x H) . . .  1 6V2(42) x 1 4V2(37) x 6( 1 5) i ns(cms) 
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 1bs 
Typical pu rchase price . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  £400 
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Presentation,  faci l it ies etc 
This m i d d l e  model  of P ioneer's ' bi g  t h ree' is 
d ifficu lt to d isti n g u ish from the c h eaper A l. The
fascia is d ivided i nto t h ree f u l l  h e i g h t  sect ions 
f i n ished i n  g o l d, b lack p l u s  l i g hts, and gold 
respectively. The rig ht hand section is domi nated 
by a h uge vol u m e  control  with an attendant 
m u t i n g  b utton. A n eatly i n d ented row of large 
pushbutton s  select t h e  i n pu ts: t h ese are attrac
tively e n g raved but  not easy to read, w h i l e  the 
l i g ht show n ext door o n ly identif ies them i n  
h i e roglyph ics. 

A h i nged and retractable panel  cove rs the left 
hand sect i o n, with  j u st t h e  tone contro l  kn obs 
peeking t h roug h (why?) When retracted a con
fusion of n i n e  l itt le buttons is revealed, to switch 
m m/ m- c  d i sc, speake rs A and B, ' l i n e  straighf 
tone bypass, m o n o/stereo, s u bsonic  f i l ter, loud
ness, h i g h/ low m m  a n d  m-c loadi ng, t h e  latter 
g i v i n g  200/400 p F  mm optio n s  and 33/1 OO ohm 
m-c alternat ives. 

Two extra rotary controls adj ust balance and 
sort out  tape record e r  switc h i ng, a l lowing any 
i n put  to be recorded i ndependently of the main 
s i g n a l  p l ayi ng, a n d  o rg a n i s i n g  cross- d u bbi ng. In  
the centre t h e  ' l i g ht s how' g ives a g ra p h ic and 
hard-to-ignore d isplay of the signal routi ng through 
the a m p l if ier. This does h e l p  to overcome am
b i g u it ies in the switch l a be l l i ng,  but the absence 
of any d i m m i ng/off switch and the use of t h ree 
l u rid colo u rs m a kes t h i s  a d iff i c u l t  item of eq u i p
m e n t  to i g n o re. Add i n g  f u rt h e r  m u scle  t o  t h e  
displ ay is a vertical  ' power' meter, w h i l e  t h e  main  
power switch is  t ucked away a l m ost as an 
afte rthoug ht, black o n  black with o n ly a red b l i p  
to attract attent ion. 

La b measureme nts 
Power del ivery fol lows a s i m i lar pattern to the Al, 
offering about 1 d B  of extra level. Del ivery was 
q u ite wel l  ma intai ned i nto 4 oh ms, though some
what c u rtai led i nto 2 oh ms, so a l itt le caution is 
necessary whe n  choos i n g  lou dspeakers part icu
larly if want ing to use two pai rs together and 
loudly, though the ' m i n i m u m  1 2 ohms' instructions 
u n d e r  these condit ions on the back pa nel  is q u ite 
i m practical. S i n g l e/dual  channel  d rive d iffe rence 
is on the large side. 

The bandwidths show a meas u re of control, 
though with a certa i n  ran do m n ess, and no L F  
ro l loff has been i ncorporated. Although t h e  i n
tention was presu mably to i m p rove upon the A l, 
as it tu rned out the m easurem ents were mar
g i nal ly poorer overal l ,  though pretty good n o n e
theless. Once aga i n  d istort ion was van is h i n g ly 
smal l ,  wh i le t h e  I M  test shows some ' n oise 
modu lation effect', but no d isti nct sidebands to 
speak of. The tone control  c i rcu its s h o u l d  be 
switched out u n less real ly (?) necessary, s i n ce 
they adversely affect the d istort ion and noise 
performance. The provision of alternat ive d isc 
i n put capacitances is usual ly usefu l, but the 
va lues we measu red are 1 0% h ig h e r  than specifi
cation, and the 200/400 p F  spec wou l d  have 
bee n much more useful  as 1 00/300 p F  in any 
case. So despite these alternatives some care 
needs to be taken with t u rntable and cartr idge 
selection, though mis matches are l ikely to be 
m i nor. We can n ot see the 450pF+ setting provi ng 
to be much benefit at a l l, u n less it h e l ps control  
the i n put bandwidth at high freq uencies. 

Liste n i n g  i m p ressions 
Listening test resu lts were not entirely consistent, 

but the overa l l  rat i n g  was comfortably above 
average in spite of th is, and some l iste n e rs 
responded q u ite positively towards this amplif ier. 
The extreme bass seemed u n usual ly we l l  con
trolled, and was q u ite powerfu l  with reasonable 
detai l  and defin ition. A sl ight preference was made 
for moving magnet ove r m ov i n g-co i l  i n puts, and 
there were occasional  touches of ' bras h n ess' ,  
but by and large the dynam ics were q u ite l i ked 
and the a m p l if ier did n ot seem to become too 
distressed when d riven loud. 

Concl u s i o n s  
T h i s  appears to be a sou ndly engineered ampl ifier 
with few if any crit icisms, a l beit with fair ly con
servative power rat ings for the price. Liste n i ng 
tests gave encourag ing t h o u g h  n ot ent i rely co n
siste nt resu lts, and the tec h n ical n iggles were 
few and s l ig ht. Erg o n o m i cs are q u ite good, but 
the Star Trek prese ntat ion m i g ht not s u it every
body. 

G E N E RAL DATA 
Power stage 
Both channels  2 0 H z/ 1  k H z/2 0 k H z  

8 oh ms, 0 . 1  % d ist. . . . . . . . . . . . . . . . . . . . .  1 02/1 08/99 Watts 
o/ p level ref 2 .83V=O d B  . . . . . . . . . . . . . . . . .  20 . 1 /20.4/20 d B  

S i n g l e  channel  8/4/2 ohms 
l k H z, 0 . 1  % d is! . . . . . . . . . . . . . . . . . . . . .  1 24/ 1 98/1 49 Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . . . .  2 1 /1 9.9/1 5 . ? d B  

S i n g l e  cycle  power 1 k H z, 8/4/2 o h m s  . . 1 43/2 3 1  /1 5 6  Watts 
o/p level ref 2 .83V=Od B . . .  . 2 1 .6/20.6/ 1 5 . 9 d B  

Dynamic headroom ( I H F) . . . . . . .  . . . . . . . . . . . . . . . . .  0 .46 d B  
Bandwidth ( -3 d B  below half power) 
Disc in - power out . 
Disc in - tape out . 
Aux in - power o u t . . 
I n p uts Type 
Disc M M. . . . . . .  Phono 
Disc MC.  . Phono 
Tuner/ Aux . Phono 
Tape. . Phono 
Tape. . . . . . .  Phono 

Sens (mV) 
2.3 

0 .25 
1 50 
1 50 
1 50 

. . DC Hz - 7 5 k H z  
. 5 Hz - 40 k H z  

DC Hz - 9 0 k H z  
Imp (ohms) Cap (pFJ 

5 0 k  220/450 
33/1 00 

Disc ove rload M M . . .  . . . . . . . . .  39 d B  
D i s c  overl oad M C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 d B  
Outputs (5.0 mV d isc input) Type Level ( m \I)  Imp (ohms) 
Tape 1 . . . . . . . . . . . . . . . . . Phono 235 3 k  
Tape 2 . . . . . . . . . . . . . . . . . . . . .  Phono 235 3 k  
Head p h o n es ( 8  ohms) . 65 

(2 koh m s) . .  2 . 5 V  
N o i s e  ( ref 1 Watt, 8 o h ms) 
Zero vol u m e  . . . . . . . .  . 
Aux ref vol u me . .  . 
M M  disc ref vol u m e  . . . . . . . . . . . . . . . . . . . .  . 
MC d i sc ref vo l u m e .  . . . . . . . . . . . . . . . . . .  . 
Other 

. . . . .  -89 d B  
-8 1 d B  
-80 d B  
-77 d B  

Damping factor . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 4  
T H D  perform ance . . . . . . . . . . . . . . . . . . . . . . . . . .  excel lent  
Hum performance . . . . . . . . . . . . . . . . .  good 
D i m e n s i o n s (W x D x H) . . .  1 6'12(42) x 1 6'12(42) x 5( 1 2)  i n s(cms) 
Weig ht . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 1bs 
Typical pu rchase price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £330 
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Presentation,  faci l ities etc 
This is the  top model  of the ' s u pe r  com po' 
threesome, and conseq u e nt ly is the  m ost e lab
orate in  terms of featu res and fac i l it ies. The sam e  
basic  chassis h a s  been used, as w e l l  a s  the 
'window' a long the f u l l  length  of the  fascia, 
thoug h both the large rotary contro ls  have been 
replaced by push buttons. I n put  select ion has 
l ight i nd icat ion  and i s  n ow ent i re ly contro l led  
by push buttons/bars. The rea l  extra i s  rather  
more usefu l  perhaps than the m i ke i npuVb lend 
fitted to the A 7, and g ives the  opt ion  of movi ng
coi l  or moving magnet cartr idge matc h i ng.  O n ce 
aga i n  tape d u bb ing  may be switc h ed and record
ings made from a t u n e r  i n put  when the am pl i f ier  
is p lay ing f rom any source. 

The rotary controls o pe rate tone, balance and 
variab le loudness, wh i le  contro l  over vol u m e  h as 
been delegated to two large push buttons n ecess
ari ly augmented by a l ight  i n d i cator bar. How th is  
can  be anyt h i n g  but a fatuous g i m m ic k  on  any 
item not  actua l ly need ing d i g it ised controls for 
rem ote operat ion  escapes u s. N ot only does one 
lose contro l  of  the rate at wh ich  vo l u m e  may be 
changed and is  unab le  to set the vol u m e  before 
connect ing power, but the s imp le s ing le analogue 
contro l  m ust be replaced by two buttons and a 
v isual  i n d icator. Other  push buttons of rather  
f idd ly  d i m e n s i o n s  cont ro l  e i ther/or/off l o u d
speakers and a h i g h  f i l ter. Phono sockets are 
used t h roughout, with the tape 2 set d u p l icated 
on the front panel ,  a usef u l  way of temporari ly 
con nect ing a second machine without entangl ing 
the 'spag hetti' at the back of the i nsta l lation. 

La b performance 
Power output  is aga i n  generous for the price, 

showing some s im i lar characteristics to other  A
series models, being reasonably we l l  mainta ined 
into 4ohm loads and even able to deal q u ite 
respectably with 2 o h ms part icu larly in the short 
term. Our specification for power being measured 
at the level of 0 . 1  % d istort ion has restricted our  
read ing at  h igh  freq uencies to an u nfortu nate 
deg ree, showi ng that the d istort ion beg ins  to rise 
q u ite early on. There is sti l l  a s ign ificant d ifference 
between s ing le  and dual  channe l  drive, thoug h 
th is  is not as pronounced as i n  the cheaper 
models i n  the series. 

Bandwidths show some attem pt at control ,  but 
the R IAA equal isat ion at h igh freq uencies is not 
correct and can lead to over- d riv ing with i n  the 
ampl if ier  and g ive r ise to s lew rate l i m it i ng  
problems. The amp l if ier is  j ust at the threshold of 
th is. Disc input  capacitance is rather  h i g h, which 
w i l l  restrict the range of  cartr idges which can be 
opti mal ly loaded. Shure and Ortofon mode ls, 
p lus  those i nsens itive to load ing  l i ke moving-coi l, 
G rado and Tech n ics models, are l i kely to g ive the 
best match. Tape output i m pedances are rather 
h igh, though practical problems are most un l ikely. 
Although the IM distort ion test gave good resu lts, 
h u m  breakthrough and TH D+ no ise via disc were 
we l l  below average. 

Liste n i n g  im pressions 
This amp received a somewhat m ixed recept ion 
on the l isten ing  tests, though it was certa in ly  
better received than i ts  cheaper bret h ren, and on  
occasion attracted q u ite favourable comment. 
Resu lts were not ent i rely cons istent, and the m-c 
i n put d id not g ive such good resu lts ( bandwidth 
match i ng?). The m idrange was wel l  l i ked i f  a l itt le 
'forward', and the dynam ics were considered 

reasonable. Extreme bass and treble received 
cr it ic ism for lack of control ,  l i kewise the overa l l  
performance when the vol u m e  level was i n
creased. But the sou n d  as a whole was s l ig htly 
above average, which is q u ite respectable for an 
amp l if ier  i n  i ts  pr ice c lass. 

Conclusions 
Lots of power and fac i l i t ies for the money, and 
c lear ly a better power su pply and l i ste n i ng test 
resu lts than its cheaper stablemates suggest 
that th is  model  has q u ite a lot go ing  for it. But 
there are a n u m ber of areas of techn ical reserva
t ion,  part icu larly on the d isc i n put and its h i g h  
freq uency capab i l ity, so pre-audit ion ing  i n  a 
system context is vital if th is ampl ifier is considered. 

G E N E RAL DATA 
Power stage 
Both chan nels 20 Hz/ 1  k H z/2 0 k H z  

8 oh ms, 0 . 1  % dis! . . . . .  . .  
o/p level ref 2 .83V=O d B  . . .  . 

S i n g l e  c h a n n e l  8/4/2 o h m s  

. . .  86/88/20 Watts 

. . .  1 9 .3/ 1 9.4/ 1 3 d B  

1 k H z, 0. 1 % d is! . . . . . . . . . . . . . . . . . . . . .  1 05/1 56/1 62 Watts 
o/p level ref 2 .83V= O d B. . . . . . . . . . . . . . . .  20/1 8.9/1 6 d B  

S i n g l e  cyc le  power 1 k Hz, 8/4/2 o h m s  1 26/220/2 7 2  Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . . . .  2 1 /20.4/ 1 8 . 3 d B  

Dynamic headroom ( I H F) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 5 d B  
Bandwidth ( -3 d B  below h a l f  power) 
Disc in - power out . . . 7 Hz - 6 3 k H z  

. . 6 H z  - 5 2 k H z  
. DC H z  - 6 1  kHz 

Imp (ohms) Cap (pF) 

Disc in - tape out . .  
Aux i n  - power out .  
I n p uts Type 
Disc M M. . Phono 
Disc M C .  Phono 
Tuner/ Aux Phono 
Tape 1 .  Phono 
Tape 2 .  . Phono 
Disc ove rload M M .  

Sens (mV) 
2.5  

0. 1 6  
1 5 6 
1 56 
1 56 

Disc ove rload MC . . . . . . . .  . 
Outputs (5.0mV d isc i nput) Type 
Tape 1 . . . . .  . . . . . . . . . . . . Phono 
Tape 2 . . . . . . . . . . . . . . . . Phono 
Headphones (8 ohms) . . .  

(2 koh m s) . 
Noise ( ref 1 Watt, 8 o h ms) 

49 k 330 
9 

6 0 k  
6 0 k  
6 0k  

Level (mV) 
200 
800 
1 00 

2 . 5 V  

. 38 d B  

. 36 d B  
lmp (ohms) 

4.9 k 
4 . 9 k  

Zero vol u m e . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  -7 7 d B  
Aux ref vol u m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -73 d B  
M M  d i s c  ref vol u m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -72 d B  
M C  d isc ref volume . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -7 1 d B  
Other 
Damping factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 
TH D performance . . . . . . . . . . . . . . . . . . . . . . . . . . .  below average 
H u m  performance . . . . . . . . . . . . . . . . . . . . . . . . . .  below average 
D i m e n s i o n s ( W  x D x H) . . .  1 7 (43) x 1 0(25) x 5V.(1 3'12) i n s(cms) 
We ight . . .  . .  . . .  . . .  . .  . .  . . .  . .  . . .  . .  . . .  . .  . . . . .  1 6 1bs 
Typical p u rchase price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £ 1 35 
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Presentation, faci l ities etc 
This combinat ion  of pre- and power amp l if ier is 
most attractive, with a standard of f i n ish the 
eq ual  of anyt h i n g  aro u n d, and  a desig n that has 
d isti nct touches of Scand inav ian f la i r, wh i le  sen
s i bly not f lyi ng i n  the  face of cu rrent fash ion. Of 
the two u n its, the  power a m p l if ier  is perhaps the 
most i nteresting i n  appearance, with the scu lptured 
louvres t h rough the  case look ing q u ite d ramatic. 

The large rotary control on the pre-amp(naturally) 
adju sts vo l u m e, and a longs ide are two smal ler  
rotaries for ba lance and  input selection. Two 
more rotaries f u rther  a long adj ust bass and 
t reb le, w h i l e  at the  othe r  end another controls 
the output to the headphone socket, d riven i n
dependent ly of the  power a m p l if ie r. One pair of 
push buttons switch m o n o  and  loudness, the next 
pair subson ic  f i l ter and tone defeat, a g roup of 
fou r  g ive tape m o n itor ing and cross-du bbing, 
wh i l e  the one o n  its own switches power. Apart 
from the attractive metalwork, the power ampl if ier 
is a l m ost feat u re l ess (as i t  shou ld "  be?), wifh its 
matc h i ng power switch and two L EDs ind icat ing 
peak c l ipping. The rear panels use phono through
out, wh ich  is a b it  of a break from Eu ropean 
t rad i t ion, but not u nwelcome. I n puts are pro
v ided for both movi ng-co i l  and  movi ng magnet 
cartridges, with switch ing for variable i m pedance 
( 1 00/47 /33 koh m) a n d  var iable capacitance 
(20/1 20/350 pF) beside the sockets. I ncidental ly, a 
matc h i ng t u n e r  i s  a lso ava i lab le, as wel l  as a most 
in terest ing  (and expensive) p iece of modern 
furn i tu re desig n ed specia l ly to  h o u se the u n its 
along with other  e q u i p m e nt. 

La b perform a nce 
Be lying its com pact d i m e ns ions  ( i f  not its price), 

these u n its were capable of a whacki ng 1 80 or so 
watts both chan nels d riven, though the increase 
of 1 2% under  s ing le  channe l  d rive is  a l i tt le h i g h, 
so the power su pply is not perhaps q u ite as 'st iff 
as we wou l d  have l i ked. The power del ivery is 
very well mainta ined i nto low i m pedances, show
ing a voltage d rop of on ly 3 . 2 d B  i nto as low 
as 2 oh ms. Obviously th is  amp l if ier w i l l  d rive any 
loudspeakers without problems, although there 
was s l ight c u rre nt  l i m i t i n g  i n to t h e  l owest 
im pedances. 

Bandwidth s  show reasonable c u rta i lment  at 
the frequency extremes (or at any rate an avoi d
ance of excess) ,  the R IAA equal isat ion is very f lat 
and n icely tai lored, and the moving magnet 
im pedance/capacitance variat ions are accurate 
and usefu l ly f lex i b le. The m oving-co i l  i n put 
im pedance is h igher than usual, though we 
would be su rprised if  t h is made any s ign if icant 
difference. D istort ion is  q u ite low ( if not q u ite as 
low as the latest Japanese am pl i f iers) , and the 
no ise and hum performances were not q u ite as 
good as we expected. One cur ios ity is  that the 
gain match ing  t h rough the pre-amp is  not q u ite 
rig ht, so that it  is not d iff icu l t  to cl ip the output  
section with modest level i nputs when the volume 
control is set  h i g h. Th is may not m atter in  
practice as there is p lenty of  volu m e  at the 
control m id  posit ion with a typical i n put, and here 
the overload marg i n  is h i g h. But it does represent 
a ch ink in the arm o u r  of t h is otherwise i m
pressive system. The I M  spectrum showed the 
sl ightest sideband, and was not iceably free of the 
' noise mod u lat ion  effect'. 

Listening i m pressions 
Tandberg have no  recent track record for amp l i-

f iers, so it was p leasant to f i nd  that th is  expensive 
model d id  seem to del iver the goods su bjective ly, 
and was placed consistent ly h igh  in the l i sten ing  
tests. The sou n d  was considered 'open', ' c lean' 
and commendably clear of confusion,  if a trif le 
lacki ng control at h i g h  f req uencies and not 
entirely well-defined at low frequencies. General ly 
q u ite ' bu sy' sou n d i ng with  p lenty go ing on, it 
neverthe less lacked the fu II dynam ics and 'focus' 
of the best aud ioph i le  ampl i f iers. 

Concl usions 
This is an  expens ive combinat ion,  but one  which 
d id consistently wel l t h roughout the tests. As an 
ampl i f ier  for the mus ic  lover who wou l d  rather  
avoid the occasional  eccentr ic it ies of  the  aud io
phi le market, and who rates style and engineering 
qua l ity above s imp l ist ic va lue  for money, the 
Tandbergs stand u p  extremely we l l ,  and are a 
welcome surprise from th is tape recorder special ist 

G E N E RAL DATA 
Power stage 
Bot h chan nels 2 0 H z/ 1  k H z/2 0 k H z  

8 oh ms. 0 . 1 %  d i st . . .  . . 1 7 5/1 8 1 /1 7 8 Watts 
o/ p level ref 2 .83V=O d B . . . . . . . .  22 .4/22 . 5/2 2 . 5 d B  

S i n g l e  channel  8/4/2 ohms 
1 k H z, 0 . 1  % d ist . . . . . . . . . . . . . .  205/3 1 5/386 Watts 
o/p level ref 2 .83V=O d B .  . . . . .  23 . 1 /2 1 .9/1 9 . 9 d B  

S i n g l e  cyc le  power 1 k H z, 8/4/2 o h m s  . . .  2 25/378/400 Watts 
o/ p level ref 2 .83V=o d B . . . . . . . . . . .  23.3/22.8/20 d B  

Dynamic head room ( I H F) . . . . . . . . . . . . . . . .  0 . 4 d B  
Bandwidth ( -3 d B  below h a l f  power) 
Disc in - power out . .  
Disc i n  - pre out . 
Disc in - tape out . .
Aux i n  - power out  . .  

. .  7 Hz  - 8 9 k H z  • 
7 H z - 1 1  O k H z  

. . . . . .  . . .  7 Hz - 7 7 k H z  

Power a m p  o n ly . . . . . . .  . 
I n puts Type Sens (mV) 
Disc M M . . Phono 2 .2  

. 5 H z - 1 1 4 k H z  
. . . . . . .  3 H z - 1 2 2 k H z  
Imp (ohms) Cap (pF) 
33/48/9 8 k  34/1 3 1 /  

Disc M C . . .  Phono 
Tuner/ Aux . . .  . Phono 
Tape 1 . . . . . . . . .. Phono 
Tape 2 . . . .  . . . Phono 
Power am p . . . .  Phono 

0. 1 6
1 50 
1 50 
1 50 
1 . 1 V  

Disc overload M M . . . . . . . . . . . . . .  . 

1 k 
48 k 
4 8 k  
48 k 
1 0 k  

Disc overload M C . . . . .  . . . . . . . . . . . . . . . . . .  . 
Outputs (5.0 mV d isc input) Type Level (mV) 
Tape 1 .  . . . . . . . . . . . . . . . . . . . . Phono 300 
Tape 2 .  . . . . . . . . . . . . Phono 300 
Headphones (8 ohms) . . . . . 300 max 

(2 koh m s) . . . .  1 7 V max 
Noise ( ref 1 Watt, 8 oh ms) 

334 

. . . . . . .  42 d B  
. . . . . .  4 1 d B  
Imp (ohms) 

1 k 
1 k 

(separate 
controO 

Zero vol u m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 1m a e , 
Aux ref vol u me . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . .  8 2 d B  
M M  d i s c  ref vo l u m e  . . . . . . . . . • . . . . . . . . . • . • . . . . . . . . . .  : . 7 8 d B  
M C  disc ref v o l u m e  . . . . . . . . . . • • • . . . . . . • • • . . . . . . • . . . . .  7 3 d B  
Othe r  
Damping factor . . . . . . . . . . • • . . . . . . . • • . . . . . . . . . . . . . . . . . . .  1 59 
T H D  perform ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  excel lent  
Hum performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
D i m e n s i o n s ( W  x D x H) . . .  1 7 (43.5)  x 1 5(38) x 6. 5 ( 1 6) i n s(cms) 
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1 bs 
Typical purchase price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £850 
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Presentation,  faci l it ies etc 
This is a reasonab ly com pact and  s l i m  amp l i f ier, 
with a very we l l  f i n ished sat i n-s i lver fasc ia. The 
contro l  layout is  n eat and u nobtrusive, apart from 
the l i gh t-type ' power' meters wh ich  are a l i t t le 
garish.  The vol u m e  control is sensi b ly large and 
d isti n g u i shable, and fu nct ion switc h i n g  is  de le
gated to three rotary controls, contro l l i ng speaker 
select ion,  tape recorder select ion,  and ma in  
a m p l if ier  i n puVoutput  respective ly; th is  arrange
ment  pet m its tape record i n g  to be made from any 
input whatever source has been selected for 
l i sten i ng at the t i me. 

Subsidiary controls are relegated to the bottom 
t�. i rd of the fascia, and i nc lude  bass, treble, and  
balance contro ls, and switches for  l ow and h i g h  
f i l ters, ' loudness' ,  and m eter range. Sadly there is  
n o  mono switch, an u nfort u n ate o m ission for 
owners of o ld and treasured record i ngs, as i n  
such cases th is  h e l ps t o  red u ce su rface noise 
and ru mb le. Phono i n p uts are used t h rough out, 
though  there is D I N  d u p l icat ion on one tape 
posit ion. Certa i n  c la ims for operat i n g  princ ip les 
such as ' new C lass A synch ro- bias' and ' DC' 
c i rcu i t ry are made with u n necessary vig o u r  on  
the f ront  panel: such featu res are  of  nebu lous  
benef it  i n  themselves ( the who le  be ing g reater 
than the sum of the parts) ,  t he i r  main p u rpose 
be ing to g ive the copywriter or  sa lesman some
t h i n g  to ta lk about. 

Lab performance 
We are accustomed to excel lent laboratory resu lts 
on Techn ics models, and the S U- V3 is no exception 
despite its com paratively modest pr ice. I ndeed it 
is somewhat enco u rag i n g  to note that Tec h n ics 
do not seem prepared to sacrif ice performance 

and qua l ity i n  an attem pt to meet a part icu lar  
co m merc ia l  pr ice target. Powe r de l ivery is  
generous for  the price, and wel l mainta ined i nto 
low im pedances, so se l ect ion of partner ing loud
speakers is u ncrit ical. However the d ifference 
between s ing le  and d ual channe l  capabi l i t ies 
approaches 20%, i ndicat ing  some l i m itat ions in 
the power supply 'st iffness', though  this is by no 
means u n reasonable for a modestly priced 
ampl if ier. 

Most of the poi nts one can ra ise concern i ng 
the techn ical performance are i n  the nat u re of 
q u i bbles rather than cr it ic isms. The h u m  per
formance on ly rated average, and the d isc i n put 
bandwidth might have been curtai led an  octave 
below the measured 70kHz with advantage. 
I n puts and outputs have been sensib ly chosen, 
so no match ing  problems are l i kely. Crosstal k  
measu red q u ite wel l, r is ing t o  a reasonable 
-42 d B  from a very good low freq uency -68 d 8. 
The i ntermodu lat ion spectrum shows no specif i
ca l ly ident if iable s idebands, though the noise 
floor d id r ise somewhat with the appl icat ion of 
the tests s ignals on either s ide of these. The 
normal ly measured noise f ig u res were however 
very good. 

Liste n i n g  i m p ressions 
Listen ing  test resu lts were consistently in the 
average and above average c lass, wh ich is very 
encourag ing for a model i n  th is  price c lass. Most 
descript ions i ncl uded the  adjectives ' brig ht', but 
i n  a 'forward or ' open' sense rather than ind icat ing 
aggressiveness. A somewhat ' powerful'  sou nding 
bass was fe l t  by some to be s l ight ly less we l l  
contro l led t h a n  t h e  best a m p l if iers. Deta i l  and 
information presentat ion was genera l ly  praised 

for an  ampl if ier in t h is class, and it managed the 
far  from easy feat of  sounding qu ite l ively and 
g e n e ra l l y  wel l -contro l l ed at the same t ime. 
Amongst non- m oving-co i l  models, it was c learly 
one of the top performers. 

Concl u s i o n s  
This is clearly a very com petent des ign ,  wh ich is 
modestly priced but has m ade few com promises 
to this end. Certa i n ly there are some ind icat ions 
that the power su pply has to work fa i r ly  hard, but  
then this is  part of  what cost-effective engineering 
is about. The aud i t ion ing gave consistently en
cou rag ing resu l ts, which suggest that this is 
amongst the lead ing  budget des igns i n  terms of 
sound  qua l ity (somet h i ng which we would have 
been re l uctant to say about e<:rl iar Techn ics 
models) .  And if this alone is not enough ,  the 
power de l ivery is also generous for the price. O u r  
o n l y  reg ret i s  that the choice o f  featu res is  very 
much consumer- rather than audiophi le-oriented, 
and it  wou ld  have been n ice to have had a moving 
-coi l  cartr idge i n put i nstead of  f lashy power 
meters, mono and tone- bypass switches instead 
of speaker switch i ng. 

G E N E RAL DATA 
Power stage 
Both channels  2 0 H z/ 1  k H z/2 0 k H z  

8 oh ms, 0 . 1  % d i s !  . . . 50.5/54.6/54.6 Watts 
o/ p level ref 2 .83V=O d B . . . . . . . .  1 7 .0/1 7 .4/ 1 7 . 4 d B  

S i n g l e  c h a n n e l  8/4/2 o h m s  
1 k H z, 0 . 1  % d i s! . . . . . . . . . . . . . . . . . . . . . . . .  65/95/1 1 2  Watts 
o/ p level ref 2 .83V= O d B  . . . . . . . . . . . . . . . . .  1 8/ 1 6.8/ 1 4 . 5 d B  

S i n g l e  cycle power 1 k H z, 8/4/2 o h m s  . . .  7 8 . 7  /1 36/1 95 Watts 
o/ p level ref 2 .83V=O d B . . . . . .  . . . . . . . . . . . .  1 9/ 1 8/1 7 d B  

Dynamic headroom ( I H F) . . . . . .  . . .  0.07 d B  
Bandwidth ( -3 d B  below h a l f  power) 
Disc in - power out . . . . . . . . . . . . . .  1 O H z - 7 0 k H z  
D i s c  i n  - tape out . . . . . . .  . . . . . . 1 1  Hz - 5 7 k H z  
A u x  i n  - power out . . . . . .  . . . . . . . .  5 H z  - 1 04 k H z  
· I n p uts Type Sens (mVJ Imp (ohms) Cap (pF) 
.Disc M M. . . . . Phono 2.5 4 7 k  1 60 
Tu n e r/Aux . . . . .  Phono 1 40 8 6 k  
Tape 1 & 2 . Phono 1 70 7 8 k  
Tape 2 . . . . .  D I N  1 70 7 8 k  
D i s c  overload M M .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 d B  
Outputs (5.0 mV d isc input) Type Level ( m V)  Imp (ohms) 
Tape 1 & 2 . . Phono 260 550 
Tape. . .  D I N  2 8  7 8 k  
Headphones ( 8  o h ms) . Jack 68 

� ko h m � . 2 B V  
N o i s e  ( ref 1 Watt, 8 oh ms) 
Zero vol u m e . 
Aux ref vol u m e  . 

-90 d B  
-84 d B  

M M  d i s c  ref vol u m e . 
Other 

. . • • . . . . . . . . . . . . .  -80 d B  

Damping factor . . . . . . . . . . . . . . . . . . • . . . . . . 34 
T H D  perform ance . . . . . . . . . . . . . . . . . . . . .  excel lent 
Hum p_e rformance . . . . . . . . . . . . . . . . . . . . . . .  average 
Dimensions ( W x  D x H) . . . . .  1 7 (43) x 1 3112(34) x 4 ( 1  O) i n s( c m s) 
Weight . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1bs 
Typical purchase price . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £ 1 20 
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WHEN YOU'VE 
READ ABOUT THE 

'BEST BUYS� . .  
COME AND GIVE THEtl\

A LISTEN AT AI LABS 

a:t. Labs 
ILFORD 01 ·51 8 091 5 

442-444 Cranbrook Road, Gants Hill ,  Essex IG2 6LL 
Monday to Saturday 10.00-18.00 

ENFIELD 01 -363 7981 
191 Chase Side, Enfield, Middlesex EN2 OQZ 

Monday to Saturday 10.00-18.00 



Panaso n i c  UK Ltd., 1 07/1 09 Whitby Road, S lough,  Be rks. SL1 3 D R. Tel (0753) 2 7 5 1 6  

Presentation,  fac i l it ies etc 
The SU- V7 del ivered to us was pleasing ly f in ished 
in a dark, neutra l  matt- b rown, with  the pan e l  
letter ing i n  a com plementary l ig hter  co l o u r,  an  
alternative vers ion is avai lable w i th  a s i lver fascia 
The front is d ivided horizontal ly i nto two sect ions, 
the top part feat u ri ng  the m ost used vo l u m e  and  
selector contro ls. Showi n g  the way fas h ions  
change, the vo l u m e  control has a n ice con
t in uous smooth act ion  wit�out  d i screte steps, 
and the ' powe r' m eters f itted to the  cheaper V3 
have been d i spensed with. 

By and large the fac i l i t ies provided appear to 
have been carefu l ly chosen. M ov ing  m ag n et or  
m ov i n g- c o i l  type cart r idges may be accom
modated, record ings may be made f ro m  any 
sou rce i rrespective of the source bei n g  l istened 
to, and a f u l l  tone contro l  bypass switch is  f i tted. 
Switc h i n g  also contro l s  speaker  se lect ion ,  
m o n o/stereo, h igh  and s u bson ic  f i l ters and 
loud ness. There is a smatte ri ng of  i n d icator l i g hts 
as we l l  as Tec h n i cs' t rad it iona l ly taste less i l l u
m i nated ' new c lass A sync h ro b ias' pane l. These 
n igg les aside it is a pleasantly unassertive design 
which is  easy to use. Phono sockets are used 
throughout on the back panel, with DIN dupl ication 
of one tape set. 

La b performa nce 
The power output is very generous for an  ampl if ier 
at t h is pr ice level ,  and de l ivery i s  we l l  ma i nta ined 
into 4ohm loads. However, t h e  2ohm load tests 
actuated the protect ion relays and also s h owed 
some l i m itat ions under our s i n g l e  cycle b u rst 
condit ions, so some of the m ost awkward speaker 
loads m ight  be best avoided, and a l i t t le care m ay 
be needed if d riv ing two pai rs of speakers hard, 

at a party for i nstance. One cu riosity which we 
found was that after the protect ion had operated, 
if the ampl if ier  was swi tched off and then on 
again im mediate ly, the m axim u m  power avai lable 
was red uced by 2dB unti l the amp l if ier  had been 
left off for a considerable t ime: th is may be a usefu l  
extra measure of protection or a sample i rregu lar
ity, but reg u lar pa rty g ivers m i g ht take note. 
There was v i rtua l ly no d ifference between the 
power outputs with one o r  both channe ls  dr iven, 
which is a good po int. 

The d isc freq uency responses were com mend
ably f lat, and the measured bandwidths showed 
some attem pt at control, w i th  no excessively h igh  
freq uencies present. I nputs and outputs showed 
sensib le values throug hout  with no potent ia l  
matc h i ng problems; the headphone output had 
s l ig ht ly g reater atte nuat ion than usual, though 
this may wel l  be no bad thi ng. The i ntermodu lation 
test showed better than average resu l ts, but the 
background noise spectru m did not appear qu ite as 
'clean' as other ampl ifiers under these condit ions. 
Measu red no ise f ig u res, harmonic d istort ion per
formance and h u m  performance were a l l  f i ne. 
Overa l l  th is  is c lea rly a very com petently and 
cost-effect ively designed amp l i f ier. 

Liste n i n g  i m p ressi ons 
The resu lts ol the various l i ste n i ng tests were 
both consistent and favou rable, the sound bei ng 
described as general ly' l ive ly' and 'open', perhaps a 
l i t t le  presence/treble ' br ig hf, but with good 
overa l l  coherence and reasonable dynam ics. 
Some m isg iv ings were made of a lack of rea l 
' power' at the bass end and a rather ' g ra iny' effect 
on the sound as it was d riven harder, but stereo 
and separat ion were both wel l  l i ked. The con-

s istency of these comments was u n usua l ly  good, 
so we feel reasonably confident i n  present ing 
them,  and confi rm i ng a sol id  above- average 
rat ing for th is  model .  

Concl u s i o n s  
This is a p leasant ly styled amp l if ier  wh ich 
consistent ly gave above average resu lts on both 
the tec h n ical and the l iste n i ng tests. The price is  
q u ite modest, the power q u ite generous, and 
there is very l i tt le g round  for cr it ic ism, so we can 
do l itt le but endorse i ts  obvi ous merit. 

G E N E RAL DATA 
Power stage 
Both channels  2 0 H z/ 1  k H z/2 0 k H z  

8 oh ms, 0 . 1  % d i st . . . . . . . . . . . . . . . . . . . . . . .  96/96/96 Watts 
o/p level ref 2 .83V=O d B .  . 1 9 .8/ 1 9 . 8/ 1 9 . 8 d B  

S i n g l e  c h a n n e l  8/4/2 o h m s  
1 k H z, 0 . 1  % d ist . . . . . . . . . . . . . . . . .  1 02/1 70/Relay Watts 
o/p level ref 2 .83V=O d B  . . . . . . . . . . . . . . .  20/1 9.3/ Relay d B  

Sing le  cycle power 1 k H z, 8/4/2 o h m s  . . .  1 07 /200/2 24 Watts 
o/p level ref 2 .83V=O d B. . . . . . . . . 20 .3/20/ 1 7 . 5 d B  

Dyna mic head room ( I H F) .  . . . . . . .  0 . 1 2 d B  
Bandwidth ( -3 d B  below half power) 
Disc in - power out . . . . . . . . . . . . . . .  3 H z  - 5 9 k H z  
D i s c  i n  - tape out . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 H z - 1 04 k H z  
Aux i n  - power o u t .  . . . . . . . . . . . . . . . . . . . . . . . .  D C  H z  - 7 6 k H z  
I n puts Type Sens ( m V)  Imp (ohms) Cap (pF) 
Disc M M. . Phono 2.8 47 k 1 63 
Disc M C . . Phono 0 . 1 90 2 1 5  
Tuner/ Aux . Phono 1 70 6 1  k 
Tape 1 & 2 Phono 1 7 0 64k 
Tape 2 . . D IN 2 1 0  6 4 k  
Disc overl oad M M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 d B  
D i s c  ove rload M C . . . . . . . . . . . . . . . . . .  3 5 d B  
Outputs (5.0mV disc input) Type Level (mV) Imp (ohms) 
Tape 1 & 2 . . . . . . Phono 300 530 
Tape 2 . . . . . . . . . . . D I N  32 7 7 k  
Headphones ( 8  ohms) . 22 

(2 ko h m s) . 800 
Noise ( ref 1 Watt, 8 oh ms) 
Zero vo l u m e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -87 d B  
Aux ref volume . . . . . . . . . . . . . . . . . .  . . . . . . . • • . . . . . . . .  -80 d B  
M M  d i s c  ref volume . . . . . . . . . . . . . . . . . . . . . . . ,  . -80 d B  
M C  d i sc ref volume . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  -77 d B  
Othe r  
D a m p i n g  factor . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  42 
THD performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  excel lent  
H u m  performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  go o d 
Dimensions (W x D x H) . . .  1 7 (43) x 1 4(36) x 5 ( 1 2)  i n s(cms) 
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 lbs 
Typical purchase price . . . . . . . . . . . . . . . . . . . .  £ 1 90 
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Unfortunately this is not the case 
as any prospective high fidelity 
buyer, be he neophyte or hardened 
campaigner, quickly discovers . 

He is faced with a choice . 
He can attempt to sift the vast 

quantities of conflicting information 
gathered from high fidelity 
magazines , retailers and "my friend 
who is an electronics engineer and 
knows quite a bit about high 
fidelity , "  

- or he can buy a Quad 44. 
In the ,latter case he can be 

confident that whatever the 
programme sources ,  he will 
be able to match them 
correctly and apply 
tonal correction when 
necessary to obtain 
optimum results . 

QURD is a registered trade mark . 

ee u u 
developments . 

To learn all about the Quad 44 he 
only has to write or telephone for a 
leaflet . 

The Acoustical Manufacturing 
Co . Ltd . ,  Huntingdon PE 1 8  7DB . 
Telephone : (0480) 5256 1 .  

QURD�
for the closest approach to the original sound 
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A.P.R.:0%PER ANNUM 
Z E R O  R AT E  O F  I N T E R E S T  O V E R O N E Y E A R  P E R I O D 

I N BR I E F : - 1 /3 D E POS I T :  BA LAN C E  OVE R 1 Y R :  LOANS £ 1 50 M I N -

750 MAX. 

A T  O UR HI-FI SHO W IN SEP TEMBER WE IN TROD UCED OUR IN TEREST 
FREE CREDI T SCHEME TO MA N Y  PEOP L E  WHO THO UG H T  THA T THE Y  
WO UL D EI THER HA VE TO WA I T  TO O WN THA T TOP Q UA L I TY S YS TEM 
OR PA Y TODA YS HIGH IN TERES T  RA TES! NOW, I T  COS TS YO U 
(PERSONA L CA L L ERS ONL Y) NO MORE TO PUR CHA SE A SING L E  I TEM, 
ONE OF OUR POPULA R B UDGE T S YS TEMS (L IKE THOSE BE L O W) OR A 
TOP Q UA L I TY S YSTEM (L IKE • THE MER IDIAN M3 A C TI VE 
L O UDSPEA KER). THERE A RE A FEW S TIPULA TIONS BU T MOS T 
PEOPL ES NEEDS CA N BE ME T A DEQUA TE L Y. GI VE US A R ING, A SK 
FOR D E TA I L S  A ND WE'L L L E T  YO U IN ON HOW WE A RE MA KING I T  
EA SIER FOR YO U - A T  N O  EXTRA CHA R G E. 

D U A L  CS505 TIT 
+ N A D  3020 

AM P L I F I E R + A R  
1 8s SP K R S  + A& R 
C77 CA R T R I D G E  

O N LY £249.00 
F R E E  V E L  + L E AD S  

D U A L  CS 5 0 5  T/T 
+ N A D  3020 AM P L I F I E R 

+ N A D  9200 CA R T R I D G E  
+ M I SS I O N  700 SPK R S. 

O N L Y  £299.00 
F R E E  D E L I V E R Y + SP.  L E ADS 

D UA L CS505 TIT 
+ N A D  7020 R E C E I V E R  

+ N A D  9200 CA R T R I D G E  
+ M I SS I O N  700 SPK R S  

O N L Y  £369.00 
F R E E  D E L I V E R Y + SP K W I R E  

"'o 

0« £7 50 I N TE R E ST F R E E  I N STAN T C R E D I T  
A V A I L A B L E  O N  P R O D U CTS L I ST E D  B E LOW A N D M O ST O F  O U R 

P O P U L A R  SYST E M S ,  F O R  P E R SO N A L  C A L L ER S  W I T H I D E N T I F I CAT I O N .  

O U R I N T E R E ST F R E E  C R E D I T  S C H E M E  A P P L I E S T O  T H E F O L LOW I N G : -

A & R  
A60 A M P L I F I E R . .  £ 1 98.00 
T21 T U N E R  . . . . .  £ 1 79 .00 

A . R. C. 
1 0 1 S P E A K E R  . . .  £ 3 2 5 . 0 0  
202 S P E A K E R  . . .  £ P . O . A .  

D UA L  PROD U C TS 

EL I TE  A MPL IFIERS 

HE YB R O O K  
H B 2 S P E A K E R  . . .  £ 1 69 .0 0 
H B 3  S P E A K E R  . . .  £385.00 

KEF 

C E L E ST E  . . . . . .  £99 .00 
( I N  S Y ST E M )  

C O N C O R D  . . . . .  £ 1 59 .00 
( I N  S Y ST E M )  

1 0 1 S P E A K E R  . . .  £ 1 89 .00 
1 03 S P E A K E R  . . .  £ P . O . A .  

L INN PROD UCTS 
L P 1  2 TIT A B L E  . . .  £ 3 4 1 .00 
L I N N  KAN . . . . .  £ 1 95 .00 
L I N N  SARA . . . . .  £550.00 
L I N I SO B A R I K  . . .  £ P . O . A .  

MISSI ON 
700 S P E A K E R  . £ 1 1 9 . 0 0  

( I N  S Y ST E M )  
7 1 7 S P E A K E R  . P . O . A .  
7 27 S P E A K E R  . . . .  P . O . A .  
7 0 7  S P E A K E R  . . .  £ 3 7 9 . 0 0  

ME RIDIA N  

1 0 1 / 1 03 - D  . . . . . .  P . 0 . A .  
1 0 1 / 1 05S . . . . .  P . 0 . A .  

M 3  S P K R  . . . . . .  £48 5 . 00 
M 2  S P K R  . . . . . .  £ 7 5 0 .0 0  

N Y TECH 
CTA 2 5 2 / X D . . . . £328.00 
CTP 1 02 P R E  . . . .  £253 .00 

C P A  602 PO W E R  . .  £ 1 89.00 
C X A  252 X IO V E R  . £ 1 4 5 . 00 

S. T. D. 
305S TITA B L E . . .  £ 1 49.00 

N. A . D. 
A L L  NA D PRODUC TS 
REGA . 
P LA N A R  3 T/TA B L E 
( S U BJ E C T TO D E LA Y )  

TRESHA rvt 
D R 1 1 1 02 A M P  . . .  £49 7 . 0 0  

CR IMSON 
5 1 01 5 2 0  A M P  . . . . £228.00 

NA IM 
4 2 1 1 1 0  A M P  . . . . .  £P . 0 . A .  
3 21 1 60/250 A M P . . . P . O . A .  

S YR INX 

P U 2  T O N E A R M  . .  £ 1 98.00 

E L EC TR O  
2 5W P OW E R  A M P  . £3 1 5 . 00 

P R E 3A . £259.00 

S I N G L E I T E M S  B E L O W  £ 1 50 M A Y  BE P U R C H AS E D  I N  S Y S T E M C O N T E X T 



An I nternational  Reputation for 
M ER I DIAN ACT IVE LOU DSPEAKERS 
M E R I D I A N  M 2 - "An aston i s h i n g  s peaker  from G reat B r i ta i n - We fo u n d  it i nt e n s e l y  p l e a s u reab l e 
someth i n g  o u r  a u d i t i o n e rs con s i stent ly  wanted to retu rn t o .  I n c red i b l e  i s  not a word we a p p l y  
c a re l e s s l y  to A u d i o ,  b u t  t h i s  i s  o n e  context w h e re i t  b e l o n g s .  The o n e  att r i b ute that c o n s i stent ly  
s tood out  was t h e  c rysta l l i n e  s tereo i m ag i n g . "  
H I G H  F I D E L I TY MAGAZ I N E  U SA J U LY 1 98 1  

M E R I D I A N  M 2  - "The outstan d i n g  c h aracte r i s t i c  o f  these l o u d s peakers i s  t h e  s u perb  stereo 
i ma g e  w h i c h  t h ey can p ro d u c e  when the sou rce mate r ia l  i s  g ood . Wi th  the M 2  ( M e r i d i an )  are 
u n a s h a m e d l y  m a k i n g  a m u c h  w i d e r  appea l  to a soph i st i c ated m u s i c  lover who w i l l  rej o i c e  in t h e i r 
remarka b l y  f i n e  s o u n d  a n d  f i n d  to t h e i r d e l i g ht t h at t h e  co m b i n at i o n  of att ract ive appearance a n d  
s m a l l s i ze h a s  r e m o v e d  t h e  t h reat of d i vo rce ' Neat ,  sweet a n d  pet i te . I w i s h  M 2  a l l  t h e  s u c c e s s  i t  
d e s e rve s . "  
G EO F F R EY H O R N  G RA M O P H O N E  MAGAZ I N E  A U G UST 1 98 1  

W h e n  you h ave t h o u g h t  a s  m u c h  about  l o u d s p eakers a s  w e  h ave a n d  make t h e m  t h e  way w e  d o ,  
t h e  res u l t  i s  i n deed t r u l y  ' aston i s h i n g ' .  

M E R I D I A N - SO A D VA N C E D  I T ' S  S I M P L E .  

M e r i d i an h a s  d e a l e rs i n  24 c o u n t r i e s  - p l ease wr i te  f o r  o u r  n ew b roc h u re a n d  d e a l e r  l i sts  t o  
BOOTH R O Y D  STUART L I M I T E D ,  1 3  C L I FTON ROAD , H U NT I N G D O N ,  CAM B S ,  P E 1 8 7 EJ 
E N G LA N D .  T E L EX 325 7 7  ( M E R I D N ) .  



�Jf& A&R (Cambridge) Ltd, Denny End Industrial Centre, Waterbeach, Cambridge CB5 9PB
•• TeI (

�
o
_
22

_
3
�

)
-

8
_

6
_

1
_
s

_
so 

__________________________________ �---------

� 

Presentation, facil ities, etc. 
A&R' s A60 amplifier has been fundamentally
unchanged for some years, though the company
policy is one of continuous detail improvement. It
has acquired a good reputation for sound quality at
its price, which tended to be confirmed in the recent
Choice: Amplifiers book. The T2 l tuner is a more
recent introduction, and uses A&R' s expertise in
designing LED displays for the professional
market. These are amongst the slimmest units in
the book - stacked together they would still be
dwarfed by some of the single units in this survey -
and are attractively discrete, with black faces and
wooden cases. 
The tuner has five presets on the back panel in

addition to the normal tuning knob on the fascia,
and all may be selected by front push buttons which 
also switch mono and AFC. Centre-tune, stereo
and signal strength are displayed; the back panel
accepts both aerial types, and also offers variable
signal output. The amplifier offers fairly basic
traditional facilities, but in addition one or two
which are less common. These include alternative
speaker terminals which allow direct or via head
phone connection, so switching in the output signal
path may be avoided by those who so desire;
comprehensive alternative components are avail
able from the manufacturer to optimise cartridge
matching; the DIN disc input uses a spare pin to
power A&R's head amp, an optional extra for
those using moving-coil cartridges. Overall an
attractively finished unusual design with particular
appeal to the enthusiast. 
Lab performance 
A little on the expensive side for the measured

power, this was nevertheless well maintained
under the various measurement conditions, and is
probably limited by the size of power supply that
can be fitted into the very slim case. The disc input
bandwidth is nicely limited, and cartridge loading
flexible, while the crosstalk shows a welcome 20dB
improvement over that measured in Choice: 
Amplifiers. Though using DIN sockets, the equip
ment should interface without problems with either
standard. Performance characteristics were gener
ally fine, but with hum performance below average.
The tuner absolute sensitivity measurement was

not exceptional, but the more important 50dB
stereo figure was well above average, as were all
the measurements apart from distortion. 

Subjective impressions 
In a repeat of our Amplifiers findings, the A&Rs
consistently appeared in the top group in audition,
being described as coherent, integrated, smooth
and quite ' lively' on disc and FM. The LED tuning
scale did not hold much appeal for our radio
enthusiast, who found it irritatingly imprecise, but
he also rated the performance highly. 

Conclusions 
Our familiarity with these models makes dis
passionate evaluation difficult, but our findings still
indicate that by dint of well balanced design
compromise without fancy aspirations they simply
deliver the goods, and may therefore be confidently
recommended as offering good value . in the
medium price class.

AMPLIFIER 
Power 
Bandwidth ( -3 d B  ref max power. d isc) .  1 1  Hz-4 3 kHz 

30/36/30 Watts 
43/74/28 Watts 
5 7/92/29 Watts 

Both channels 20 Hz/ I kHz/20kHz ( 8  ohms. 0 . 1  % dist) . 
Single channel 8/4/2 ohms ( I  kHz. 0 . 1 % dist) . 
Burst power I kHz. 8/4/2 ohms . 
Inputs Type 
Disc MM . DIN 
Disc MC . 
Tuner/ aux .  DIN 
Tape . DIN 
Disc overload I k H z .  
Outputs ( 5 mV disc)  
Tape . 
Headphones (8 ohms) . 
Noise ( ref I Watt. 8 ohms) 
Zero v6lume. 
Aux ref volume 
Disc ref volume . 
Other 
Damping factor . 
THD performance . 
IMO performance.  
Hum performance . 

TUNER 
RF Performance 

Sens (m V) Imp (ohms) Cap 
2 .0  48k  240pF 

head amp opliorial extra 
1 00 I OO k  
1 00 4 8 k  

3 7 d 8  
Type Level (m V) Imp (ohms) 
DIN 1 65 50k 
Jack 70 

-8 1 d8 
- 7 5 d 8  

. -82d8 

44  
. good 

. average 
. below average 

30dB SIN Ratio. mono sensitivity. 2 . 00uV 
3 . 50/2 5 uV 

2.00uV 
3 .00uV 

50dB SIN Ratio. mono/stereo sensit ivity. 
IHF 30d8 S/N Ratio. mono . .  
Muting leve l . 
Limiting level. - I  dB 
RFIM 
Capture ratio . 
Selectivity 
I F  rejection . 
AM suppression . 
Image rejection . 
Audio Section 
SIN ratio I mV i/p. mono/stereo . 
Distortion. mono 20%/ 1 00% modulation 
Distortion. stereo 20%/ 1 00% modulation 
Pi lot tone suppression . 
Crosstalk. I kHz . .  

GENERAL 

. 2 .00uV 
79d8 
l . 5 d8 

. 48d8 
1 07 d8 
. 6 1 d8 
. 7 8 d 8  

. 75/7 1 d8 
. 0 . 30/0.45% 
. 0 . 5 5 / 1 .00% 

. - 5 5 d 8  
-42d8 

Total size (W x D x H) . . 1 7 %(45 ) x 1 0( 2 5 )  x 41\( 1 2 ) i n( cm) 
Approximate weight. . 1 9 1b 
Typical  retai l  price . £ 1 90 +£ 1 7 3 

CAPTIONS (/-6 top to bottom rt. hand column, all at J watt/8 ohms) 
I )  Aux i/ p white noise frequency response. 2) IM di stortion ( 1 9 kHz. 
20kHz aux i/p) .  3 )  Tuner di stortion ( I  kHz. 20% mod) .  4 )  Tuner 
crosstalk distortion ref ( 3 ) . 5)  Disc i/ p frequency response/crosstalk. 
6 )  Tuner frequency response/crosstalk.  

A&R A&O /T2 l � 
] ' ' d 
��c ' c•J]' 

B. 8 HZ 2S.SS1! I< 

:�L. J, . .  1 
B. 8 HZ 2S. 81!1El l< 

��l ' . J ,  . 1 
.. .  HZ 25. Bee I< 

1 --' ••=1r�,1 1 r 
-70 --c- - = =--

Hz 50 100 100 500 lk 1k 5k 1111< 10k 

� 1 
lOdB 
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Grundig R3 000 
Grundig International Ltd. , 40/42 Newlands Park, Sydenham, London SE26 5 NQ 
Tel: (0 1 )  659 2468 
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Presentation, facilities, etc. 
This is the larger of two receivers in Grundig's new 
' international style' range, which together with a 
' mini system' represents this major European 
manufacturer' s response to the growing strength of 
Japanese competition in its home market It is a 
substantial, heavy unit, though quite compact, and 
uses digital frequency display to enable the many 
facilities to be fitted Dn a nevertheless crowded 
fascia without undue confusion. 

· The tuner operates manually or via ( seven) 
presets on FM, and manually on long and medium 
wave AM, with signal strength, stereo and centre-
tune ( ' tunoscope') indicators, and switching for 
AFC, muting and mono/stereo. Aerial socketry 
matches 75 and 300 ohm FM and external AM, 
and provision is made to use the FM downlead as a 
compromise AM antenna. The amplifier has tone 
controls for bass, presence and treble, and the 
volume control may be switched to operate as a 
variable loudness  control. Socketry is DIN 
throughout, apart from the two headphone jacks on 
the front panel, and permits complex interswitch
ing of tape functions, with the added usefulness of a 
duplicate front panel Tape socket; a rear panel 
switch changes sensitivity on Disc. In summary 
this is a compact, comprehensively specified 
receiver, with some useful facilities, which remains 
reasonably simple to operate. 

Lab performance 
This medium powered model may not be offering 
the cheapest watts around, but their general · 
stability under different loading conditions was 
quite reassuring, and the disc input bandwidth was 
sensibly restrained (the impedance however defied 

our measurement) . Frequency response was 
reasonably flat, and crosstalk very good Inputs 
and outputs are to DIN standards, and these 
should be used for interconnections to avoid 
problems. Performance parameters were generally 
good, with IM distortion excellent. 

Tuner measurements were generally very good, 
but with crosstalk and capture ratio below average; 
though quite low, distortion showed significant 
rises in stereo and with l 00% modulation. 

Subjective impressions 
This unit scored consistently good marks and 
received some praise in the listening tests. Informa
tion and detail was considered better than usual, 
with a clear open midrange, though rather 'boomy' 
in the bass nonetheless. FM was also well re
ceived, though again some bass heaviness was 
criticised. Certain aspects of the tuner ergonomics 
were considered mildly irritating, though there was 
nothing serious and FM performance was con
sidered very satisfactory. AM sensitivity was quite 
good, but the usual flat, dull sound was produced. 

Conclusions 
The well-balanced performance and well-received 
sound quality dictate strong recommendation for 
this model amongst the products in this price class. 

AMPLIFIER 
Power 
Bandwidth ( -3 dB ref max power, disc). . . . . . . . . . . . .  24Hz-45 kHz 
Both channels20H7/l kH7/20kHz(8 ohms, 0 . 1 %  dist) . . . 36/36/36 Watts 
Single channel 8/4/2 ohms ( ! kHz, 0 . 1 %  dist) . . . . .  40/56/67 Watts 
Burst power I kHz, 8/412 ohms . . . . . . . . . . . . . . . . . .  42172198 Watts 
Inputs Type Sens (m f/) Imp (ohms) Cap 
Disc MM . . .  . . . . . . . . DIN 2.0 47k ? 
Disc MC . .  
Tuner/aux . .  
Tape . 
Disc overload 1 kHz . 

DIN 
DIN 

1 40 
1 40 

480k 
420k 

. . 3 l dB 
Outputs ( 5 mV disc) Type Level (m JI) Imp (ohms) 
Tape . Phono 
Tape . DIN 
Headphones (8 ohms) . · Jack 
Noise ( ref I Watt, 8 ohms) 
Zero volume . .  
Aux ref volume . 
Disc ref volume . 
Other 

1 00  9 k  
20 I M  

1 40 

-89dB 
. -8 I dB 
. -87dB 

Damping factor . . . . . .  , . . . . . . .  . . . . . . . • . . . . . . . . • . . . . . . . . .  1 34 
THD performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
IMO performance . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . .  excellent 
Hum performance . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . good 

TUNER 
RF Performance 
30dB SIN Ratio, mono sensitivity. 
50d8 S/N Ratio, mono/stereo sensitivity. 
IHF 30dB SIN Ratio, mono . 

. . 0.50uV 
. 0.60l l 3uV 

. . . . . . . . . . . . . .  1 .2 5 uV 
Muting level . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  5.0uV 
Limiting level, -I dB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .8uV 
RFIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64dB 
Capture ratio . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.0dB 
Selectivity . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . 69dB 
IF rejection . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  l 1 5 dB 
AM suppression . . . . . . . . . . • • . . . . . . . • . . . . . . . . . . . . . . . . . . .  5 9d8 
Image rejection . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . .  88d8 
Audio Section 
SIN ratio l mV i/p, mono/stereo . . . . . . . . . . . . . . . . . . . . . . . .  74/74dB 
Distortion, mono 20%/ 1 00% modulation . . . . . . . . . . . . .  0.0810.45% 
Distortion, stereo 20%/ 1 00% modulation . . . . . . . .  0 .3010.63% 
Pilot tone suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -55d8 
Crosstalk, I kHz. . . . . . . . . . . . . . . . . . . .  -30dB 

GENERAL 
Total size (W x I 
Approximate wei 
Typical retail price . . £226 

CAPTIONS (1--6 top to bottom rt. hand column. all at I watt/8 ohms) 
I )  Aux i/p white noise frequency response. 2) IM distortion ( 1 9kHz, 
20kHz aux i/p). 3 )  Tuner distortion (I kHz, 20% mod). 4)  Tuner 
crosstalk distortion ref (3) .  5) Disc i/p frequem;:y response/crosstalk. 
6) Tuner frequency response/ crosstalk. 
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Presentation, facilities, etc. 
The largest of the Boothroyd-Stuart designed 
module systems, this uses the same pre-amp and 
tuner as the other two systems reviewed on the 
previous pages, but this time with two entirely 
separate and much more powerful ' double module' 
mono power amplifiers ( one for each channel). In 
all, this is the equivalent of six small modules, but 
the power amplifiers' doubled width precludes 
straightforward vertical stacking, though the 
system remains flexible. 

To re- iterate, the tuner operates via six 
screwdriver-set presets on FM only, the rather 
cramped tuning scale doubling as centre-tune 
meter. Aerial signal is supplied via a 75 ohm 
socket, and stereo beacon and stereo-plus-mute/ 
mono-without switch are also fitted. The system 
signal interconnections are via DIN socketry, and 
European-style mains plugs link the items so all are 
switched on from the 'master' pre-amp volume/ 
balance/on-off potentiometer. Internal circuitry is 
based on module systems to permit upgrading 
without full replacement in case of future technical 
improvements, and enables precise matching to a 
variety of pickup cartridges, including m-c and 
m-m models. To avoid signal path switching and 
processing, tone controls and alternative speaker 
and headphone outputs are omitted. In summary, 
an audiophile system of extreme elegance which is 
very simple to use, and which has achieved 
something of a ' cult' reputation for good sound 
quality. 

Lab performance 
The very generous power output to some extent 

justifies the very high price, while the power 
delivery is superb into low impedances and under 
'burst' conditions, the separate modules ensuring 
that there are no inter-channel effects. The disc 
input bandwidth is sensibly restrained, with the 
tested module offering sensible capacitance ( alter
natives available), while the frequency response 
conforms to the new IEC bass rolloff recommenda
tions and suggests a slightly bright character. The 
DIN inputs and outputs do in fact match phono 
standards, and should be used accordingly. Per
formance parameters were generally good, with IM 
distortion performance rating average. 

The tuner measurements were generally pretty 
good, with very good sensitivity and pilot tone 
suppression, about average results for noise, AM 
rejection and RFIM, and lower selectivity than 
most. 

Subjective impressions 
Consistently superior listening test results were 
only really to be expected, the overall marks being 
the best of the lot, with particular praise for the 
bass performance, general integration, and power, 
but also with mild criticism of slightly fatiguing 
high frequencies; FM was also considered well 
above average. Though hardly a dial-twiddler' s  
delight, the tuner was quite liked i n  use i n  spite of 
the tiny meter, with good tune indication and 
muting and stereo thresholds, plus good response 
to weak stereo signals, albeit with some sensitivity 
to multipath distortions. 

Conclusions 
Although expensive, the consistently good subjec
tive results and excellent power delivery dictate 

Meridian 

recommendation to those with the aspirations and 
good enough ancillaries to feel the benefit. 

New retro-fit output module and double input'EQ 
module ( for me cartridges) now fitted as  standard 
Power amps now S modified with feedback loop 
taken around protection circuitry. 

AMPLIFIER 
Power 
Bandwidth ( - 3 dB ref max power, disc) . . . . . . . . . . . . . .  20Hz-50kHz 
Both channels 20Hz/I kHz/20kHz(8 o!uns,0.1% clist) . . .  I OOII061100 Watts 
Single channel 814/2 ohms ( l kHz, 0. 1 %  dist) . 1 061 1 6 912 1 2  Watts 
Burst powor ! kHz, 81412 ohms . . . . . . . . . . . . . . .  1 60/2891475 Watts 
Inputs Type Sens (m I-'.) Imp (ohms) Cap 
Disc MM . DIN 2 .7  47k 1 25 pF 
Disc MC . . . . . . . . • • . various mcxlules available 
Tunerlaux. DIN 1 90 32k  
Tape . DIN 950 32k  
Disc overload ! kHz.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34dB 
Outputs ( 5 mV disc) Type Level (m l-'.) Imp (ohms) 
Tape DIN 205 6 k  
Noise ( ref I Watt, 8 ohms) 
Zero volume. . . . . . . . . . . . . . . . . .  -89dB 
Aux ref volume . -79dB 
Disc ref volume . . . . . . . . . . • • . . . . . . . . . • . . . . . . . . . . .
Other 

-84dB 

Damping factor . .
THD performance . . . . . . . . . . . . . . .  . 
IMO performance. 
Hum performance . 

TUNER 
RF Performance 

. .  ' " ' '  " '  " ' "  1 4 1  
. good 

. . . . . . . . . . . . . . . .  average 
. . . . . . . . . . . . . .  excellent 

30dB SIN Ratio, mono sensitivity. . . . . . . . . . . . . . . . . . . . .  0.90uV 
50:1B SIN Ratio, mono/stereo sensitivity. . . . . . . . • . . . .  I .5 0/23 uV 
IHF 30dB SIN Ratio, mono . . . . . . . . .  l . I OuV 
Muting level . . .  . .  . .  . . . .  . . . .  . . .  I . 3 uV 
Limiting leve4 - l dB . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  0.9uV 
RFIM . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • • . . . . . . • . . . . . .  54dB 
Capture ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l .6dB 
Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 dB 
IF rejection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98dB 
AM suppression . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54dB 
Image rejection . .  . . . . . . . . . . . . . . . . . . . . . . . .  74dB 
Audio Section 
SIN ratio I mV i/p, mono/stereo . 
Distortion, mono 20%/1 00% modulation . 
Distortion, stereo 20%/1 00% modulation . 
Pilot tone suppression . 
Crosstalk, I kHz . .  

GENERAL 

. 69167dB 
. ' 0.0810. 1 0% 

. 0. 1 010.24% 
. -5 3 dB 

. .  . . . . . . . . .  -43dB 

Total size (W x D x H) . . . . . . . . . . .  1 1 (28)  x 1 3( 3 3 )  x 6( 1 5 )  in( cm) 
Approximate weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  361b 
Typical selling price . . . . . . . . . . . . .  £600 +£225 when reviewed, 

now £69 6 +£259 
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NAD Sales, Cousteau House, Greycaine Road, Watford WD2 4SB
Tel (0923)  2773 7  

,,*///Y/l'/,/I /iii!!!!/! IEEEi!Ui� \\\\\\\\\\ \\'-:�'\\.'\ .. � ... 

Presentation, facilities, etc. 
NAD's 3020 amplifier has already acquired some
thing of a cult reputation in a surprisingly short 
time, featuring as it does some quite advanced 
circuitry ideas from some of America' s leading 
designers; rather Jess Press attention has been paid 
to the matching 4020 tuner which is included in 
this review. 

The tuner is a basic FM-only model, with 
switched muting and mono, and light indicators for 
stereo and centre-tune. The rear panel accepts 75  
and 300 ohm aerials, and offers switchable 
25/50/75 us de-emphasis. The ampliner has ample 
facilities without excessive frills, with four phono 
inputs and DIN duplication on tape, simple tone 
controls with loudness and muting, pre/power 
break socketry, a single set of speaker sockets and 
a headphone output. The rear socketry is conveni
ently accessible on a horizontal panel. The ampli
fier features a selectable ' soft-clipping' circuit, 
which is intended to allow the unit to exceed its 
rated power on short peaks without audible degra
dation. Both matching units are reasonably slim, 
and discretely dark coloured with matt finish. 

Lab performance 
The limited power is nevertheless respectable for 
the price, and the delivery under various conditions 
was quite reasonable, with the usual single/dual 
channel differences, and fair performance into low 
impedances, marred a little by the ' burst' figure on 
2 ohms. The special ' soft clipping' switch appeared 
to have the desired effect, though it also reduced 
the available power by some 50%, and might 
therefore be better left out of circuit for normal 
listening. The disc input had a sensibly limited 

bandwidth, with capacitance that can be matched 
to all cartridge/ arms, though the frequency 
response characteristic might mislead by exagger
ating detail, and crosstalk was below average. 
Other inputs/ outputs are fine. Performance 
measurements were generally good, but with hum 
only average. 

The tuner gave consistently average or better 
than average results, with pilot tone suppression 
very good. 

Subjective impressions 
The listening tests gave significantly above average 
results, though not entirely consistently, with 
descriptions of impressive ' solidity' and integra
tion, slightly lacking in 'punch' , but not aggressive. 
FM was felt to be a little 'bassy' ,  but again above 
average. In use, the sensitivity did not seem very 
high, calibration showed a slight consistent error, 
there was some multipath sensitivity, and muting 
and stereo thresholds were set a little high. 

Conclusions 
The generally fine performance and good audition
ing results at a modest price dictate firm recom
mendation, though the tuner leaves some room for 
improvement 
The 4020 tuner is now avaflable only in the 4020A 
MW/FM form. FM performance should be 
unchanged 

�-
NAO 3020/4020 ·� 

AMPLu oL� ._. .  

] : Power 
Bandwidth ( -3 dB ref max power, disc). . . .  l 4Hz--40kHz 
Both channels20Hz/ l kHz/20kHz (8 ohms, 0 . 1 %  dist). . 3 1  /35/34 Watts 
Single channel 8/4/2 ohms ( ! kHz, 0 . 1 %  dist) . . . . .  36/48/45 Watts 
Burst power I kHz, 8/4/2 ohms . . . . . .  42/67/ 1 6  Watts 
Inputs Type Sens (m 11 Imp (ohms) Cap 
Disc MM . .  Phono 3 .4  47 60pF 
Disc MC . 
Tuner/aux . . . . . .  . 
Tape . 
Tape . 

Phono 
Phono 
DIN 

230 
230 
230 

1 4 k  
1 5 k  
1 5 k  

. 3 8 dB Disc overload I kHz . 
Outputs ( 5 mV disc) Type 

Phono 
DIN 
Jack 

Level (m 11 Imp (ohms) 

Tape 
Tape . 
Headphones (8 ohms) . 
Noise ( ref I WatL 8 ohms) 
Zero volume. 
Aux ref volume . 
Disc ref volume . 
Other 

200 6k 
55 70k 
85 

. -92dB 

. -8 l dB 

. -89dB 

Damping factor . . . . . . . . . . . . .  , . . . . . . . . . . . .  60 
THD performance . . . . . . . . . . . . . . . . .  excellent 
IMO performance . . . . . . . . . . . . . . . . . . . . .  , , . , . . . good 
Hum performance. . . . . . . . . . . . . . . . . . . • . average 

TUNER 
RF Performance 
30dB SIN Ratio, mono sensitivity. 
50dB S/N Ratio, mono/stereo sensitivity. 
IHF 30dB S/N Ratio, mono . 
Muting level . 
Limiting levei - I dB . 
RFIM . 

l .25 uV 
. 2 .25/32uV 

. l . SOuV 
7 .0uV 

. l .OuV 
. 70dB 

. . . . . . . . . . . .  l . S dB Capture ratio . 
Selectivity . . . . . . .  . . .  . . . . . .  . 70dB 
IF rejection . 
AM suppression . 
Image rejection 
Audio Section 
S/N ratio l mV i/p, mono/stereo . .  
Distortion, mono 20%/1 00% modulation . .  
Distortion, stereo 20%/ I 00% modulation . 
Pilot tone suppression . 
Crosstalk. I kHz. 

GENERAL 

. . . . . . . . . . . . .  80dB 
. 56dB 
. 52dB 

. 73/69dB 
. 0.40/0. 30% 
. 0.6 3/0.40% 

. -5 3dB 

. -35dB 

Total size ( W x D x H) . . . .  1 6 �(42) x 8'4( 2 1 )  x 1 0(25)  in(cm) 
Approximate weight. . . . . . . . . . . .  2 1  lb 
Typical selling price . . . . . . . . . . . . . . . . . .  £86 +£86 when reviewed, 

now £89 .50+£89.50 

CAPTIONS (/-6 top to bottom rt hand column, all at I watl/8 ohms) 1) Aux i/p white noise frequency response. 2) IM distortion ( 1 9 kHz,
20kllz aux i/p). 3 )  Tuner distortion ( ! kHz, 20% mod). 4) Tuner 
crosstalk distortion ref (3 ) .  5) Disc i/p frequency response/crosstalk. 
6)  Tuner frequency response/crosstalk. 
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Nytech CTA2 5 2  XDll 
Nytech Audio Ltd , High Street, Chew Magna, Bristol BS 1 8 8PW
Tel: (027589) 3232 

Presentation, facilities, etc. 
There is no way that either author can be entirely
unprejudiced about this model, as both have known
it too long, coming to appreciate its virtues and
learn to accept its idiosyncracies. That said, this
unusual British design ( intended originally for the
Scandinavian market) has been around a number
of years, acquiring an excellent reputation for
sound quality, marred perhaps by some reports of
unreliability (now thought to be a problem of the
past! ) It is certainly the most compact receiver in
the book, if not on the market, and unusually is
available ex-factory only in either moving magnet
or moving-coil pickup matching options. 
Tuning FM only via 7 5 ohm socket, four presets

are concealed beneath a top plate sliding cover and
selected from the main pushbutton array, in
addition to a manual tune facility; both the tuning
wheels and frequency meter have constricted
ranges of movement, so fine discrimination is
difficult. Indicators are provided for signal
strength, centre-tune and stereo, and AFC and
mono are switchable. In addition to the afore
mentioned pickup input option, via phono plugs,
there are DIN tape and pre/power sockets, plus
three sets of DIN speaker outputs and two
headphone sockets; one of the speaker outlets has
no switching in the signal path, though the others
are top plate controlled. Other facilities include
switching for mono/stereo, high and low filters and
loudness, while the tone controls include 'middle'
alongside bass and treble. Ergonomically the slant
top plate layout is perhaps the most convenient for
shelf-mounted equipment, and though the array of
pushbuttons with ideogram legends, and the row of
sliders and ' cramped' tuning mechanism/scale are

less than ideal, these are certainly offset to some
degree by the preset provisions and compactness.

Lab performance 
Considering the compactness, power output is
quite good, though it also comes fairly expensive.
The delivery showed a commendably small differ
ence between single and dual channel drive, and
was reasonably well maintained into low im
pedances. Disc frequency response showed a
gentle rise which will be audible, and the sensitive
disc input has a well-controlled input bandwidth,
though the capacitance resisted our measurement
and the overload margin was lower than most The
DIN inputs/outputs operate to phono-type stan
dards. Performance parameters were average, with
IM distortion performance below average. 
Tuner measurements were generally good, but

with stereo sensitivity (50dB S/N), AM rejection
and crosstalk below average. RFIM and pilot tone
rejection were excellent. 

Subjective impressions 
Despite our prejudices, the Nytech did not score
quite as well as we had expected, though it was
nevertheless well above average, and described as
informative, busy and detailed, but with some
muddling and bass softening. FM was also very
well received. In use, the fiddly tuning wheels and
small scale were not particularly liked, though the
presets largely render them redundant once set up,
and the centre-tune meter was effective. Sensitivity
was on the low side, and an odd HF instability was
noticed when detuning. 

Nytech CTA252 XDll 

Conclusions/Update 
Competent technical performance and good
listening test results dictate recommendation.
Socketry has now changed with one pair of direct
4mm speaker outlets and two pairs of switched
DIN speaker outlets. New cartridge input boards
are fitted and pre/power input/output levels are
now to ALSO ( low source impedance 0.775V/
75 ohm) standard offering wider pre-amp com
patibility. Improved material/ components have
been incorporated 
AMPLIFIER 
Power 
Bandwidth ( -3 d B  ref max power, disc) . . . . . .  8 H z-30kHz 
Both channels20Hz/I kHz/20kHz (8  ohms, 0 . 1  % dist) . . .  23/25/25 Watts 
Single channel 8/4/2 ohms ( ! kHz, 0 . 1 %  dist) . . . . .  28/37/ 1 7  Watts 
Burst power I kHz, 8/4/2 ohms . . 3 6/52/20 Watts 
Inputs Type Sens (m JI) Imp (ohms) Cap 
Disc MM . Phono 1 .0 4 7 k  ? 
Disc MC . optional, ex factory 
Tuner/aux.  DIN 80 90k 
Tape . DIN 950 3 2 k  
D i s c  �vc.rload I kHz . .  
Outputs ( 5 mV disc) 
Tape . 

Type 
DIN 

Headphones (8  ohms) . Jack 
Noise ( ref I Watt, 8 ohms) 
Zero volume. 
Aux ref volume . 
Disc ref volume . . . . . . .  . 
Other 
Damping factor . 

. 2 8 dB 
Level (m JI) Imp (ohms) 

300 4k 
1 70 

. -86dB 

. -74dB 
. . . . . . . . . . . .  -84dB 

. 99 
THD performance . 
IMD performance . 
Hum performance . 

. average 
. . . . . . . . . . . . . . . . . . . . . . . . below average 

. average 

TUNER 
RF Performance 
30d8 SIN Ratio, mono sensitivity . 
50d8 S/N Ratio, mono/ stereo sensitivity . . . . . . . . . .  . 

. 1 . 20uV 
3 . 7 5/80uV 

3 . 2 5 uV 
2 . 5 uV 
2 . 5 uV 

!HF 30dB SIN Ratio, mono 
Muting leve l . 
Limiting level, - I dB . 
RFI M . . . . . . .  , . . . . .  76dB 
Capture ratio . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . l . 2 dB 
Selectivity . . . , . . . . . . . . . . . . . . . . . . . . . . .  56dB 
IF rejection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 95dB 

.AM suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40dB 
Image rejection . . . . . . . . 67d8 
Audio Section 
SIN ratio l mV i/p, mono/stereo . 
Distortion, mono 20%/ I 00% modulation . 
Distortion. stereo 20%/ 1 00% modulation . 
Pilot tone suppression 
Crosstalk, I kHz.  

GENERAL 

7 3 /69dB 
. 0 . 1 0/0 63% 
. 0.09/0 63% 

. -57dB 

. -28dB 

Total s i ze  ( W  x D x H) . 8 11 ( 2 2 )  x 1 5 ( 3 8 )  x 411 ( 1 2 ) in( cm) 
Approximate weight. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I O!b 
Typical selling price . .  . . . . .  £300 when reviewed, now £345 

CAPTIONS (1-6 top to bottom rt. hand column, all at  I watt/8 ohms) 
1 )  Aux i/p white noise frequency response. 2) IM distortion ( l 9 kHz, 
20kHz aux i/p). 3) Tuner distortion ( I  kHz, 20% mod). 4 )  Tuner 
crosstalk distortion ref ( 3 ) .  5) Disc i/p frequency response/crosstalk. 
6 )  Tuner frequency response/ crosstalk. 
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Revox B780 
F . W. 0 .  Bauch Ltd. , 49 Theobald Street, Borehamwood, Hertfordshire WD6 4RZ 
Tel: (0 1 )  953 009 1

Presentation, racilities, etc. 
This beautifully finished Swiss heavyweight has
probably more comprehensive facilities than any
other model in this book. Typically Revox with its
blue-grey and silver finish, this is a big unit with
massive heatsinks, though little apparent wasted
space - indeed it effectively combines the
company' s separate amplifier and tuner in a case
the size of one of them. 
The microprocessor-controlled FM only tuner

section features full frequency synthesis with
complex mechanisms for dialling and scanning the
frequency band, plus some eighteen 'memory'
presets, which are preserved when power is
disconnected by backup batteries. Indicators are
provided for signal strength, stereo and centre
tune, variable thresholds for station and stereo
selection; switching for de-emphasis, noise reduc
tion, high-blend, mono, muting, and stereo only;
and socketry for 75 and 300 ohm aerials, plus
' scope feed' and a 'blank', intriguingly labelled ' ant
contr' , which will perhaps permit automatic control
of aerial rotation? On the amplifier side, socketry is
phono, but with DIN on Tape 2 and pre/power, 
and with a front panel 'pre-out' jack. Headphones
and two sets of switchable speakers (one DIN) are
provided. Switchable tone controls cover bass,
presence and treble, and other switches cover
loudness, mono, -20dB muting, and one of three
filter positions ( low, high, and the appallingly
named ' low high') . Electronic switching permits
any input to be fed to ' record' while any input is
playing. Though it is hard to think of anything
omitted, the control layout is a trifle fussy and
cluttered, and the ease of use is only marginally
improved by a small and awkward folding flap, that

leaves plenty of superficial controls still on display.
The quality of construction inspires considerable
confidence. 

Lab performance 
The high power output of this model comes
expensive, shows very good stabil ity between
single and dual channel drive, but is rather
restricted into low impedances (a pity, as the mass
and heats inking suggest this may not be necessary) .
Disc input bandwidth was unnecessarily wide
(with aux. restricted at 70kHz), capacitance well
chosen, and a frequency response that perhaps
conformed to the IEC recommendations, but was
less flat than desirable. Other inputs/ outputs seem
fine, and performance parameters reasonable,
though the well below average IM distortion
performance could have been better. 
Quite outstanding tuner measurements were

recorded throughout, the measurements being
highly consistent, often testing the limits of the test
gear, and imparting considerable confidence. 

Subjective impressions 
Well above average listening test results were
reasonably consistent, with comments concerning
a slightly ' thick' sound, though with praise for good
general control, definition, and power, but criticism
of the performance near and into clipping. FM was
also liked, and had a good bandwidth. Users
confronted with this device were normally slightly
overwhelmed ( ie 'wow') , and started reading the
manual. Once mastered (?) , RF performance was
exemplary, though a slight asymmetry of response
(or error of reading) was detected. The final plea
from our consultant was for an AM version. 

Conclusions 
The outstanding tuner performance and above
average amplifier performance dictate recommen
dation, though the high price mitigates against
value-for-money endorsement. 
AMPLIFIER 
Power 
Bandwidth ( -3 d 8  ref max power, disc) . 
Bothchanncls 20Hi/ I kHi/20kHz (8 oluns. 0. 1 %  dist) 
Single channel 8/4/2 ohms ( I  kHz. 0 . 1 % dis!) . 
Burst power I kHz. 8/4/2 ohms . 
Inputs Type Sens (m � 
Disc MM . Phono 3 . 8  
Disc MC . 
Tuncr/aux.  . . . . . Phono 1 90 
Tape Phono 1 90 
Tape DIN 1 90 
Disc overload I kHz .  

1 7 Hz- l 30kHz 
. 96/ I 02/96 Watts 
1 07/ 1 3 7/29 Watts 

. 1 5 6/246/45 Watts 
Imp (ohms) Cap 

49k 1 1 5 pF 

5 3 k  
5 3 k  
5 3 k  

3 1 dB 
Outputs ( 5 mV disc) Type level (m JI) Imp (ohms) 
Tape . Phono 
Tape DIN 
Headphones ( 8  ohms) . Jack 
Noise ( ref I Watt. 8 ohms) 
Zero volume. 
Aux ref volume . 
Disc ref volume . 
Other 

200 2k 
70 
45 

-83dB 
-76dB 

. . -80dB 

Damping factor . . . .  9 8  
THD performance . . . . . . . . . . . . . . . . good 
IM D perfonnance. . . . . . . . . . . . . . . well below average 
Hum performance . . . . . . . . . . . . . . . . .  , . . . .  average 

TUNER 
RF Performance 
30d8 S/N Ratio, mono sensitivity . . . . . . . . . . . . . . . . . . . . . . . .  0 . 50uV 
50dB SIN Ratio. mono/stereo sensitivity . . . .  l . 30/ 1 5 uV 
!HF 30dB SIN Ratio. mono . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .OOuV 
Muting level 
Limiting level, -I dB . 
RFI M . 
Capture ratio . 
Selectivity . 
IF rejection 
AM suppression 
Image rejection . 
Audio Section 

. 7 .0uV 

. 0. 8 uV 
7 5 dB 

2 .0dB 
. 67dB 
1 I OdB 
. 6 1 dB 

. I I O dB 

SIN ratio I mV i/p, mono/stereo . . . . . . . . . . . . . . . . . . . . .  74/7 1 dB 
Distortion. mono 20%/ 1 00% modulation . . 0 .06/0. 1 2% 
Distortion, stereo 20%/ 1 00% modulation . . 0 . 1 0/0. 30% 
Pilot tone suppression . . . . . . -50dB 
Crosstalk, I kHz.  . . . .  -40dB 

GENERAL 
· Total size ( W  x D x H) . 
Approximate weight . . 
Typical retai l  price .

. 1 7 %(45 ) x 1 6 17(42)  x 5 17 ( 1 4 )  in( cm) 
3 5 1 b  

. £ 1 000 

CAPTIONS (l-6 top to bollom rt. hand column, all at I wattl8 ohms) 
1 )  Aux i/p white noise frequency response. 2) IM distortion ( 1 9kHz, 
20kHz aux i/p) .  3 )  Tuner distortion ( I kHz, 20% mod) .  4 )  Tuner 
crosstalk distortion ref ( 3 ) .  5) Disc i/p frequency response/crosstalk. 
6 )  Tuner frequency response/ crosstalk. 
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L 'Rogers Al 00/T75 Series 2 
Swisstone Electronics Ltd. , 4-1 4 Barmeston Road, London SE6 3BN
Tel: (0 1 )  697 85 1 1  

4iii 

Presentation, facilities, etc. 
This alternative combination from Rogers partners
the same T75-2 tuner with the more recent and
more powerful AJOO amplifier. Presentation is
practically identical to the cheaper pair, with the
austere but discrete black fascias broken by a
'grille' effect, and attractive wooden endplates.
Though fairly high, the units are narrower than
most, and will use correspondingly less shelf space. 
The FM-only tuner is rather brightly lit and has

indicators for signal strength, stereo and centre
tune, and switches for mono, AFC and muting; the
back panel DIN socket has variable output, and the
aerial sockets have a switchable sensitivity reduc
tion for operating in strong signal areas. The
amplifier front panel has switching for the rear
(phono) inputs and a DIN auxiliary input on the
front Tone controls are conventional, but the HF
filtering is unusually sophisticated, with choice of
two operating frequencies and variable slope. Two
sets of speakers and headphones may be connec
ted, and the rear panel also has European-style
mains sockets, and switches for ' fine-tuning' the
disc input loading. The overall effect is attractively 
smart, yet restrained, sturdy and fairly compact.

Lab performance 
Quite expensive for the power output offered,
delivery was well maintained into low impedances,
but with the usual single/dual channel difference. 
Disc input bandwidth followed the new IEC
recommendations for bass rolloff, and was a little
over-extended at HF ( though much better than the
'75) .  Disc input capacitance was usefully variable,
and other inputs/outputs should pose no problems.
Once again performance parameters were average

or better, with hum performance well below
average, but a significantly flatter frequency re
sponse than the '75 on disc was measured. 
In general the tuner gave good results, indicating

a fundamentally well-balanced design, though
crosstalk, RFIM and distortion at l 00% mod
levels left some room for improvement 

Subjective impressions 
Described as significantly more ' authoritative'
than the '75, the AJOO was rated significantly
above average overall, with particularly favourable
comments at lowish powers, describing nice
balance with plenty of detail, good bass perform
ance and good overall control, though it was a trifle
bright with tendencies to harshness nearer full
power. The tuner sound was very pleasant In use
the scale divisions and disablement of tuning meter
with AFC were both found irritating, but muting
thresholds and alignments were fine (except on the
centre-tuning meter), and the stereo decoder was
found to ' spit' slightly with very weak signals. 

Conclusions 
Although on the expensive side, this combination
had evidence of a general competency of design,
with few if any weak spots, so the added confidence
of respectable listening test results implies
recommendation. 
A digital tuner, the TJOO is now available, offering 
a more traditional price match at £229. 

Rogers Al 00/T75 Series 2� 
:- · � AMPLIFIER 

Power 
Bandwidth ( -3 dB ref max power, disc). . . . . . . . . . . .  20Hz-85 kHz 
Both channels 20Hz/ I kHz/20kHz(8 ohms, 0 . 1  % dist) . . .  5 3153/5 3 Watts 
Single channel 8/4/2 ohms (I kHz, 0 . 1  % dist) . . . .  63/9 1 /  1 00 Watts 
Burst power ! kHz, 8/4/2 ohms . . . . . . . . . . . . . . . .  7 5/ 1 1 6/ 1 07 Watts 
Inputs Type Sens (m II) Imp (ohms) Cap 
Disc MM . Phono 1 . 8 49k Var 
Disc MC . 
Tuner/aux. . . . . .  Phono 
Tape . Phono 
Tape . DIN 
Disc overload 1 kHz . 
Outputs ( 5 mV disc) Type 
Tape . Phone 
Tape . DIN 
Headphones (8 ohms) . 
Noise ( ref I Watt, 8 ohms) 

Jack 

1 1 0 
1 1 0 
1 1 0 

50k 
50k 
50k 

. 3 8 dB 
Level (m II) Imp (ohms) 

280 460 
1 50 82k 
1 20 

Zero volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -75 dB 
Aux ref volume . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , ,  . . . .  -7 3 dB 
Disc ref volume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -7 4dB 
Other 
Damping factor . . . . . . . . . . . . .  , , . . . , , . . . . . . . . . . . . . . .  82 
T� ID perfonnance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
IMO perfonnance . . . . . . . . . . . . . . . . . . . . . . . average 
Hum performance. . . . . . . . . . . . . . . . well below average 

TUNER 
RF Performance 
30dB S/N Ratio, mono sensitivity. 
50dB S/N Ratio, mono/stereo sensitivity. 
IHF 30dB S/N Ratio, mono . 
Muting level . 
Limiting level, -I dB . 
RFIM . . . . . . . . . . . . . . . . . . . . . .  . .  

. l . 20uV 
. 2 . 25/ l  9uV 

I . 25uV 
I . 5 uV 
2 . 5 uV 
. 56dB 

Capture ratio . .  . . .  . . . . . . .  . . .  . . . . . .  . .  . . . . . . . . .  l .OdB 
Selectivity . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 60dB 
IF rejection . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 5 dB 
AM suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 7 dB 
Image rejection . . . 88d8 
Audio Section 
SIN ratio l mV i/p, mono/stereo . . . . . . . . . . . . . . . . . .  78/64dB 
Distortion, mono 20%/ 1 00% modulation . . . . . .  0.40/ 1 .25% 
Distortion, stereo 20%/ 1 00% modulation . . . . . .  , . . . . . .  0. 1 7/ 1 .50% 
Pilot tone suppression . . -5 2d8 
Crosstalk, I kHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -32dB 

GENERAL 

J " '  ' ' 

A SPEC 1 
2118. 111 LG HZ 28. M I< 

:1 . ; .JJ 
:�6=.1 .1 

1. 8  HZ 25. - K 

:�� !, .1 
I 1111! 
l 

_1. 8 HZ , -- - �� 

Total size (W x D x H) . 
Approximate weight. . .  
Typical retail price . 

. 1 4�(36)  x 1 2( 3 1 )  x 9 1-1 (24) in( cm) -90 

. . .  3 3 1b "' Ill OJ 200 500 lk 2k 5< 10k 201< 
. . . . " " . "  " . . .  " " . " "  . . .  £320+£ 1 5 5  

CAPTIONS (/-6 top to bottom rt. hand column, all a t  I watt/8 ohms) 
I )  Aux i/p white noise frequency response. 2) IM distortion ( l 9kHz, 
20kHz aux i/p). 3) Tuner distortion ( I  kHz, 20% mod). 4) Tuner 
crosstalk distortion ref ( 3 ) . 5) Disc i/p frequency response/crosstalk. -50 
6) Tuner frequency response/crosstalk. Hz 50 100 200 500 lit 2k 5< 10k 211< 



Sugden A48 11/T4811 
J. E. Sugden and Co. Ltd. , Carr Street, Cleckheaton, West Yorkshire BD1 9  S LA 
Tel: (0274) 872501  

Presentation, facilities, etc. 
One might be forgiven for an Oldenberg-inspired 
shock when first seeing this unusually styled 
combination from the well established Yorkshire 
firm: " It looks furry" being one reaction. In fact, 
the exterior is in the very durable Nextel finish, 
which has a suede-like appearance; the lack of 
reflections and tastefully chosen two-tone brown 
makes this an appropriately well-domesticated 
product. Construction is reassuringly ' solid' , 
though placed side by side ( the obvious configura
tion), the units will take up a fair amount of 
shelving. 

The FM-only tuner uses six rotating push
buttons for preset station selection, the only 
indicator being a stereo beacon ( though rear 
sockets enable a multi-meter to be connected to 
assist accurate tuning). Different push-buttons 
operate the other functions, but their rather unusual 
nomenclature may take a little getting used to: the 
'mute' button merely cancels the output; ' squelch'; 
operates interstation muting; ' filter' is a ' high
blend' facility; AFC and stereo/mono are also pro
vided. A 7 5 ohm socket and 300 ohm terminals are 
provided. The amplifier feeds two sets of switch
able speakers and a headphone jack, with inputs on 
DIN socketry including three sensitivity positions 
for disc. Traditional tone controls are supple
mented by switches for stereo/mono, mode, tape 
monitoring and cross-dubbing, loudness ( labelled 
' quiet') ,  low and high filters, the latter being 
particularly comprehensive, with six alternatives. 
In summary, this is an interesting and refreshingly 
domestic design, soundly constructed, and with 
plentiful facilities. 

Lab performance 
The modest power output for the price is perhaps
explained by the ' solidity' of delivery, with no
difference between single and dual channel out
puts, and with reasonable delivery into low imped
ances ( the HF constriction being distortion limited, 
and not serious). The disc input bandwidth is well 
constrained, frequency response reasonable, though 
impedance and capacitance resisted our measure 
(findings in A mplifiers suggesting no problems) . 
The DIN socketry is best used as such. Perform
ance parameters were average, with hum excellent 

The tuner showed (possibly unrealistically) high 
sensitivity, but below average AM rejection, cap
ture ratio and crosstalk; generally rather good 
results were found overall. 

Subjective impressions 
Steadily above average listening test results were 
recorded, with common descriptions of a smooth, 
powerful sound, with good ' integration' , but a little 
' gentle' ,  and perhaps slightly fatiguing when loud. 
The tuner was felt to sound well above average, a 
little ' bright' but with good perspectives and 
coherence, and very gentle noise. The absence of a 
tuning scale might give some qualms, but our 
'.enthusiast' consultant found this tuner a joy to use, 
with good performance and sound quality, and nice 
muting circuitry, though the thresholds were set a 
little low. 

Conclusions 
With decor that is attractive to live with and 
generally good ergonomics and facilities, the 
respectable sound quality and technical perform
ance give reassurance that implies recommenda-

tion. A built-in head-amp would have been a useful 
addition. 

AMPLIFIER 
Power 
Bandwidth ( -3dB ref max power. disc) . . . . . . . . . . . . . .  21 Hz-30kHz 
Both channels 20Hz/ I kHz/20kHz (8 ohms, 0. 1 %  dist) . . .  4 1 /4 1 /34  Watts 
Single channel 8/4/2 ohms ( I  kHz. 0. 1 %  dist) . . . . .  4 1 /5 2/60 Watts 
Burst power I kHz, 8/4/2 ohms . . . . . . . . . . . . . . .  5 2178/90 Watts 
Inputs Type Sens (m !-'.) Imp (ohms) Cap 
Disc MM . DIN Var ' ' 
Disc MC . . . . . . . . . .  . 
Tuner/aux. DIN 
Tape . DIN 
Disc overload I kHz . 
Outputs ( 5 mV disc) 
Tape . 
Headphones (8 ohms) . 
Noise ( ref I Watt, 8 ohms) 
Zero volume. 
Aux ref volume . 

Type 
DIN 
Jack 

1 70 
1 70 

1 50k 
1 50 k  

. 3 1 dB 
Level (m !-'.) Imp (ohms) 

1 00  46k 
50 

. -75dB 
-7 l dB 

Disc ref volume . . . . . . . . . . • . . . . . . . . •  , . . . .
Other 

-74dB 

Damping factor . 
THD performance . . . . • . . . . . . . . • . . . . .  
IMD performance . .
Hum performance. . . . . 

TUNER 
RF Performance 

. . . . . . . . . . • . . . . . . . . .  5 2  
. . . . . . . . . . . . . . . . .  average 

. aYerage 
. excellent 

30dB S/N Ratio, mono sensitivity. . . . . . . . . . . . . .  0.50uV 
50dB S/N Ratio, mono/stereo sensitivity. . . . . . . . . . . . 2 .00/22uV 
IHF 30dB S/N Ratio, mono . . . . . . . . . . . . . .  I . 50uV 
Muting level . . . .  2.0uV 
Limiting level, - ! dB . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  l . 5 uV 
RFIM . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . .  5 7 dB 
Capture ratio . . . . . . . . • • . . . . . . . • . . . . . . . . • . . . 4.0dB 
Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45dB 
IF rejection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 l dB 
AM suppression . . . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  50dB 
Image rejection . . . . . . . . . . • . . . 1 1  OdB 
Audio Section 
SIN ratio l mV Vp, mono/stereo . . . . . . . . . . . . . . . .  70/66dB 
Distortion, mono 20%/ 1 00% modulation . . . . . . . . . . . . .  0. 1 0/0.30% 
Distortion, stereo 20%/1 00% modulation . . . . . . . . . . . . .  0. 1 7  /0. 70% 
Pilot tone suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -4 7 dB 
Crosstalk, I kHz. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  -22dB 

GENERAL 
Total size (W x D x H) . . . . . . .  22\4(57)  x 1 1 17 (29)  x 5 (  1 3 ) in( cm)* 
Approximate weight. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 lb 
Typical selling price . . . .  £250+£ 1 50 when reviewed, now£285 +£ 1 6  l 

CAPTIONS (/--0 top to bollom rt hand column, all at I watt/8 ohms) 
I )  Aux i/p white noise frequency response. 2) IM distortion ( I  9kHz, 
20kHz aux Vp). 3 )  Tuner distortion ( l kHz, 20% mod). 4) Tuner 
crosstalk distortion ref (3 ) .  5) Disc i/p frequency response/crosstalk. 
6)  Tuner frequency response/ crosstalk. 
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COLCHESTER'S TOWN CENTRE 
HI·  FI & VIDEO STORE 

··· · · ·' ..... ; . . . Sw&. 
Bang & Olufsen 
B&W Celestion 
JVC Pioneer 
QUAD Thorens 
Garrard 
. . . .  and many others 
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CHEESEMAN 
1 5  Sir I saacs Wal k 

Col chester 
Essex 

Tel (0206) 575828 

n 
A UDIO VIDEO CENTRE 

328 E D GWA R E  R O A D ,  LO N D O N  W 2  Tel : 723-6809 
327 E D GWA R E  R O A D ,  LO N D O N  W2 O pe n i n g  soon 

* LA R G E  R A N G E  O F  A U D I O  & V I D E O

E QU I PM E NT AT COMP E T I T I V E

P R I C E S

* 1 2 M O N T H S F R E E PA R TS & 

LABOU R G UA R A N T E E

* S P E C I A L I S T  E X P O R T  S E R V I C E

* F U L L  D E MO N S T R A T I O N

A N D  E X P E R T  A DV I C E

* O P E N  9 am to 6 pm
MO N -SAT

We stack fufl range of  rhe following makes at very competitive prices. 
Telephone 723·6809 for prices on:-

A D C ,  A I W A ,  A K A i ,  A R ,  A U  R E X  (TO S H I B A ) .  B O S E ,  C E L E ST I O N ,  D B X ,  O E  N O N , D U A L, G R U N 0 1 G ,  

H A R M A N  K A R  D O N ,  J B L ,  J A ,  J V C ,  K E E SO N I C, K L M ,  M A R A N T Z ,  M O N I T O R  A U D I O ,  M I C R O  S E I K I ,  

N A K A M I C H I ,  O A T O F O N ,  P I O N E E R ,  R A M ,  R O G E R S ,  A O T E L, SA N S U I ,  S O N Y ,  T A N N O Y ,  

TA N D 8 E R G ,  T E C H N I CS,  T H O R E N S ,  T R I O ,  W H A A F E O A L E ,  Y A M A H A  

NICK DAKIN 
( H I-F I  S P ECIALI STS) LTD 

APPO I N T E D  D E A LE R S  F O R  
A IWA L I N N  M E R I D I A N  Q U AD B OW E R S & 
W I L K I N S SO N Y  D E N O N  D U A L  L E N T E K  

T H O R E N S H E Y B R OO K  N A K A M I C H I  T E A C  
R E VOX T R I O AN D M A N Y  OT H E R L E A D I N G 

M A K ES.  CO M P ET I T I V E  P R I C E S  A N D 
I N CO M P A R A B L E  S E R V I C E .  

W E  A LSO H AV E  T H E  B E ST D E MO N ST R AT I O N  
L O U N G E  I N  T H E  M I D LAN D S  W H E R E YO U CAN 

H E A R  E NT H U S I AST I C  D E M O N ST R AT I O N S  
W I T H  P L E AS U R E  

NICK - ! DAKIN 
( H I - F I S P ECIALI STS) LTD 

45 Radford R oa d ,  N ott i ngham N G 7  5 D  R 
Te lephone 78386 2  

Stamford H i- Fi 
9 Red Lion Square,Stamford, L ines 
Tel : Stamford 2 1 28 
Kettering H i- F i  
6 8  Stamford R oad, Kettering 
Tel : Kettering 5 1 5266 

AMSTRAD D U A L  F I SC H E R  JVC MARANTZ 
P I ON E E R  QUAD ROTE L SANSU I T EC H N I CS 

YAMAHA 

Your local NAO stockist for the Best Ampl ifier 
Money Can Buy. 



TANDBERG RECORDING QUALITY STARTSAT.£299. 

ANYTHING LESS WOULD LEAVE YOU DISSATISFIED 
Yes, you can buy lesser makes than 

Tandberg for less money. 
Yes, we could make our decks 

cheaper-but that would result in a cheap
ening of our reputation. 

It would also be a denial of a belief 
we have held for over 30 years-namely 
that any loss of sound quality at the 
recording stage is a loss that can never 
be regained. 

Therefore, the Tandberg design 
philosophy has always been to ensure the 
capture of the strongest, purest, recording 
signal onto the tape. 

Only in that way can the superior
ity of Tandberg's legendary sound quality 
be truly revealed on playback. 

To meet these stringent self
imposed criteria, Tandberg have in recent 
years developed two unique electronic 
innovations within the recording 

amplifier circuits, Actilinear and Dyneq. 
ACTILINEAR recording system 

allows as much as 15 dB extra signal 
handling capacity, preventing amplifier 
overload at any frequency and pro
viding the signal strength to fully exploit 
the potential of metal particle tapes. 

DYNEQ circuitry automatically 
adjusts equalisation of high frequencies 
preventing tape saturation and distor
tion, dramatically improving maximum 
recording levels and dynamic range. 

Tandberg's special features are in 
fact endless, yet all are manifest in a sup
reme quality of sound. 

That ultimately has to be the only 
criterion by which you can ever judge 
Tandberg tape recording. 

TANDBERG 
ANYTHING LESS WOULD LEAVE YOU DISSATISFIED 

TANDBERG LTD, REVIE ROAD. ELLAND ROAD, LEEDS LS11 8JG. TEL (0532) 774844. 
THE REMOTE CONTROL HANDSET ILLUSTRATED IS AN OPTIONAL EXTRA 

AVAILABLE ON THE T D 20A, 440A, AND 3004 RECORDERS 
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LOUDSPEAKERS 
The loudspeaker' s  job is to convert the 
e lectr ical  e nergy wh ich  corresponds 
to the m us ic s igna l  from the a m p l if ier  
i nto acoustical  en ergy - ie, sou n d. 
Sou n d  is trans m itted by vi brat ions i n  
the a i r  and the loudspeaker i s  designed 
to m i m i c  the specif ic v ibrat ions that 
correspond to the  m us ica l  eve nt e n
coded i n  the  aud io  s igna l. The v ibra
t ions i n  wh ich  we are i n terested vary i n  
freq u ency from aro u n d  20 t i m es a 
secon d  (20 H z) ,  wh ich  is perceived as 
t h e  dee pest bass, to a ro u n d  20 
t h o usand t i m es a seco n d  (20 kH z) ,  
wh ich  may not be perceived at a l l  by 
some l isteners but is where the h ighest 
harmon ics of t reb le  notes come. 

As usua l  aud io  desi g n e rs are faced 
with very specific prob lems; with loud
speakers you need a large  d rive u n it to 
sh ift e n o u g h  air at the l ow fre q ue ncies 
to p rod uce enough  powe r, w h i l e  at the 
top end  of the  audio spectru m you 
need a smal l  l i g htwe ight  d river · to 
prod uce and d isperse the  s h o rt wave
length h i g h  f req uenc ies. Us ing two 
s u c h  u n its h e l ps overco m e  t h e  
add it iona l  prob lem w h e n  d rive u n i ts 
tend to focus the i r  h i g h  freq ue ncy 
output  i nto a beam wh ich  can spo i l  the
stereo effect a n d  p rod uce a l o u d
speaker wh ich  sou nds ve ry d iffe re nt a 
l i t t le  way off its ax is than it does when 
heard fro m  i n  front. The contro l  o f  the  
d ispers ion pattern of  a loudspeaker 
h as becom e  more i m portant over the 
years as more g ross prob lems with 
f req uency response, etc, have been 
i ro n ed out. 

The s i m p lest speaker t h e refore of h i
fi pretens ions uses two movi ng- coi l 
d rive rs, one for m i d  freq uenc ies and 
bass common ly cal led a woofer (thoug h 
th is  term should re late more specifica l ly 
to a true bass d r iver o n l y) and  a h i g h  
freq u ency u n i t t o  h a n d l e  the  t reb le  
ca l led  a tweeter. The b ig prob l e m  is  to  
avoid bass signals arrivi ng at  the  tweeter 
and caus i n g  i t  to freak. Th e  s i m plest 
so lut ion  wh ich  is  adopted by many 
co m pa n ies  i s  to use a p rotect ion 
capac itor across the tweeter wh ich 
acts as a f i l ter to ro l l- off bass fre
q u e ncies from the tweete r but  to a l l ow 
past t h e  t reb le  f req uenci es for wh ich 
the  tweeter is  des i g n ed. Th is  is  the  
s i m p lest form of  crossover though  the 
natu ral  prog ressive i n ab i l i ty of a 
woofer  to h a n d l e  eve r h igher  f re
quenc ies acts as a crude mechan ical 
rol l- off. I f  the rate and characterist ic of 
these rol l- off cu rves are req u i red to be 
modif ied then a ser ies of tuned  c i rcu its 
can be b u i l t  i n to the speaker c i rcu i t  to 
f i l ter  and tai lor  the response of the  
d rive u n i ts a t  the extrem es and eve n i n  
t h e  m idd le  o f  t h e i r  range i f  n ecessary. 
Th is  is ca l l ed a crossover and such a 
c i rc u it may com prise not h i n g  more 
than one resistor a n d  one  choke to 
i nteg rate a cou p le of dr ivers or i t  may 
have 1 0  or even 20 com ponents to 
f latten out the f i n ished response of 
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the speaker or to i nteg rate t h ree or 
fou r  d rivers. 

Drive u n its 
The re are a n u mber  of d iffe rent  pr in
c ip les on wh ich  d rive u n its that convert 
e lectr ical e nergy i nto movement  can 
be b u i lt .  The m ost com m o n  is  the 
a l ready- m e nt ioned movi ng- coi l d river 
where the a u d i o  s i g na l  is  passed 
t h ro u g h  the voice co i l  of the speaker 
which is  attached to the back of a 
suspended piston o r  cone a n d  free to 
move back and toward in the gap of a 
ri ng  mag n et. L i ke a motor t h e  loud
speaker w i l l  move its co i l  i n  a n d  out  of 
t h e  m ag net ic  gap  w i th  c h a n g i ng 
cu rre nt. The m ovement  is i m parted to 
the cone of the speake r wh ich  in t u rn 
i m parts t h i s  movement  to the  a i r  where 
it can be heard by the  ears. 

The art of d rive u n it des ign  a n d  
prod uct i o n  is  to c h oose t h e  rig ht 
materia ls  a n d  ad hes ives for cons istent  
manufactu re as we l l  as to choose the 
rig ht  shape for the  con e, t h e  righ t  ' f lex' 
of its suspens ion ,  t h e  r ig ht  power 
han d l i n g  and h eat d issi pat ion ,  and a 
strong e n o u g h  basket wh ich  ho lds the  
th ing  toget h e r  and by  wh ich it  is 
m o u nted i nto  the l o u d s peaker  en
c los u re. 

There are other  exot ic pr i n c i p les 
used to convert e l ect r ic ity into sou n d, 
e lectrostat ic  e lem ents (as u sed by 
Quad) ,  f lat p late etched coi l tweeters 
(as used by Wharfedale) r ibbons, p iezo 
e lectr ic crystal  tweeter, ion isat ion  and 
p lasma tweeters. I t  st i ll see ms that the 
movi ng-co i l  ru les the  roost. 

There is m uch ta l k  about the materials 
used i n  the cones of movi n g-co i l  d rive 
u n its so t h i s  seems a su i tab le  p lace to 
g ive a q u ick  ru n down of m ater ia ls, 
t h e i r  benefits and d rawbacks. Paper 
was one of the f i rst m ater ia ls  to be 
used for d rive u n it con es; be i ng l i g ht 
and reasonably stiff, it offered eff ic iency 
with so-so d istortion performance. Paper 
cones were treated with p last ic dopes 
to i m prove what is  known as t h e i r  
breakup  character ist ic, t h i s  red uced 
the i r  eff ic iency due to i ncreased weight 
but  i m p roved t h e i r  d istort ion  f igu res. 
M etal  was a lso an early cone mater ia l  
but fe l l  out of favour; vacuum deposit ion 
and new cold d rawi ng m ethods have 
caused so m et h i n g  of a rena issance 
part i c u l ar ly  w h e n  the m o re exot ic  
' space age' m etals are i nvolved - note 
the beryl l i u m  drivers i n  the recom
mended Yamaha NS1 OOO M in th i s  
issue. 

P last ics became a l l  the  rage with 
research headed by the  BBC in th is 
area. Bext re n e  was used in B BC 
desig n ed and derived speake rs l i ke 
the  LS3/5A and the Spe n d e r  B C1 to 
g reat effect. Th is  p last ic  mater ia l  has 
reasonab le  se lf  dam p i ng showi ng  l ess 
d istort ion  than  paper con es but  with 
some sacrif iced eff ic iency. When the 
dopers got a ro u n d  to p last i c i s i n g  

bextrene cones t o  improve t h e m  further 
as had been done with paper, speaker 
eff ic iency d ropped to an a l l  t ime low. 

A replacement plastics material  cam e  
from t h e  B BC's labs agai n - polypro py
lene. Th is  was l i g hter and stronger  
than both  paper  and bext re n e  a n d  
suffer ing less f ro m  a ch aracter ist ic 
'quack' colourat ion said to be exh ibited 
by bext rene u n its. Yet be ing  we l l  se l f
dam ped avo ided the  n eed for dop ing  
and lower eff ic iency. Polypropy lene i s  
used i n  some of  the best low colourat ion 
d es i g n s  o n  the market today, the  
M iss ion 7 70 for  exa m p le, but  the  use 
of any one of these materials doesn't  
g uara ntee performance. As ever app l i
cat ions a n d  tec h n i q u es are as i m
portant as the  materia l  i tself. 

Ca b i n ets a re not j u st boxes 
The loudspeaker's  woodwork is  n ot 
j ust a conven ient  package for two or  
t h ree d rive u n i ts, i t  p lays a n  i nteg ral 
part in the performance of the loud
speaker. When a d rive u n i t rushes 
forwards to prod uce a pos it ive wave at 
the front  of its cone it a lso produces a 
negat ive wave beh i nd.  Let these m eet 
each other  and they wi l l  cancel each 
other  o ut. Dr ive u n its u sed to be
mou nted on  b ig boards to l et t h ese 
back waves stay be h i nd but the s ize  of 
board req u i red to keep the waves from 
cance l l i n g  each oth e r  out at bass 
freq u encies ( ie, long wave le ngths) was 
so b ig as to be domestical ly  out of 
p lace. Th e back waves of a d rive u n i t 
were f i rst absorbed i n  a c losed box by 
Acoust ic Research i n  what they ca l l ed 
an acoust ic suspension or i nf in ite baffle  
speaker. The back waves go i nto the 
sea led box and are d i ss i pated i nto the 
structu re a n d  the f ib re damping i n  t h e  
box. 

Some sealed box desig ns use t h e  
cab i net's  response to e n h ance t h e  
response o f  the  loudspeaker system,  
other  man ufactu rers i ns ist that th is  is  
lost i nformat ion  and go  for the  stoutest 
most massive box they can b u i l d  for  
the money. More recently manufacturers 
l i ke K E F  a n d  B&W have started m o u n t
i ng  t h e i r  d rivers o n  res i l ient  washers 
and g ro m m ets to avo id  t h e m  pass i ng 
too m uch  e n e rgy too soon i nto t h e  
ca b i n ets i n  a n  attempt  to red uce 
co l o u rat ion .  

There are oth e r  methods of dea l i n g  
with the  back waves off d rive rs. The 
ref lex port tu nes t hese back waves 
and retu rns them i nto the l iste n i n g  
room t o  exte nd the  response o f  t h e  
bass d r iver. Auxi l i a ry Bass Rad iator 
(ABR or d ro n e  cone) desig ns c l ose t h e  
port off w i t h  a motor- less d river t u n ed 
to the  response of the  bass d river to 
ach i eve the  same effect. Transm iss ion 
l i nes of  g reat length  are b u i lt i nto some 
cab i nets to tune th is  back wave i nto 
the roo m. Aga i n  i t' s  not which des ig n 
that is used but  t h e  ski l l  w i th  w h i c h  it is 
app l i ed. 



Lo u dspeaker c h a racter ist ics 
O u r  reviews i nc l u d e  mater ia l  take n 
from l iste n i ng tests cond ucted on the  
speakers and  from a physical i nspect ion 
of the  mater ia ls and e n g i n eer ing  in 
each des ign .  Add i t iona l l y  a cons ider
ab le  n u m ber  of meas u re m e nts are 
made. Th is  sect ion  is to expl a i n  what 
these m easu re m e nts te l l us i n  terms 
the layman can u ndersta nd.  

Freq u e ncy response 
These cu rves show h ow, when fed with 
a constant level  s ig na l  which changes 
on ly  i n  f req uency, speake rs do not
prod uce an eve n loud ness at every 
frequency. This g ives us vital i nformat ion 
o n  how a speaker w i l l  change the tona l
ba lance of  a s igna l .  U n l i ke a m ps a n d  
eve n cart r i dges, speake rs d o  not  
meas u re perfect ly f lat f rom l ow bass 
through h ighest treble but this measure
m e n t  does g ive a basis for com par ison.  

The main chart looks at the speaker's 
response at a n u m be r  of pos i t ions in  
front  of the  s peaker, above be low and 
to the  s ide. Th is  g ives an i n d icat ion  of 
the  u n iform i ty of response ove r an  
area in  space w h i c h  shou ld  i nc l u d e  the 
typ ical  l i ste n i ng area. The sm ooth ness 
and s i m i la rity of the response t rends  
both on  and  off ax is show how we l l  t h e  
speaker w i l l  reprod uce stereo m ater ia l  
as we l l  as t h e  l evel  of co l o u rat ion  and 
tona l  ba lance. 

The big t races were made with an 
average n o ise s igna l  (conta i n i ng a l l  
freq u enc ies s i m u l taneous ly) to avo i d  
e m phas i s i n g  i ns i g n i f icant  response 
tre nds. The second t race i s  made with 
a swept p u re tone and shows m o re 
prec ise ly  h ow t h e  bass ro l ls off a n d  
how f a r  d o w n  i t  goes. 

Colo u ra t i o n  
Th is  term d escr ibes the  'character' 
t h at a speaker can add to a sou nd.  
A gent le  change in response a l ters the 
tonal  ba lance of a lou dspeake r but  a 
rap id  d i p  or peak ove r a sma l l  ban d  wi l l  
g ive a speaker a part icu la r  character. A 
range of adject ives are used to describe 
the part i c u l a r  character of a l o u d
speake r - you' l l  come across words l i ke 
' boomy' ,  ' chesty' ,  ' nasal ' ,  ' g ri tty' ,  ' f i zzy' , 
' hard' , etc, t h ro u g h o u t  t h i s  chapter. 
Br ief ly, co l o u rat ions occ u r  because of 
ratt le  i n  the  mechan ics of the  speaker 
or  v ib rat ions i n  its cab i n et. Some occ u r
because o bstruct ions  l i e  i n  the  way of 
the even d istr i but ion  of certa i n  f re
quency and many designs show co lour
at ions  when  used with  t h e i r  g ri l l es on ;  
the  g r i l l e  frames act i n g  as t u n n e ls, 
t raps or d i ffractors for sou nd.  

I m pedance 
Th is  refers to t h e  e l ectr ical  i m pedance 
presented to the a m p l i f ie r  which is  
dr iv ing  a g iven speaker. The concepts 
beh i nd t h i s  a re d iff icu l t to expl a i n  a n d
a s  hard tc 'g rasp but  suff ice i t  to say
that when the  i m pedance d rops th is 
makes g reater demands  o n  the a m p l i
f ier's abi l ity to supply power (the prod uct 
of voltage and cu rrent) .  The i mpedance 
determ i nes t h e  rat i o  of volts to a m ps 
that a speaker d raws a n d  t h i s  is i m
portant i n  m atc h i ng speakers to power 
amps and a m ps to speakers. 

Add i t iona l ly  speakers p resent  com
p lex e lectr ica l  loads to a m p l i f ie rs, 
some d e m an d i ng that  the  voltage a n d  
cu rrent be s u p p l ied out  o f  phase with  
each other. Some a m ps can and  some 

can ' t  w i thout  gett i n g  h ot or  b lowi ng 
fuses. Each review d i scusses not  o n ly 
the i m pedance character of the speaker 
but also expla ins  if i t  wi l l  be d iff i c u lt to 
drive, ie, showi ng out-of- phase condit ions 
at an i m pedance d i p. The target t h at 
des ig n e rs a i m  for is to prod uce a 
n o m i na l  S o h m  des i g n  wh ich  m eans 
t h e  speaker shou l d n' t  present l ess 
than  say 6 o h m s  more than  once or 
twice. 

Se n sit ivity and effi c i e n cy 
Confusion t ime! Efficiency is an attempt 
to measu re the actua l  convers ion  of 
e lectr ic ity into sou n d  and i s  referred 
bacK to a constant e l ectr ica l  i n put .  
More re l evant to the consu m e r  is the  
meas u re of sens i t ivity wh ich  is  based 
on a f ixed am pl if ier gain and is measured 
a fixed d ista nce from the speaker by a 
m i ke ' l iste n i ng' to the  m i d band  of t h e  
speaker. ( Low i m pedance speakers 
draw more cu rrent and use more power 
so can be expected to show g reater 
sens i t i v i ty.) Sensitivity js a usef u l  
meas u re o f  how l o u d  a speaker w i l l  g o  
i n  a domest ic sett i n g  t h o u g h  i t  m u st be 
looked at a longside other performance 
param eters as some desig n s  t rade off 
h i g h  sens i t iv i ty aga inst early bass ro l l
off. Sens i t iv i ty is covered u nd e r  the  
head i ng How to  make your a mp sound 
twice as loud in  t he  chapter Putting 
together a system. 

Matc h i n g  a m ps a nd powe r ha n d l i ng 
Offer ing  sens ib le, cons istent  advice 
on  the m i n i m u m  power req u i red a n d
the m axi m u m  power h a n d l i n g  o f  a p a i r  
o f  lo udspeake rs is  a very d iff ic u l t  task.
Fi rst what yo u m ay ca l l  l oud, I may ca l l  
deafe n i ng.  Also t h e  room you are us i ng  
to l isten i n  may be f u l l  o f  soft sou n d
absorb ing  f u rn it u re wh ich  wi l l  a lso 
affect the  perceived loudn ess. 

The dyn a m i c  range of the  m us ic  
be ing  p layed is i m portant  too. The 
re lat ionsh i p  of  the  peaks to the  mean 
leve l is  i m portant. Wh i l e  the  mean 
powe r leve l w i l l  be that wh ich heats up  
the  d rive u n its a n d  wi l l  damage them i f  
they are u n d errated, t he  peaks w i l l  
determ i n e  the  s i z e  o f  the  a m pl i f ie r  as 
they s h o u l d  be wit h i n  its capab i l i t ies  
without  i t  g e n e rat ing d istort ion. Few 
peop le  apprec iate t hat i t  is sma l l a m ps 
ru n n i n g  i n to d i stort ion  that damage 
d rive u n i ts, tweete rs i n  part icu lar. A 
500watt a m p  may j ust toot le  a long 
wi th  1 0  watts o n  m ost prog ram m es but  
wi l l  be ab le to de l ive r h u n d reds of  
watts on peaks clean ly. Even a speaker 
rated at 75  watts can hand le  a clean 
300watt peak for a short s pace of  
t i m e. 

It is most i mportant to use an ampl if ier 
wit h i n  its capab i l i t i es with a g i ve n  pa i r  
of speakers rather than match n u mbers 
between a m p  a n d  speake rs. O u r  
reviews g ive m i n i m u m  a n d  maxi m u m  
ampl if ier power rat i ngs, the lower f ig u re 
takes the  spea ker' s  sens i t iv ity i n to 
acco u n t, the u pper l i m it i s  based on 
l i ste n i ng expe r ience and tests o n  
meas u rement  with t h e  speakers. 

Stereo 
The idea t hat stereo means bass out of 
the rig h t  speaker and treble out of the  
l eft i s  s u rpr is i n g l y  prevalent  some 
quarter  of  a century after stereo was 
com m erc ia l l y  l aunched. Stereophony 
refers to the  possi b i l i ty of  recreat i n g  a 
so l id  image of the recorded sou n d  f ie ld  

by  u s i n g  two loudspeakers. To  capt u re 
t h is sound  f ie ld  coherent ly req u i res 
the use of two m icrophones, rather  l i ke 
stereo pai r  photos requ i ri ng two lenses 
and two negat ives/ p ri nts. 

M ore h eavi ly  prod uced records use 
the  separat ion  poss i b i l i t i es of stereo 
by record i ng an i nstru ment  in m o n o  (1 
chan ne l) and t h e n  p lac i ng  i t  at any 
po i n t  between the speakers in t h e  
stereo image b y  man ipu lat i ng  the  levels 
i n  the two c h a n n e l s. This is  rea l ly m u l t i
track m o n o  and  even c lass ica l  m us ic  
producers use  spot l i ght m i ki n g  of  some 
i nstru ments to re i n force t h e i r  ' i mage' 
i n  a n  othe rwise s i m p l e  ste reo stage.  I n  
assess i n g  l o udspeake rs fo r  stereo 
performance we h ave chosen to use a 
good proport i o n  of s i m p l y  m i ked  
mater ia l .  

Oth e r  models worth c o n s i d eri n g  
Old favo u rites t hat are n o  longer  pro
d uced but  m ay sti l l  be i n  t h e  s h o ps 
i n c l u d e  desig ns l i ke Ce lest ion 's  5 5 1, 
the  Celef Mini Pro HE, the  M o n i tor  
Audio MA6 Imp and the RCL Reference. 

Ot her  worthy des ig n s  t h at a re st i l l  
ava i lab le  but  d i d n' t  receive f u l l  reviews 
inc lude the Audiomaster M LS1 (£ 1 29),  
described as probably the m ost neutra l  
baby loudspeaker. So u n d  q ua l ity is  
good and stereo performance part i
cu lar ly so, but  of cou rse sens i t iv ity, 
l oud ness and bass are l i m ited.  

The Castle R i c h m o n d  I I (£ 1 05)  was 
f i rm ly  reco m m e nded two issues ago 
and can be regarded as a sca led down 
vers ion  of the  Kenda l  I I  revi ewed i n  
t h i s  g u ide. Sou nd q u a l ity was rated as 
h av i n g  a br ig ht  ba lance a n d  she lf 
mount i ng  seems appropr iate to h e l p  
with t h i s. 

The M o rd a u nt S h o rt Pageant  2 
(£200) fe l l  beh i n d  as a pr ice l eader i n  
t h e  last issue b u t  is a w e l l  ba lanced 
des i g n  with n ow a touch of co l o u rat ion 
i n  com parison with  i ts  price com pet i tors 
t h o u g h  deta i l  ren d it i on  a n d  i mag i n g  
are exce l l ent .  

The Spendor SA1 (£200) is Spender's 
vers ion  of the baby mon i tor  idea and 
was rated 'good' in l iste n i ng tests with 
s l i gh t  reservat ions  over ba lance a n d  
co l o u rat ion .  The speaker was easy t o  
d rive but  had a l o w  sens i t iv i ty thoug h 
bot h power h a n d l i n g  and  bass exte n
s ion  we re u n usua l ly good. 

The Swa l low C M70 (£ 1 80) o n ly j u st 
m issed reco m m e n d at i o n  as p a n e l  
l istening tests were not cons isten t. I t  
g ave p ro m i s i n g  a u d i t i o n i n g  resu lts 
and rated above average despite m i d
ra n g e  e m p h as is  i n  t h e  freq u e n cy 
ba lance. The CM70 is capab le  of p ro
d u c i ng h i g h  sou n d  l evels but  because 
of  i ts  be low ave rag e sens i t iv ity th is  w i l l
req u i re t h e  u s e  o f  a la rg e  a m p l i f i er,  as 
a load i t  is  easy to d rive. 

M ore expe ns ive models  in the Wort h  
Cons ideri ng bracket are des ig ns  l i ke 
the Ya m a h a  N S590 (£300) a n d  t h e  . 

G a l e  G S401 A (£490) .  
Ot her  models exc l u ded from t h i s  

g u i d e  a re t h e  J R1 49 w h i c h  i s  n ow i n  a 
M k l l ve rs ion  a n d  the  J B L  L1 50 w h i c h  
is n ow des ig n ated the  1 50 a  and f i t ted 
with a new tweeter. 
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Complete hi-fi systems tend to cut comers 
on the speakers to keep the price down.\Vhy? 
Because it's impossible to tell what's inside a 
speaker by looking at the outside. And as complete 
systems are made by specialists in electronics-
not in acoustics-they naturally make any savings 
on the speakers. 

\Vhich means that perfectly adequate 
electronic equipment often ends up being played 
through thoroughly inadequate loudspea.Kers. 
Fortunately it alSo means you can improve your 
system out of all proportion simply by substituting 
the speakers. 

And the best speakers to replace them with 
are made by \Vharfedale. 

Because \Vharfedale don't cut comers. 
To make good speakers today is a difficult 

and expensive specialist business, depending as it 
does o!1 the �cre�ingly complex science of 
acoustic engmeenng. 

The resources it needs are numerous. As well 
as money this involves time, a very specialist expertise and the accumulated knowledge of a team 
of experts dedicated to excellence. 

\Vharfedale have just such a team of pioneering engineers who have constantly made 
major advances in acoustic techniques. 

One instance is Laser Holography-a system which builds three dimensional pictures of a 
speaker's behaviour in action ena5lirlg imperfections to be edEosed and corrected.

Even as others begin to learn the technique so \Vharf e e have already developed further 
refinements and new uses. 

\Vharf edale's sophisticated use of computer optimization in speaker design produces 
loudspeaker systems which give the best possible performance for a given outlay."Where existing
materials cannot cope with the demands of our advanced designs we develop entirely new ones 

to meet their exacting needs and performance specifications. 
An example of this is the mineral-filled homopolymer

exclusive to "Wharfedale and now used in many bass and mid
rang� drive units-infinitely superior to the paper cones 

still found in most speakers. 
Our leadership in acoustic engineering and our 

constant striving for improvement �ves us confidence that 
any \Vharfedale speakers will outpeif orm any other 
speakers in their price range-and often far above. 

And that means any speaker in the entire \Vharfedale 
collection-from the Laser 20 at around£50 per pair,
through the powerful E Series, right up to the supreme 
TSR 112's at over ten times that price. 

Let us share our confidence with you.Whether you 
are thinking of up-grading your existing system, building 
your first or going for 

a comrlete rack system, listen to your choice of electronics WHARFED� A LE on a parr ofWhaifedale speakers before you buy. v-\ 
Then you'll be pleased to have us in your comer. Britains most famous speakers 

Rank H i - Fi,  H ighfield Road, Idle, Bradford, Yorkshire. Tel :  0274 611131 
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British made and designed, the ARC models  are 
newcomers and possess some interesting design 
and operating features. Subscribing to the philo
sophy of high cabinet rigidity, this sealed box 
enclosure of some 28 litres is reinforced by two 
massive circumferential internal braces with 
double layer bitumen and fibre-board damping. A 
low diffraction foam grille is fitted to conceal the 
two drive units; the bass/midrange is handled by a 
rigid pulp cone 200mm driver with special modifi
cations including doping, while a 25 mm MB soft 
fabric dome tweeter completes the vertical lineup. 
The two a;e integrated by a reasonable quality five 
element plug-in crossover which is located on the 
outside rear of the cabinet This is done deliber
ately so the user has the option of ' active' 
operation, via separate power amplifiers and a 
special electronic active crossover. ( The British 
electronics firm N ytech have worked closely with 
ARC in this respect ) 

The design includes a tapered low frequency 
response to account for placement interactions, the 
recommended position being on stands backed 
against a wall. We found 0 .2m to be the optimum 
gap between speaker and wall. 

Initial tests on our first samples showed signs of 
an out-of-phase tweeter, and although we corrected 
this a second pair was requested for checking. 
These exhibited no such fault and were an 
improved version bearing a ' A/P' designation. 

Lab results 
These relate to the first sample, and the published 
curves should be viewed with caution as they are 
not very representative of current production. The 
phase cancellation was clearly apparent at the 
3 .5 Hz crossover point before we reversed the 
tweeter leads, but this anomaly aside the charac
teristic response above 200 Hz was quite even and 
well balanced with indications of good dispersion. 
The low frequency rolloff will be augmented by its 
recommended location close to a wall, improving 
the -6dB at 60Hz point to a little below 5 0 Hz. 

Fine third harmonic distortion results were 
obtained at 96dB, though second harmonic 
reached 3 . 3% around 2 kHz, possibly from a 
damped breakup mode in the midrange driver. 
Driven to I OOW on tone pulses little additional 
distortion was recorded at 500 Hz and 5 kHz, 
though some dynamic compression was noted 
( respectively -0. 3  and -0. S dB). Rated as ' good' 
on amplifier loading the 101 was a true 8 ohm 
design, with low reactive effects ( 30° max at 2 kHz) 
and at the same time showed a reasonable 
8 8 dB/W terminal sensitivity at I m. With a I SOW 
power ceiling, respectably high I 06 dBA sound 
levels are available in a typical room, while the 
pair match was very close ( even so far as the notch 
depth of the first incorrect samples was con
cerned! ) The gri lle introduced negligible change. 

Sound quality 
These results relate to the second and improved 
pair. Scoring ' average' on the live sound compari
sons the 101 was a trifle coloured with a slightly 
middy and wooden effect Detail was good how
ever, giving a lively result without excessive 
brightness. Bass power handling was also fine with 
60W average ( 200W peaks) accepted from 
electric bass guitar, producing an even and well 
differentiated output 

The results improved on stereo programme. The 
balance tended to be slightly thin and forw� rrl . hut 

with good smoothness and fine driver integration. 
Found to be a touch ' reedy' on organ, and also 
slightly aggressive, it was also agreeably trans
parent and direct; stereo imaging was undoubtedly 
good, with a fine depth and ambience where 
appropriate. The bass was notably dry, even and 
extended for a system in its class, and dynamics 
were also well reproduced 

S ummary 
Deserving a highly recommended tag, ARC have 
shown that specialised pulp cone technology can 
produce a reasonably efficient and compact 
speaker possessing a good subjective bass per
formance and fine stereo as well as a lively, 
transparent and relatively neutral sound. A parti
cular feature is the need for close to wall position
ing, which may well be a convenience for owners 
who do not wish to move speakers out for use or 
leave them well clear of walls, as is ideally required 
with most stand systems. Furthermore, the easy 
option for ' active' future upgrading should not be 
overlooked. 
Size ( H. W. D ) . 5 6 . 5 .  3 1 .  28 ( 2 2 .  1 2 .  1 1 ) cm( inches) 
Weight . . . .  1 2  ( 2 6 )  kg( lbs) 
Recommended amplifier power per channel 

( for 96dBA per pair at 2 metres minimum) . 1 5- 1 5 0 W  
Recommended placement. . 0. 3 m  from w a l l  on s h e l f  or stand 
F requency response within ±3d8 ( 2 m) . . .  J 50Hz-20kHz• ( 2 nd sample) 
Low frequency rolloff ( -6dB) at I m  . . 60* 
Voltage sensitiv ity ( ref 2 . 8 3  V. ie: I watt in  8 ohms) at I m  8 8 dB 
Approximate maximum sound level ( pair at 2 m ) . . . . .  I 06dBA 
Distortion ( 9 6 dB at  I m) good 
Distortion ( I OO W  peak) . . good 
Impedance characteristic ( ease of drive) . . . . . . .  gooC 
Forward response uniformity . . good ( 2 nd sample 
Typical price per pair . . . . . . . . .  £275 when reviewed, now £329 
*!:.ec teYt 

- I -

Top: Frequency response, I m  sinewa ve, plus 2 nd (solid) and 
3 rd (dashed) harmonic disrortion @ 96dB 
Middle: Impedance (modulus) 
Bollom: Frequency response, 2 m  'IJ-ocra ve a veraged (solid, 
axial; thick dashed, 30° horizon/a/; rhin dashed, 45° hone 
zonta/; dolled, 1 5 °  vertical). 
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Audiomaster Ltd . ,  33 Bridle Path , Watford , Herts . WD2 4BZ . Watford 33010.  

The MLS4 represents yet  another U K.  designed 
two-way stand mounted enclosure, employing a 
lowish efficiency plastic cone bass/mid unit. 
While its price is  modest, the designer does not 
appear to have compromised either perform
ance,  external finish, or constructional quality . 
Our s amples were finely veneered in American 
walnut with matching square-edged brown 
grille s .  

This 46 litre enclosure is  reflex loaded b y  a 
64mm tunnel port, and has b ituminous panel 
damping and an acoustic foam lining. Bass/ 
midrange is  handled by a l arge magnet, 
bextrene-coned driver from Audax, who also 
provide the 25mm soft fabric dome tweeter. A 
good quality 1 2-element crossover is employed, 
the whole design exhibiting attention to detail .  
Lab results 
Pair matching was good with a maximum 

deviation of ! dB in the 300-500Hz range , 
although both speakers showed a dip at 2 . 3 kHz.  
Sensitivity was faily low at  8 5 dB/watt , which is 
in part due to the useful low frequency extension 
to 3 7 Hz -6dB , and by the fact that the over most 
of the range the speaker proved pretty easy to 
drive . However the impedance graph does s how 
a dip to just under 5 ohms at around 9kHz, and 
so only qualifies for an ' average ' rating; from 
20Hz-2kHz the mean value was around 1 0  
ohms . 
Third harmonic distortion was rated as very 
good,  with a moderate 6% at the 96dB reference 
level , 46Hz, reducing to 0 . 8 %  I OOHz and 
holding at typically 0 . 3 %  over the remainder of 
the range , with the exception of a small region of 
0 . 5 %  around 300Hz.  Power handing was 
suprisingly good, and with care amplifiers of up 
to I 5 0w per channel could be used. Up to 40W 
programme of bass guitar was tolerated with 
mild port chuffing, reproduction remaining clean 
up to 20W, while up to I O l dB A  was pos sible 
from a pair at 2m in the l i stening room . 

At the measuring distance of I m , the s ine 
wave reference curve was generally well 
balanced and controlled, bar a 5dB trough 
centred on 2 . 6kHz . The treble res ponse was 
smooth but sl ightly rising. At 2m the Yi-octave 
averaged curves revealed that the trough was not 
a phase anomaly , while the uniformity of, and 
more particularly the consistency of the off- axis  
curves was exceptional .  The latter i l lustrated 
skil lful  crossover design.  and indic ated that the 
minor trough noted above was in fact due to an 
inherent drive unit characteristic .  Final ly .  the 
good curves in the vertical axis above and below 
further indicate that this model should be 
relatively uncritical of listener positioning. 

Sou nd quality 
When compared with simple live sounds the 
MLS4 scored consistently high , showing a well 
balanced character with only sl ight criticisms 
made of a tendency to show up program hiss a 
little,  coupled with some exaggeration of 
sibilants . The bass register was a trifle boomy 
but quite truthful and well extended. 

This good rating was maintained on the stereo 
program sequences ,  thus confirming the results 
of a previous panel test using earlier samples and 
conducted for Hi Fi News (June '79 issue . )  
Stereo imaging was rated a s  good i f  not 

exceptional; lateral pos1t1oning was fine,  but 
some depth loss was noted, giving a 'flattened' 
impress ion . 

In general the sound was considered to be 
detailed and neutral but there was also an 
unmistakeable ,  albeit moderate , emphasis in the 
upper treble range , lending a ' breathy ' effect on 
voices,  and suggestive of 'fizziness '  on violins 
and other similar sounds .  This factor was 
considered to be the major coloration effect, and 
its seriousness may well depend on the qualities 
of the ancillary equipment employed . 

Summary 
Overall the MLS4 has c learly achieved a 
creditable standard. With a minor reservation 
concerning the treble range , the model has 
showed usefu l  power handling, moderate 
coloration, good clarity and an neutral 
character. The bass register was extremely clean 
and well extended, while the engineering and 
finish were both very good, as was the dispersion
and forward uniformity . The MLS4 clearly 
deserves recommendation at its current price of 
c. £2 1 5 pctr pair inclus ive . 

- -

�, .·� Audiomaster MLS4 
( ,,.;.ed md 'WloWd) ��· 

Size . 
Weight.  
Recommended ampl i fier power per channel ( for 

Approx imate max imum sound level ( pair  at 2 metres ) 
TI1 i rd harmonic d istortion ( 96dB at l metre) v .  good 

Forward response un i formity . 
Typical price per pair i nc .  VAT 
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B&W Loudspeakers Ltd , Meadow Road, Worthing, West Sussex 
Tel (0903)  2056 1 1  

In terms of driver complement and physical size,
the DM12 could perhaps be regarded as a
successor to the DMS, but in terms of sophisti
cation and performance, it is closer to the long
lived DM4. A high power compact, it parallels the 
KEF RJOJ in several respects, notably in its use of 
resilient driver decoupling to reduce cabinet 
resonance .excitation, its electronic protection 
circuit which guards against abuse or amplifier 
faults, and also in the third order method for low 
frequency alignment, which is employed in both 
inodels, using a series capacitor element 

The bassimid driver uses a massive ceramic 
magnet mounted on a die-cast 1 85 mm frame and is 
fitted with a 1 50mm bextrene cone. The high 
quality 10-element crossover incorporates protec
tion against thermal overload and DC amplifier 
faults. The high frequency band above 3 kHz is 
covered by B&W' s own 126 fabric dome tweeter. 

It had a foam-lined grille offering good diffraction 
characteristics and the well finished 1 2  litre sealed 
box enclosure is constructed of l2mm chipboard 
with bituminous panel damping. 

· 

Lab results 
As expected the composite grille did smooth the 
response, particularly in the 5 kHz region; but it 
also attenuated it, for example, by 2dB at l 7 kHz. 
The pair match was excellent to 5 kHz, above 
which the output differed by l-2dB at several 
points; a worst case 4dB was recorded at 20kHz. 
Sensitivity was marginally higher than claimed at 
an average of 86dB. 

An elevated midrange region around 1 kHz was 
a feature of the response - a point not properly 
brought out by the low resolution factory curves 
which accompanied these samples. On a relative 
basis the presence band was mildly depressed 
before the treble energy output recovered to a mild 
prominence around I 3 kHz. On the lateral axis the 
dispersion was clearly good, and the 1 5 °  vertical 
response taken above axis showed that the speaker 
should in fact be at or sl ightly higher than ear level 
in order to produce the most uniform frequency 
response ( shelf or high stands location is 
suggested) .  

As claimed, the impedance was that of  a good 8 
ohm design, and while phase angles of up to 45°  
existed, these were at  harmless higher impedance 
points. Appropriate for the size and sensitivity, the 
-6 dB point rolloff point was noted at 60Hz. 
Driven to 96dB (a high level for its size) good 
distortion results were obtained, although inevi
tably with rising third harmonic towards the low 
frequencies; however, a figure of 3%, l OOHz for 
the latter was still good. The l OOW pulsed 
distortion test was passed with flying colours, 
exhibiting negligible extra compression or distor
tion ( less than 0. 1 dB). 

Sound quality 
When mounted fairly high on a stand (0.4m) the 
DM12 did not fare too well compared with live 
sounds. The reproduction was considered 'boxy' 
and ' thickened' , while a treble band unevenness 
was also noted with odd sibilants on speech. Some 
nasality was also present, and the mid prominence 
was obvious to the panel. However for its size the 
bass power handling was very good, with the 
speaker tolerating an average of 40W of electric 
guitar. While the upper bass sounds were clearly 

delineated, the low bass was deficient in power. 
On the stereo sessions the speaker sounded 

' large' for its size, though bass notes were still 
subdued. Coloration was moderate with some 
midrange bias and ' boxiness', plus a slightly 
'dulled' treble, this countered by a degree of extra 
zip in the higher ranges, which tended to bring out 
surface noises and clicks a little. The image quality 
was in fact quite good, with respectable depth, and 
the general sound quality was certainly well above 
average. 

S ummary 
The subjective performance of this model was 
uneven, mainly due, we feel, to the charted 
response trends. However, the results were good 
for the size of enclosure and in re lation to its price 
of just under £200. Construction and appearance 
were both very good, and the protection provides a 
further plus point, so a recommendation is clearly 
indicaterl 

Size ( H. W. D J  
Weight . 

. 3 5 . 5 .  22 .  27 ( 1 4 .  8 . 7 5 .  1 0 . 5 )  cm( inches) 
9.6 ( 2 1 )  kg( lbs) 

Recommended amplifier power per channel 
( for 96d8A per pair at 2 metres minimum) . 25- 1 50 W  

Recommended placement . . open shelf or stand 
Frequency response within ± 3 d B  ( 2 m ) . 90Hz-20kHz 
Low frequency rolloff ( -6dB)  al I m .  60Hz 
Voltage sensitivity ( ref 2 .83 V. ie: I watt in 8 ohms) . . . 86d8 
Approximate maximum sound leve l  ( pair at  2 m) .  . . . . . .  ! 02d8A 
Distoiilon (96dB al  1 m)  . good 
Distortion ( I OOW peak) . . very good 
Impedance characteristic ( ease of drive) . . . . . . . . . . . good 
Forward response uniformity . . . . . .  good 
Typical price per pair inc VAT. . . . . . . . . . . .  £ 1 90 

Top: Frequency response, 1 m sinewa ve, plus 2 nd (solid) and 
3rd (dashed) harmonic distortion @ 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2 m  l'J-octa ve a veraged (solid. 
axia�· thick dashed, 30° horizontal; thin dashed. 45° hori
zontal: dotted. 1 5 °  vertical). 
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THE CASTLE RANGE 
OF SPEAKER SYSTEMS

RICHMOND I I KENDAL I I  

CONWAY l l A HOWARD I I

The Castl e  Range of Speakers gives fatigue 
free l isten ing  over the full au d i o  range wh ilst 
covering the entire variety of m usical and speech 
selecti o n .  

B u il t  completel y i n  o u r  o w n  factory , Castl e 
speakers blend m odern technol ogy w i th the 
tradit ional val ues of beauty and c raft, and are 
available in a variety of gen uine  wood veneers. 

R I C H MO N D I I K E N DA L  I I CONWAY I I  A HOWA R D  I I
2 S P E A K E R S Y ST E M  2 S P E A K E R  S Y ST E M  3 S P E A K E R  S Y S T E M 4 S P E A K E R S Y S T E M  

2 W A Y  2 W A Y  

4 - 8  O H M S  4 - 8  O H M S  

8 - 3 0 WATTS 8 - 40 WATTS 

- - - - - -00 Post to :  

Castle Acoustics 
Limited 

S H O R T BA N K  R O A D ,  S K I PTO N 
N O RT H  Y O R K S H I R E,  E N G L A N D 
T E L E :  ( 0 7 5 6 )  5 33 3  
T E L E X  5 1 76 1 8 CAST L E  G .  

3 WAY 3 WAY 

4 - 8 0 H M S  4 - 8 0 H M S  

1 5 - 1 00 WATTS 1 5 - 1 50 WATTS 

- - - - - - - - - -

COUPON SE RVICE 
P l e ase p rov i d e  m e  w i th the  fu l l  fac ts o n  t he  s p e a k e r  sys te m s  i n  the  
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Castle Acoustics Ltd. , Shortbank Road, Skipton, North Yorkshire 
Tel (0756)  5 3 3 3  

The latest version of the Kendal incorporates a 
slightly improved high frequency unit, the original 
30mm plastic cone with a small centre dome and a 
somewhat peaky upper range being replaced by a 
more sophisticated unit, which approximates to an 
annular radiator with a centre phase correcting 
plug; the modest fabric cover from earlier designs 
has however been retained. The remaining driver is 
a robust 200mm cast frame unit with a rigid flared 
pulp cone, coated with a damping agent 

Possessing a very good finish, this 30 litre 
enclosure is rather traditional in its appearance, 
and is constructed mainly of 1 5  mm chipboard, 
with bracing and some rear damping. It is reflex 
loaded via a sensibly large 5 2 mm diameter tunnel 
port, and a good �uality, essentially four-element 
crossover at 3 . 5  kHz is used ( 1 2dB/ oct electrical) , 
whose function is complemented by designed 
acoustic rolloff in the drivers: ·A detachable foam 
grille helps to minimise cabinet diffraction effects. 

Lab results 
Having tested a number of Castle models, I was 
disappointed to find poorer than usual pair match
ing for these samples. A l -2dB imbalance was 
apparent from 600 Hz to 4 kHz, but I would suspect 
on past track record that this is not typical of 
production. The sensitivity was usefully high at 
89dB, and is in no way compromised by the easy to 
drive impedance characteristic. The -6dB LF 
rolloff was appropriate at 5 2 Hz, and is in fact quite 
extended in view of the sensitivity. 

The axial frequency response met tight ±2. 5 dB 
limits between 65 Hz and 20kHz, but contained a 
small elevated region at 600Hz, and a hint of 
restraint in the treble registers. The group of off
axis curves were very well integrated showing 
excellent crossover phase control; clearly this 
speaker should prove relatively uncritical of 
listener position. 

Swept distortion analysis at a 96dB sound level 
( I m) showed good results especially at low 
frequencies, although third harmonic did exceed 
I %  in the 1-3 kHz range. Peak power distortion 
was also good, though a significant 0 .6dB com
pression was recorded at 5 00Hz, the -0. 3 dB 
result at 5 kHz being rather better. Possessing a low 
maximum power rating, the sensitivity allowed a 
high 105 dBA maximum sound level from a pair at 
2m - very good at the price. 

Sound quality 
The Kendal scored ' very good' on the live sound 
comparisons, being aided by its good bass rendi
tion, which was quite even with fairly good 
extension and surprising acoustic power. Colora
tion was quite low with a neutral frequency balance 
and surprisingly explicit transients; one panelist 
commented that although imperfect, the Kendal 
nonetheless gave a very plausible imitation. 

A weaker performance was experienced on the 
stereo programme, with a noticeable loss of image 
focus which was probably due to the noted pair 
imbalance. (Previous Kendals gave good results on 
this test ) In addition, the depth impression was 
somewhat masked, which is attributed to residual 
coloration in the design, while the LF register did 
not sound quite as smooth as the responses 
suggested These problems aside, however, the 
general sound quality was promising, being well 
above average for its price and class. 

Summary 
On track record we can expect Kendals to be 

rather better balanced than our test samples, but 
even accepting the performance of the latter, a 
recommendation is still indicated. The combina
tion of modest size and high constructional quality 
together with good efficiency and bass, plus 
generally good sound reproduction combine to 
merit best buy status at around £ 1 60.  The high 
sound level capability may also be important to a 
purchaser. 

Size ( H. W. D) . 
Weight 

5 2 . 5 .  29. 28  ( 2 0 . 5 .  1 1 .5 .  1 1 ) cm( inches) 
. 10 ( 2 2 )  kg( lbs) 

Recommended ampl ifier power per channel 
( for 96d8A per pair at 2 metres minimum) . 1 0- I OO W  

Recommended placemcnl . open shelf  or stand 
Frequency response within ± 3 d B  ( 2 m ) .  60Hz-20kHz 
Low frequency rolloff ( -6dB)  at I m .  5 2 Hz 
Voltage sensitivity ( ref 2 . 8 3  V, ie: I watt in 8 ohms) at I m  . .  89dB 
Approximate maximum sound l eve l  ( pair a t  2m) .  . 1 05dBA 
Distonion ( 96 d 8  at  I m) . .  
Distortion ( I OOW peak). 
Impedance characteristic ( ease of drive) 
Forward response unifonnity . 
Typical price per pair inc V � T.

· -:�1 �11 

good 
acceptable 
very good 

. very good 
. £ 1 5 5 

Top: Frequency response, I m  sinewa ve, plus 2 n d (solid) and 'Z!!'ll!!l!ll!I 
Jrd (dashed) harmonic distortion (!v 96dB 
Middle: Impedance (modulus) 
Bollom: Frequency response, 2m 0-octa ve a veraged (solid, 
axial; thick dashed. 30° horizontal; th in dashed, 45° hori
zonta l; dolled, 1 5 °  vertical). 
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Castle Conway II 
Castle Acoustics Ltd. , Shortbank Road, Skipton, North Yorkshire 
Tel (07 5 6 )  5 3 3 3  

This rather bluff enclos ure measuring some 
6 3 cm( H) by 3 5 cm( W) and 3 7 cm( D) conceals a 
l arger than average internal volume of 5 2  l itres ,  
and th is .  taken together with C astl e ' s  good track 
record on low frequency design.  promised a 
worthwhi le  bass performance .  Our s amples 
were teak veneered on al l  surfaces  with a glossy 
l acquer finish .  the gri l l e  being of black Declon 
foam with some ribbing to l ighten the 
appearance.  

A three-way system with crossover points at 
7 5 0 1-Iz and 4kHz.  the dividing network is of 
good qual ity. compris ing 1 3  e lements .  The three 
drive units are C astl e ' s  own. namely a 2 1 0mm 
doped pulp cone bass on a diecast frame. reflex 
loaded by a 5 3 mm diameter tunnel port: a SOmm 
doped pulp paper-cone mid unit .  also with a die 
cast frame.  and fin al ly .  the C astle cone/dome 
m y l ar tweeter. nom i n al l y  30mm in  di ameter. 

"1'he cabinet is  rigidly constructed in high 
density board with beam bracing and a foam 
lining. A universal connector provides DIN and 
4mm socket connections . Curiously, the three 
protection fuses are located ins ide the 
enclosure on the crossover board beneath the 
bass driver; however, as the units were not 
damaged and the fuses remained unblown with 
up to 300W program per channel ,  this should 
not prove any sort of a problem. 

Lab results 
The match il lustrated by the review pair was very 
good and general ly to within 0 .5dB throughout. 
The sensitivity was fairly low at 8 6 . 5 dB/W, 
although the speaker was quite easy to drive, and 
is in fact marginal ly more efficient than the 
typical plastic-coned systems of the s ame 
dimensions.  The -6d8 LF point was well  
extended at 3 8 Hz .  

Rated a s  very good on third harmonic 
distortion. 3% was noted at .SOHz.  reducing to 
0 . 3 %  by l OOHz and holding typical ly to that 
level throughout, bar minor lapses to I % , 
l . 5 kHz and 0 . 5 %  in the treble .  The Conway 
also demonstrated fine power handl ing, coping 
wel l  with all  program particularly l ive e lectric 
bass guitar. S l ight port chuffing was noted at 
around 20W i nput, but the audible failure did 
not occur until beyond 60W, and on wide range 
program up to 2 5 0 W  per channel was graceful ly 
accommodated. The i mpedance dipped to just  
under 6ohms between 1 00 and I 50Hz implying 
an 'average · ampl ifier loading, although the 
Conway is  elsewhere easy to drive with the 
values at nominal ly 9ohm s .  

At I m  the reference trace i l l ustrated a fine 
+2, -3d8 characteristic from 4 5 Hz to 20kHz. 
being essential ly  even and well bal anced. Minor 
dips were present at I . 6kHz and 2.4 kHz,  plus a 
small  irregularity above I 5 kHz.  

The smooth frequency response was 
maintained at 2m. meeting fine + I . -2d8 l imits 
overal l .  The set of characteristic forward 
responses were excel lent. showing fine 
uniformity and integration on all measured axes .  
Thus the Comray i s  re l atively uncrit ical  of 
l i stener position and doe s not 'beam· in the 
forward p l ane.  
S o u n d  qual ity 
Living up to the promise indic ated by its lab 
performance.  the Co11 1ra r acqu itted itself well in 

the l ive sound comparisons.  While not entirely 
free of boxy effects - noted on male voice for 
example - the general qual ity was open and 
c lear, with fine, wel l  control led and powerful 
bass .  

With the more complex stereo programme the 
results  were even better, the speaker gaining a 
top class  rating for stereo imaging, with depth. 
prec is ion and ambience all  well conveyed. 

Driven to high leve l s  it  did not sound ' loud' in 
the fatiguing sense.  and performed well  on solo 
piano and heavy rock program alike.  Mild 
critic isms centred around a s l i ghtly ' fizzy'  H F  
register, p l u s  a trace o f  m i d  ' w ir iness '  and 
hardness ;  overall the panel i s ts were favourably 
impressed.  
Summary 
Once again C astle have come up with a very 
strong competitor, and l ike its smal ler  brother 
the Richmond, the Con way  has done wel l  in our 
e xhaustive tests .  Relativefy easy to drive and of 
normal  sens itivity. it proved quite uncoloured 
and showed good dynamic range and stereo, plus 
fine detai l  rendition. with a c lean extended bass 
and low distortion. Dispersion was excel lent, 
and at just over £250 the Con way can be 
strongly recommended as fine value. 

A new version of the Con way, designated IIA, 
has recently been added to the range. Featuring an 
integral stand and styling changes, it is claimed to 
be acoustically identical and is a little more 
expensive. Both new and current models feature a 
revised and improved tweeter, and may be con
fidently recommended. 

Castle 

Recommended ampl i fier power per channel  ( for 
96dBA per pair at 2 metres m i n i m u m )  
Recomme nded p lacement 
Frequency response with in  ± Jd B  ( 2 m )  
Low frequency rolloff ( � 6 d 8 )  a t  ( I m ) 
Voltage sensit iv ity ( ref 2 . 8 J V .  ie: I watt in 8 ohms ) 
Approx imate max imum sound level (pa i r  at 2 metres ) .  
Th ird h armonic d istortion ( 96dB a t  I metre ) v. good 
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Ditton Works, Foxhall Road, Ipswich, Suffolk IP3 8 J P  
T e l  (047 3 )  7 3 1 3 1  

One of the brand new cost- conscious range of 
speakers from Celestion, the 130 is a two-way 
system using a 20 litre sealed box enclosure, a 
200mm bass/ midrange unit and a 25 mm soft 
fabric dome tweeter. The latter is a new design 
made by Celestion themselves, and offers good 
sensitivity as well  as an improvement in sound 
quality over earlier types. A doped pulp cone with 
a high loss pvc surround is used for the 200 mm 
driver. The five-element high power crossover is 
electrically second order at low frequencies, and 
third order for the treble range filtering. 

The dark walnut vinyl clad enclosure is  made 
from chipboard with a polyester fibre volume 
filling. The grille baffie is not chamfered internally. 

Lab results 
The 130 exhibited very good pair matching with a 

lab sens1t1v1ty of 8 8 dB/W -- an above average 
figure which is not unduly compromised by the 
impedance minimum of 5 . 3 ohms at 6 . 5 kHz. An 
' average' amplifier loading was indicated by the 
results, and a fairly high 5 5 °  phase angle was 
measured at 2 . 2 kHz, albeit at a safe 1 1  ohms. 
Removal of the grille was found to change the 
response significantly in the 2--6 kHz range, en
tirely eradicating the dip at 5 . 5  kHz, and some 
li steners could very well prefer to use this model 
with the grille discarded. 

The axial frequency response was quite tidy for 
an inexpensive model, and except for the grille 
' notch' it met ±3 dB limits from 80 Hz to 1 8  kHz on 
critical sine wave excitation. Yi-octave analysis 
smoothed things out somewhat and helped to 
clarify the major response trends -- a slightly 
depressed treble plus an even more depressed 
presence range between 1 . 5 and 6 .0kHz. The group 
of off-axis responses were however well con
trolled, denoting a good system design as well as 
good stereo potential. 

A fine distortion performance was produced at 
96dB 1 m. which is a highish sound level for this  
s ize of box. Some third harmonic distortion was 
evident at I kHz ( about 1 . 5 %  ), but the low 
frequency range was particularly good, indicating 
a well-optimised motor design. A 0.4dB com
pression was measured at l OO W, 5 00 Hz, but the 
5 kHz short tone burst was we II handled, with less 
than 0. 1 dB loss.  Classified as suitable for ampli
fiers of up to 7 5 watts per channel, the 130 was 
capable of quite decent sound levels, recording up 
to 1 02dBA for a pair under normal conditions. 

Sound quality 
The rather unexciting word ' average' described the 
1 30 performance on all l i stening tests, but as price
vs-performance is an important consideration, this 
is in fact a very good result as the speaker costs 
around a third of the group average. 

On live tests colorations were audible. with 
speech considered fairly ' boxy' and ' sibilant' , the 
latter despite a general and slight dul lness in the 
frequency balance. The midrange was thickened 
and prominent Some audible bass di stortion was 
apparent on the bass guitar input above an average 
of 4- watts, but the 130 went on to cope with 40 W 
before gross overload occurred. Inevitably funda
mental bass notes were weak. 

On the stereo programme the speaker sounded 
a trifle ' loud' . again demonstrating a mid domin-

ance and a lack of openness and transparency, 
but still better than many other models in this 
report. 

S ummary 
The performance and engineering represent good 
value for money, and the system was fairly easy to 
drive. It offered above average efficiency and 
sounded pleasant enough, so at a modest £ 1 1 0 a 
pair the 130 qualifies for inclusion in the ' best buy' 
category. 

Size ( H. W. D J .  
Weight . 

48 . 5 .  2 5 .  24 ( 1 9 .  1 0 .  9 . 5 ) cm( inches) 

Recommended amplifier power per channel 
( for 96dBA per pair at 2 metres minimum) 

Recommended placement . 
Frequency response within ± 3 d8 ( 2 m) . 
Low frequency rolloff ( -6dB)  at 1 m .  

. 7 . 7  ( 1 7 )  kg( lbs)  

1 5-7 5 W  

Voltage sensitivity ( ref 2 . 8 3 V. ie: I watt i n  8 ohms) at I m. 
Approximate maximum sound level ( pair at 2m) . 
Distortion ( 96d8 at I m) . . good 
Distortion ( I OOW peak) . good 
Impedance characteristic ( ease of drive) average 
Forward response unifonnity . good 

Celestion 

Top: Frequency response, I m  sinewa ve. plus 2 nd (solid) and 
Jrd (dashed) harmonic distortion (iv 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2 m Yi-octa ve a veraged (solid, 
axial; thick dashed, 30' horizontal; th in dashed, 45' hon" 
zontal; dotted, 1 5 '  vertical). 
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Ditton Works, Foxhall Road, Ipswich, Suffolk IP3 8 J P  
Tel (047 3 )  7 3 1 3 1  

The 200 is  another new C e l e stion model and 
appears to belong to that increasingly popular type 
whereby two 200mm units are used in tandem to 
provide good power handling, but where only the 
upper driver of the pair is allowed to continue into 
the midrange to meet the ubiquitous 25 mm soft 
dome tweeter. Other examples of thi s  genre are 
now available from KEF. AR and B&W. for 
example. However, the technical  data for the 200 
describes an interesting though puzzling variation 
on this theme, in that both 200mm drivers work in 
parallel through the midrange while one acts as an 
ABR at low frequencies.  This is  done in order to 
maintain an 8 ohm system impedance using two 8 
ohm nominal drivers, and is achieved by a good 
quality six- e l ement crossover. 

The wood veneered chipboard cabinet has an 
intern al sealed volume of 3 7 litres. and is un
damped. A volume fil l ing of polyester wadding is 

included and the plain grille baffie is not rebated 
( see response comments). 

Lab results 
The pair matching was fairly good, and generally 
to within ±I dB, but removal of the grille provided 
some improvement, notably in the depth of the 
notches at 2 . 5  and 5 kHz. Lab sensitivity measured 
8 8 . 5 d8/W which is somewhat higher than speci
fied; with our estimate of I 5 0 W  peak programme 
power handling, this offers a generous sound level 
maximum of I 0 4 dBA in a typical environment. 
The low frequency cut off was 5 8 Hz - very similar 
to the 130 - although the power handling capacity 
was higher. At an undisputed 8 ohms, the im
pedance characteri stic confirmed that the 2 00 
presents a good amplifier load. 

The sine wave response at I m  was promisingly 
flat in the fundamental area of 70 to 5 00 Hz, but 
deteriorated thereafter with an irregular upper mid 
and presence range, showing peak- to- trough dif
ferences of the magnitude of 8 d8. Above 6 kHz 
however the treble range was quite even.  At 2 m  
a n d  using Yi-octave averaging the anomalies were 
plain to see. persisting at 1 5 ° above axis and 
exhibiting good corre lation with the axial re
sponses. Latera l ly  off-axis  the loss in output at 30°  
was greater than usual  in the midband but showed 
a more uniform trend, and thi s was confirmed by 
tri al l i stening with the spe akers deliberately over
angled inwards. 

Swept distortion res ults at 96 dBA were fine, 
and this standard was maintained with the I OOW 
pulsed input. with a low 0 . 2 d 8  compression at 
5 00 Hz and less than 0 . 1 dB at 5 kHz. 

Sound qual ity 
On live sound c omparisons the speaker confused 
the panel, as its uneven character suited some 
sounds very well at the expense of others. Some 
' hollowness' and ' box' type colorations were 
evident, while the presence range l acked integra
tion and · attack' . Nevertheless  it gave a fair 
impression. and the overall  scores were quite good. 
Bass reproduction was fairly clear with up to SOW 
average handled without great distress .  

Further confusion was encountered on the 
stereo sess ions. where thi s des ign pleased some 
panelists rather more than others. Despite its 
audible unevenness. the subj ective cl arity was 
good. with fair im aging. and a generally acceptable 
performance for the price. 

S ummary 
While clearly exhibiting some weaknesses, the 
200 i s  a model worthy of audition. The sound i s  a 
little better than the arbitrary adjectives in the table 
might suggest, and technical quibbles apart, the 
line of rating it achieved justifies the price and 
merits a recommendation. 

Size I H.  W. DJ 
Weight .  

60. 3 3 .  26.5 ( 2 3 . 5 .  1 3 . 1 0 . 5 )  cm( inchesl

Recommended ampl ifier power per channel  
( for 96dBA per pair at 2 metres minimum) 

Recommended placement . 
Frequency response within ± 3 d B  { 2 m ) .  
Low frequency rollolf ( -6dB)  a t  I m . 

1 2 . 7  ( 2 8 )  kg( lbs) 

Voltage sensitivity ( ref2 . 8 3  V. ie: 1 watt in 8 ohms) at I m  . 
Approximate maximum sound level  ( pair at 2 m ) . 
Distortion ( 96dB at I m) .  . . .  very good 
Distortion ( I OOW peak) . . . . .  very good 
I mpedance characteristic ( ease of drive ) .  . . .  good 

Top: Frequency response, I m  sinewa ve. plus 2 nd (solid) and�� 

Jrd (dashed) harmonic distortion @ 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2 m !Ii- octa ve a veraged (solid. 
axia l; thick dashed, 30° horizontal; th in dashed. 45° hori
zontal; dotted. 15°  vertical). 
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From CELESTION 

TWO NEW DITTONS

Two more ·best buys' 
both under !100 per pair

. . . .  at your dealer now! 
Im! Celestionm speakers 

R o la C e l esti o n  Ltd . ,
D itto n Works,  
Foxh a l l  R oa d ,  

I pswi c h ,  S u ffo l k .  I P3 8J P 
Tel e p h o n e  0473 731 3 1  



II 
Swisstone Electronics Ltd. , 4-1 4 Barmeston Road, London SE6 3BN 
Tel 0 1 -697 85 1 1  

Although designs bearing the same name and
appearance were included in the previous issues,
this is in fact an entirely new model, with a revised
200mm polypropylene copolymer cone and a
grille-protected Audax 25mm dome tweeter 
The crossover quality and general firiish was

beyond reproach as with the PMJ JO. The '2 1 0  
enclosure looks larger than other models of
comparable volume (47 litres) due to its greater
width but reduced depth, the cabinet walls being
bituminous-damped and the whole interior foam
lined A 65 mm diameter tunnel port reflex loads
the system, the original 200mm unit on a die-cast
frame now replaced by one of superior finish and
accuracy. An optimal vertical- in- line format is
employed for the two drivers and the complex
crossover contains 1 6 elements. 

Lab results 
As found with the PMJ JO, pair matching for the
'2 JO was quite remarkable, being of the order of
±0.25dB over the range. Sensitivity at 85 . 5 dB/W
was about average, and the low frequency rolloff
was quite well extended at 43 Hz. 
While the third harmonic distortion levels were

fine in the treble, parts of the midrange showed
higher values than usual, for example, I%, I kHz
and 0.5%, 700Hz; however, the low frequency
values were normal measuring 0.8%, JOO Hz and
3%, 50Hz. Low frequency power handling was
undoubtedly good, the system tolerating up to
I OOW of bass guitar as well as comfortably
handling up to 250W of wideband program, with a
good I03dBA maximum level. The impedance
curve gave some cause for concern however, due to
a dip to about 5 . 5 ohms in the upper treble region,
but little programme power will be present here.
Below 2 kHz the average impedance was about 1 5
ohms and should present no difficulty. 
The frequency response was most impressive on

axis at I metre, with a ' seamless' crossover region
and meeting ±2dB amplitude limits from 50Hz to
I 8kHz. However despite such accuracy the 300-
800Hz range showed a plateau lift of I-2dB which
may be significant At 2m some integration of the
forward response had occurred throwing the mild
midrange plateau into relief. In terms of the
forward response group this was somewhat empha
sised by a degree of energy recession in the
presence range from 2-4kHz. The poorest off
axis response was that taken I 0° below axis,
which indicates that the optimum listener position
is on or slightly above the main mid/high frequency
driver axis. Nonetheless, despite these criticisms,
the characteristic forward responses were un
deniably good. 

Sound quality 
The score in the live sound comparisons was good,
showing a real advantage over its half- size and
-price brother, the PMJ JO II. The listening panel
described several significant colorations, including
'boxy' , 'nasal' and ' slightly muffied' effects, and
the bass register was not felt to be particularly
natural or detailed. notably in respect of the
harmonics lying above the fundamental bass notes.
During the stereo panel tests, the results con

flicted slightly, with the standard deviation in the
scores being higher than usual. Overall it achieved
a ' good' rating- slightly above that for the PMJ 10.  

Stereo imaging was above average with quite · 

good lateral stability and fair depth. The bass gave
an impression of being under-damped and
'wooden' , and moderate nasality and boxiness was
also apparent in the midrange. Similarly the clarity
of the system seemed dulled, and accordingly it
was marked lower than average for this parameter.

S ummary 
Criticised in Mk I form, this latest version
represents a real improvement in subjective per
formance, together with a better impedance
characteristic, and now qualifies as a recom
mended model. 

Size 
Weight 
Recommended amplifier power per channel ( for 
96dBA per pair at 2 metres minimum) . .  
Recommended placement . 
Frequency response within ± 3 d B  (2m)  
Low frequency rolloff ( -6dB)  at ( I m) 
Voltage sensitivity ( ref 2 . 8 3 V. ie: I watt in 8 ohms) . 
Approximate maximum sound level ( pair at 2 metres) . 

25-200W 

. 43 Hz 
8 5 . S dB/W at I m  

1 03dBA 
Third harmonic distortion (96d8 at I metre) . good 

SO Hz-3%. J OO H z-0.9%. 700 Hz-0.5%. l kHz- 1 %. 

Forward response uniformity. 
Typical price per pair inc VAT . 

then typically 0 .3% in the treble range 
. good 
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- -� arbeth HL l Ill� beth Acoustics,  2 a  Nova Road, West Croydon, S urrey C RO 2 T L  
T e l  0 1 -6 8 1 7 6 7 6  

- -,,., I quality crossover dividing the input at approxi-

Since its introduction the HLJ has  been subject to 
small detailed improvements culminating in the 
latest Mk I I I  version reviewed here. We experi
enced some qual ity control and consistency prob
lems with e arlier  models, but happily these now 
seem to be behind the company, with current 
review s amples showing good m atching and agree
ment with the designer' s  target specification. In 
particular, recent improvements have concerned 
the need for greater low frequency power handli ng. 

A 50 l itre enclosure reflex tuned by a l arge 
6 2 mm diameter tunnel port, the cabinet is of thin 
wall high quality veneered plywood, with b itu
minous panel damping and extensive seam b atten
ing. Front and back panels are wel l  screwed down 
and a sculptured foam gril le improves  the cabinet 
diffraction. An exclusive · polypropylene 200 mm 
covers the bass/ m idrange, and a 2 5 mm Audax soft 
dome tweeter the high frequencies,  with a good 

mately 2 kHz. Provision has been made for 
sensible matching of mid and HF using an auto 
transformer to aid consiste nt frequency balance. 

Lab results 
A useful above average sensitivity of 8 7  .5 dB was 
recorded, which is on target and not compromised 
by the impedance, which was j udged to be a good 
amplifier load. Typically of the order of 8 ohms, a 
6 . 6  minimum was recorded, and while some high 
phase angles were apparent ( for e xample 70° at 
2 kHz) the impedance was substantial enough at 
these points to avoid censure. The -6dB rol loff 
point was noted at 46 Hz, and with a I OO W  per 
channel amplifier limit, a good maximum sound level 
of 1 02 dBA should be possible in  a typical room. 

The axial response at 1 m was fairly uniform and 
ignoring the 5 kHz notch, met ± 3 dB limits, 5 5  Hz-
1 8 kHz. Third harmonic distortion levels were also 
ver1 well controlled at 9 6 dB, typically measuring 
0 . 5 %  or better above l 50 Hz. The less annoying 
second harmonic conte nt peaked at 8 %  around 
1 00 Hz, and this might be audible on sustained 
bass notes. The system fared less well on a diet of 
I OOW pulses de spite the low 2 Hz repetition rate. 
Although perfect at 5 00Hz,  a +0. 3 dB expansion 
occurred at 5 kHz generating 5% of second and 
1 . 8 %  of third harmonic distortion. C rossover 
saturation is the probable cause at this equivalent 
I OOW programme level. 

E xamining the forward Yi- octave responses at 
2 m, distinct trends were apparent The bass region 
was mildly humped around I OO Hz, above which 
the output rose gently to 700 H z  before a trough 
2 dB deep appeared to 2 kHz, the l atter an intended 
design feature. The treble range was more or less 
level and matched to the midrange, while the off
axis curves can be seen to be very uniform, 
indicating excellent forward dispersion. 

Sound quality 
Designed as a monitor, the HLJ gave a very good 
performance when compared with live sounds. In 
general terms it was clear and low in  coloration, 
and sustained a modest 20W average ( I OO W  
peak) o f  bass guitar, providing a fairly even and 
deep bass register. 

On the stereo sessions it was. not quite as highly 
favoured, though it sti l l  did well. Vocal lines were 
clear if sl ightly ' chesty' and exhibited some 
sibilance, with an apparent emphasis in  the treble 

occasionally lending a s lightly ' metallic' effect. 
The bass was also j udged a trifle ' soft' . Stereo 
imaging was quite good with promising depth 
ambience,  but sometimes the treble  region 
sounded displaced from the midrange - a function 
of the system' s frequency balance perhaps? 

S ummary 
The standards of clarity and workmanship together 
with the low levels of coloration set this speaker 
apart from the common crowd, and it continues to 
maintain its position i n  the recommended l istings. 
Possess ing a fine overall sound quality, it offered 
an easy to drive impedance and above average 
sensitivity. 

Size . 
Weight 

Recomme nded ampl ifier  power per channel ( for 
96dBA per pair  at  2 metres m i n i m u m )  
Recommended placement 
Frequency response with in ± Jd B  ( 2m )  
Low frequency rol loff ( --6dBJ  a t  ( I m ) .  
Voltage sens i t iv i ty  ( ref  2 . 8 3 V .  i c ;  I watt i n  8 ohms)  
Approxi mate max imum sound l eve l  ( pa i r  at 2 metres ) .

1 5 - I OO W  

Th i rd harmonic d istortion ( 96dB at I metre) v .  good 
6 5 H z-29f). I OOHz- 1 % ,  200Hz---0 .2%,  

Impedance characterist ic (case of  drive ) 
Forward response un i form i ty .  

500Hz---0 . 3 Y N1 .  typical ly 0 . 3 %  

good 

Typical price per pair 
v .  good 

. £300 when reviewed, now £343 
*Check text 
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�� � Heybrook HB2 ZMecom Acoustics, Knighton Hill, Wembury, Plymouth, Devon 
Tel (0752 ) 8 6 3 1 88 

. 

British made and designed using French Audax 
units, the compact HB2 speaker is  intended to be 
unobtrusive when mounted on light stands about 
0 .5  m away from the back wall of a listening room. 
This is a design showing great attention to detail; 
for example, the reflex port - a tube I 05 mm long 
by 2 8 mm diameter - would be expected to suffer 
from audible distortion due to its small size, but by 
locating it on the cabinet rear and damping the exit 
with a soft foam ring, · this is in fact kept to a 
minimum. The 1 2  litre braced chipboard cabinet is 

. heavily damped by bituminous pads as well as a 
thick foam lining. The 25 mm soft dome and 
l 60mm bextrene cone drivers are mounted verti
cally in line behind the acoustically transparent 
low diffraction grille. 

The good quality and complex crossover com
prises some 1 3  elements including resistors, and is 
described as including phase compensation for the 

drivers to provide a smooth amplifier load. 

Lab results 
Very good pair matching was exhibited with the 
discrepancies barely greater than the linewidth on 
a B& K chart. The lab sensitivity was rather low at 
84dB/W suggesting a minimum of 30W/channel; 
with a 1 OOW ceiling, a modest maximum sound 
level of 96dBA is possible in a typical room. The 
low frequency rolloff was nominally at 60 Hz, 
-6 dB, but some extension to 40Hz was apparent 
on the axial sinewave curve and this would be 
present in normal room conditions. Limits of 
±4dB were required to contain the sinewave 
response which was otherwise reasonably uniform. 

Subjected to Yi-octave analysis the response 
may be seen to elevate by 2dB or so above 5 00 Hz; 
if referred to the lower level, the bass extension is 
good for the box size. Around the 3 kHz crossover 
point the same unevenness was present, and the 
tendency to a loss in output here was exaggerated 
on the ' 1 5 °  above' vertical response. This speaker 
should be more or less at ear level for the best 
results. On the lateral axis the responses were 
good, and furthermore showed that the most neutral 
subjective balance will be obtained with the 
speakers over- angled inwards. 

96dB was quite a high level for this box size, and 
yet the crucial third harmonic distortion was 
reasonably low until below 90Hz. Second 
harmonic values were also acceptable at 2 . 5 % ,  
400 Hz and around 2%, 5-I OkHz. However the 
I OOW pulsed input caused some problems, for 
while the 0 . 2dB compression was slight at 5 00 Hz, 
4% of second harmonic distortion was also 
recorded; fortunately at 5 kHz the behaviour was 
near perfect. With an average value of l 0 ohms, 
the HB2 was considered a good amplifier load, 
despite the rapidly falling impedance above 1 Ok Hz 
( tapering to below 4 ohms, 30 kHz). 

Sound quality 
Rated consistently at ' good' throughout the listen
ing tests, the HB2 clearly did well for its price. The 
bass was plausible if lacking in power on the live 
comparisons; 60-80W of peak bass guitar could 
occasionally ' crack' it. The light and open balance 
suited live percussion sounds, and coloration was 
low. 

On commercial programme stereo imaging was 
good, with a fine representation of space and 
depth. Again the bass was more than satisfactory if 

the speaker was not driven too hard, and the 
balance tended to openness with light sibilance, 
but in a smooth and acceptable manner. 

S ummary 
Although possessing a restricted maximum level 
and power handling, the HB2 was a refined low 
coloration performer of compact dimensions. It 
gave a good overall sound quality as well as a 
consistent character throughout the frequency 
range, and is undoubtedly worthy of recommenda
tion. This was Heybook' s first venture into the 
commercial world, and it represents a welcome 
addition to the market. 

9) cm( inches)
Weight . .  8 ( 1 8 ) kg( lbs )  
Recommended ampl ifier power per channel 

( for 96dBA per pair at 2 metres minimum) . 3 0- 1  OOW 
Recommended placement . open shelf or stand 
Frequency response within ± 3 d8 ( 2 m) . . 6 5 Hz-20kHz 

Low frequency rolioff ( -6dB)  at I m . . . . .  60Hz 
Voltage sensitivity ( ref 2 . 8 3 V. ie· I wan in 8 ohms) at  I m. . . 84d8 
Approximate maximum sound level ( pair at 2 m ) . . . . .  96dBA 
Distortion ( 9 6 dB at I m) . good 
Distortion ( I OOW peak). acceptable 
I mpedance characteristic ( ease of drive) . . . . . . . . . . good 
Forward response uniformity . . good 
Typical price per pair inc VAT. . . . . . . £ 1 70 
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85 Hz, although in practice shelf mounting would
improve this to around 60 Hz. The 10 ohm nominal
impedance classes it as a good amplifier load and it
proved easy to drive; the phase angle of impedance

A true mmiature speaker of just 5 litres internal
volume, the new Metro designed by Jim Rogers is
a stylish and beautifully presented example of its
kind. Coming with a brown grille and matt Nextel 
cabinet finish in a matching colour, the inert sealed
enclosure is made of a new resin fibre which
possesses good resonance properties; bituminous
damping and foam volume filling is also used The
internal construction is reminiscent of the LS3/Sa 
in appearance. It uses a fine six-element crossover
( including two resistors) . The l OOmm bass/mid
unit has a rigid pulp cone with a foam roll surround
and the 25mm soft dome tweeter is sufficiently
recessed to afford some time delay compensation.
Overall it is remarkably well made for the price.

Lab results 
With a predictably low sensitivity of 83 .5dB/W
the -6dB low frequency point was placed at a high

averaged 35° ,' with a worst case recorded at 2kHz
(fortunately at a harmless 1 2 ohms). 
Pair matching was very good and generally

to within ±0.5 dB. With such a small speaker the
swept sinewave distortion measurement was
made at 90dB rather than the usual 96dB, and
this should be borne in mind if comparing the
good results for the Metro with those for other
models. At this drive level third harmonic distor
tion was clearly well controlled and second was
virtually inaudible throughout. The soundness of
the crossover design is illustrated by the l OOW
peak distortion results, where just 0.2dB of com
pression was noted at 500Hz, and none at 5 kHz.
With a suggested ceiling of 75W per channel, a
modest 97 dBA maximum level for a pair should be
available in most rooms. This would be slightly
improved by shelf rather than open stand mounting
and in fact represents two or three dB more than is
available from the slightly larger LS3/SA. 

On axis at 1 m the response, while generally
smooth and balanced, showed signs of slight
lumpiness on occasion, while the low frequency
1 00-500Hz range was a little subdued - again
more suited to shelf mounting. Averaged over Yi
octave bands the picture changed little. Provided
that the crossover has been well designed, such a
small speaker should produce excellent dispersion;
this was indeed the case with the Metro, whose
output varied very little over the 60° x 30° forward
solid angle. 

Sound quality 
Considering its size the Metro did well, attaining
' average' scores, which is creditable as it costs only
about one-third of the group average price. Posses
sing a slightly ' light' and mid-biased balance, a
little more presence range energy could have been
advantageous, as the reproduction was slightly
'boxy' and 'tubby', albeit less coloured than most
The speaker could only sustain 5 W of electric bass 
guitar before overload, though in practice it 
withstood acceptable levels of bass input where 
full range programme was concerned. 
The stereo imaging was quite good with accurate 

positional focus and space. From the characteristic 
' small' sound and noticeably restricted bass exten
sion, it was clear to the panel that they were 

listening to a 'miniature' , but it nonetheless did
quite well overall. 

S ummary 
Irrespective of its size the Metro has done pretty
well at the price, and is a well made and finely
finlsned model, possessing moderate levels of
coloration and a natural frequency balance.
However its small dimensions do impose signifi
cant limitations in terms of sensitivity, power
handling, bass response and maximum attainable
level, and these preclude 'best buy' status. Con
versely because of its size it represents a remarkable
achievement, and can be warmly recommended.

Size ( H, W. D) . 
Weight . 

. 28, 1 6 .  1 9  ( I I ,  6 . 3 ,  7 . 5 )  cm(inches) 
. 4.5 ( 1 0) kg( lbs) 

Recommended amplifier power per channel 
( for 96dBA per pair at 2 metres minimum) . . 30-7 5 W  

Recommended placement . . open shelf or stand 
Frequency response within ± 3 dB (2m) .  . . . .  1 20Hz-20kHz 
Low frequency rolloff ( -6dB) at I m .  . . . . . . . . . . . . . . . . .  8 5 Hz 
Voltage sensitivity ( ref2 .83  V, ie: I watt in8  ohms) at I m  . . . . . . .  8 3 . 5 dB 
Approximate maximum sound level (pair at 2m) . . . . . . . . .  97 .OdBA 
Distortion (96dB at I m) . 
Distortion ( I OOW peak) . 
Impedance characteristic (ease of drive) . . . . . . . . . • .
Forward response unifonnity . . . . . . . . . . . . . . . . .  . 
Typical price per pair inc VAT . .  

. good 
. very good 

. . very good 
very good 

£ 1 1 0  
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The origin al Celeste was a sl im bookcase model 
which by today's  standards contained the 
unlikely combination of a BJ 39 1 3  x 9 inch 
wedge diaphragm woofer, and a vers ion of 
KEF's  still  current 5 2mm h igh frequency unit. 
Now i n  Mark III form, the new speaker bears no 
resemblance to the old, and comprises a 
vertically oriented enclosure wrapped in black 
fabric, with a small matt finish plinth which 
contains the crossover and a special socket for 
accepting the pillar stand directly. While rather 
sombre, the whole has a tidy appearance and is 
well finished, the s tand fitting firmly into the 
special base. Internally the system comprises 
the grille-protected version of the Audax 25mm 
soft dome tweeter selected for its efficiency, 
while KEF's own new 200mm doped pulp cone 
unit covers the bass/midrange, working in a 
sealed box volume of about 20 liters. With a 

five-element crossover of good quality, the 
enclosure contained some acoustic absorption 
material, but no panel damping. 

Lab results 
In general the Celeste offered an excel lent pair 
match to 4kHz, above which there were I dB 
differences of a minor nature. The voltage 
sensitivity was about average , although usefully 
above that offered by comparable bextrene 
types, and in no way compromised by the 
impedance; never falling below 7 Ohms, this was 
typically 1 2  ohms, and thus represented a good 
ampl ifier load. The -6dB bass rolloff was 
measured at 5 5 Hz .  Rated as very good on third 
harmonic distortion - p articularly so for a small 
box - the results were typically in the 0 . 2-0 . 3 %  
region, with fine values o f  I % , 1 OOHz and 3 % ,  
6 5  H z .  Power handling w a s  considerable,  and u p  
to a 1 OOdBA sound level could be generated, the 
system accepting comfortably 250W /channel 
on rock program and some 3 5 W  on solo bass 
guitar. 

Measured on axis at 1 m, the response met 
+!-3dB limits from 6 5 Hz-20kHz, though it was 
not without some mild mid prominence from 
2 5 0-5 5 0 Hz, coupled with a presence loss and a 
rather lumpy treble. Moving out to 2m, the curve 
showed better integration, though the treble 
range remained uneven with a prominent l 2-
l 6 kHz region. The poorest off-axis response 
was that taken 1 0° below axis, reflecting a 
l istener pos ition that is unlikely to be adopted 
with this small enclosure if stand mounted. At 
1 0° above excellent integration was 
demonstrated on the ve[tical axis, while the 30° 
off-axis lateral curve was also good; in fact, the 
response overall was pretty flat for the price.  
Sound quality 
The Celeste was promisingly consistent over the 
range of live sound comparisons bearing in mind 
the price level involved, and it scored an 
' average' rating. Possessing a s l ightly ' presence 
dull' and moderately  ' boxy' character, coupled 
with a trace of ' edginess ' ,  in practice the panel 
made only mild criticisms of the sound, while the 
bass register was felt to be firm and reasonably 
well defined. 

Stereo program with a much wider frequency 
range resulted in a s imilar ' average' rating. It 
scored quite wel l  on grounds of c larity, and while 
some loss of depth was apparent, most p anelists 

thought the lateral stereo was to a good standard. 
Despite characterisations of boxiness,  wiriness 
and a mid emphasis,  the sound was not 
considered unpleasant. 
Summary 
Of modern appearance, this compact and well  
finished speaker offers a clean bass register and 
good cl arity, as well  as an easy amplifier load 
and good dispersion in the forward plane. 
Maximum sound levels were high, third 
harmonic di stortion very good and although the 
sensitivity was fairly low, it was nonetheless 
usefully above average for this size of enclosure. 
The overal l sound quality was essentially 
average but the price was well  below the group 
me an, and as such, the Celeste is worthy of 
recommendation. 

Update 

KEF Celeste Ill/ IV 
( revised and reprinted)
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Our comments regarding the sombre appearance 
have clearly been taken to heart, as the acousti
cally identical Celeste JV has now arrived offering 
two colours in moulded end plates and no less than 
seven alternative grille ' s leeves', which may be 
swo

_ppe
_
d to match room decor. 

20 50 100 200 500 " Sk Kllc Hi 20k 
Axial s ine w ave reference response, I m  (OdB= 90dB 
sensitivity: dashing corrects chamber anomal ie s . )  

Size . 
Weight 

5 0 . 5 ( 2 0 )  H :  2 6 . 5 (  1 0 . 5 )  W :  2 3 ( 9 )  D: cm( inches ) 
kg( lbs ) 

Recommended ampl i fier  power per channel  { for 
96dBA per pair at 2 metres m i n i m u m )  l 5 -200 W  
Recommended p lacement on matching pi l lar stands or open shelf 
Frequency response with in ±JdB ( 2 m ) . 6 3 Hz to 20kHz 
Low freq uency rol lolT ( -6 d 8 )  at ( I m ) . 5 5 Hz 

Approx imate max imum sound leve l  (pa ir  at 2 metres ) .  
Tii ird harmonic d i s tortion ( 96 d B  at I metre ) v. good 

Forward response un iformi1y . 
Typical price per pair inc VAT 

65 Hz- 3 % .  I OOHz- 1 % .  5 00Hz- 0. 1 5 % .  
2kl-lz-0.6%. typica l ly  0 . 2 -0 . 3 %  

good 

v. good 
£ 1 20 

10.. H, 40.. 
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The original Rl 03 was one of the most technically 
advanced speakers of its time, and still stands 
comparison with current references. However it 
was costly and difficult to manufacture, and a new 
version is now available which is also a two-way 
compact sealed box system ( 1 9  litres) .  This uses an 
entirely new high power 200mm bextrene driver 
for bass/midrange, which possesses a revised 
profile and trochoidal steel frame designed for 
balanced anti-vibration mounting to reduce cabinet 
panel resonance. The tweeter is  also a new design 
from KEF, comprising a 25 mm fabric dome 
unit. 

As with the 101 and 105 a third- order alignment 
is used at low frequencies, this providing both bass 
improvement over simple sealed box loading, as 
well as subsonic overload protection ( a  series 
capacitor element) . KEF' s full electronic overload 
protection unit ( S.  Stop) is  also incorporated in the 
complex 1 4-e lement crossover, and in common 

with all the Reference series speakers, the 1 03. 2 is 
subject to extensive computer aided tolerancing 
and matching. 

Lab results 
Pair matching was indeed very good, and generally 
within ±0. 6 dB up to I 8kHz. An average sensi
tivity of 8 6 . 5 dB was recorded, which is some 4dB 
greater than for the original 1 03 .  In terms of the 
size and sensitivity the 48 Hz -6 dB low frequency 
point was quite low, and the sensitivity is  in any 
case assisted by the good amplifier loading offered 
by the 8 ohms nominal impedance. Fairly high 
phase angles were recorded - typically 40° with up 
to 60° at about 2 . 8 kHz ( 1 2  ohms modulus) and 
40° at 3 . 5 kHz (7 ohms modulus).  

At I m  with sinewave excitation the response 
was unusually smooth and well balanced. meeting 
±2dB limits from 5 8 Hz to 1 8 kHz. At a fairly high 
96dB sound level, distortion was quite low, with 
third harmonic well controlled except at 1 kHz 
where a mild ri se to 1 % was recorded; second 
harmonic was higher than average at low frequen
cies, measuring 2%, at I 00 Hz, though this is pretty 
innocuous subjectively. Fed ! OOW tone burst 
pulses just 0 . 3 dB of compression was noted at 
5 00 Hz, with no appreciable increase in distortion 
apparent, and at 5 kHz the results were perfect 
This, together with the high bass power handling 
capacity, means that the R103. 2 is judged capable 
of accepting up to 200 W of programme, generating 
substantial 1 0 3 dBA sound levels in a typical room. 

The very uniform trend exhibited by the 1 03. 2 
was confirmed at a 2 m  measuring distance using YJ
octave analysis. The dispersion characteristics 
were very good and a general trend to moderate 
' richness' or downtilt in the frequency balance was 
apparent, more so in fact than for the 1 05. 2 ,  and 
the grille was found to be partially responsible. 

Sound quality 
Scoring average on the live sound comparisons, the 
system was judged to have a mildly ' thickened' 
character, exhibiting some ' boxiness' ,  and alterna
tively described as insufficient openness in the 
presence range. The bass was however fine with 
surprising depth and evenness, and it withstood 
SOW average (200W peak) of electric bass guitar. 

On the stereo sessions the panel found the 
speaker easier to accept and awarded considerably 
higher marks. It was judged a little ' bland' yet very 
smooth, with aggressive colorations at a minimum. 

� ·� KEF R1 03 .2� 
Piano and full orchestra were very well repro
duced, and stereo imaging was to a good standard; 
the speaker tended to ' grow on' the panel slightly 
during the proceedings, which is an encouraging 
sign. 

3 rd (dashed) harm onic d1stort10n @ 96dB 
Middle. Impedance (modulus) � d) and 

Bollom: Frequency response, 2 m  0- octa ve a veraged (solid, 
axial; thick dashed, 30° horizontal; thin dashed, 45° hori
zontal; dotted, 1 5 °  vertical). 

S ummary 
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The Rl 03. 2 was a strong performer, taking into 
account its above average sound quality and good 
stereo, plus its smooth slightly rich perspective and 
reasonable sensitivity. It also offered excellent 
power handling, moderate distortion, and surpris
ing bass for its size. If the very good finish and 
engineering are taken into consideration as well as 
the comprehensive electronic protection, this is 
clearly the recipe for firm recommendation at a 
typical £250 a pair. 

+HMI 1 1  11 lITTI-'·� wti:u+wbt--t--i++-'-r-tt1-=-H----'--r-tt: '·'"" 
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Size (H. W. D) . . . . .  50:6.-2 6 . 5 .  25 ( 20.  1 0 4 .  1 0 )  cm( inches) 
Weight . . 8 . 6  ( 1 9 )  kg( lbs) 
Recommended amplifier power per channel 

�==IT---, =-
321 ,-t---l---+--+---1--+---I-

( for 96dBA per pair at 2 metres minimum) . . . . . . .  25-200W 
Recommended placement . open shelf or special stand 
Frequency response within ± 3 d8 ( 2 m ) . 50Hz-20kHz 
Low frequency rolloff ( -6dB)  at I m .  4 8 Hz 
Voltage sensitivity ( ref2 . 8 3 V. ie: I watt i n 8  ohms) at I m. .  . 8 6 . 5 d B  
Approximate maximum sound level ( pair a t  2m)  . . . . . . . . . .  1 0 3 dB A  
Distortion (96 dB at I m) . . . . . . . . .  : good 
Distortion ( I OO W  peak) . very good 
Impedance characteristic ( ease of drive ) .  . . .  good 
Forward response u niformity . . very good 
Typical price per pair inc VAT. . . £255 
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to 3 kHz range is handled by a special l OOmm 
bextrene coned unit, and the treble by a 3 8 mm 
polyester dome tweeter. Instead of the fuses used 
in the original 1 05, comprehensive electronic 
protection is now incorporated to cover bass 
excursion, absolute voltage, and dynamic thermal 
tracking for each driver. Peak power indicators and 
test facilities are also provided. 

Tested for the last issue in pre-production form, the 
Mark 2 RIOS has been completely reassessed this 
time round, complete with its full grille assembly. 
This substantial floor- standing three-way system 
has a bass enclosure which alone measures 70 
litres and uses a separate low diffraction moulded 
' head' assembly to contain the mid and high 
frequency drivers; this is adj ustable for tilt and 
lateral angle to aim the optimum axis at the listener 
without re-orienting the entire speaker. The overall 
configuration reduces phase and time delay distor
tion, and accurate driver integration is provided by 
a complex 24dB/octave crossover ( acoustic). All 
vital components are computer matched to achieve 
a very close correspondence between the two 
' halves' of a numbered stereo pair. 

The 305 mm trochoidal cast chassis bextrene 
coned bass unit is  aligned to a third order response 
at low frequencies, and is located on anti- vibration 

Lab results 
As claimed, the pair matching was extremely 
good, and the terminal sensitivity was a l ittle below 
average at 85 dB/ W. However, the low frequency 
range was well extended, with a -6dB point at 
3 3 Hz ( without taking into account the floor
standing position that would normally be 
encountered). 

The swept distortion results at 9 6 dB were good, 
particularly at low frequencies, but there was a rise 
to I %  third and 1 . 5 %  second harmonic around 
I kHz, which was somewhat worse than average. 
Fed I OOW toneburst pulses, a 0 . 4dB compression 
was noted at 500Hz though with a negligible 

' increase in distortion, while at 5 kHz no compres
sion or distortion was detected. 

The sinewave response at I m  on axis was 
charted with and without the grille in position, and 
suggests that in the former case a detectable 
absorption of upper mid and treble energy occurs, 
placing a slightly rich balance on the otnerwise 
remarkably uniform and extended response ( ±2 dB 
limits suffice from SO Hz to 20kHz). At 2m with 
Yi-octave averaging ( grille on), the marginally 
attenuated presence and treble range was still 
apparent, but a notably even and well ordered 
array of off- axis responses was achieved, confirm
ing the very good driver output integration. By 
normal standards the speaker is undoubtedly 
unusually flat in response. The high impedance 
characteristic presents an easy amplifier load, 
which helps to offset the low sensitivity; phase 
angles were held to 40° up to 1 5  kHz, and typically 
measured 20° .  
Sound quality 
The 1 05 2 did well on live sound comparisons, 
with the bass range very even and deep, sustaining 
l 50W average or 3 5 0 W  peak of electric bass 
guitar. Coloration was low, with a trace of ' nasal', 
' hollow' and 'boxy' effects, and overall the panel 
felt that the speaker was somewhat ' duller' than 
life. 

On the stereo tests the imaging was probably the 

�----- - - --- 2 �  
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( tully re- assessed) • 

Top: Frequency response, I m  sinewa ve, plus 2nd (solid) a�d• 

·� 
Jrd (dashed) harmonic distortion <!D 96dB 

best auditioned, exhibiting exceptional lateral 
stability and precision, and with a remarkable 
realisation of depth and ambience. Overall the 
sound quality on commercial programme was 
considered very good, with criticisms confined to a 
moderate tendency to a ' warm' and ' rich' character, 
and with a bass tnat could have be-iJefitedTrom 
sounding ' drier' , in our room at least 

Middle: Impedance (modulus) 
Bottom: Frequency response, 2 m �1-octa ve a veraged (solid, 
axial; thick dashed, 30' horizontal; th in dashed, 45° hori
zontal; dotted /.'i0 vertical). 

S ummary 
Aside from minor quibbles concerning frequency 
balance, the R/ 05. 2 was an exceptionally well 
engineered design. It offered an easy load, a wide 1 bandwidth, low levels of coloration, moderate 10dB 
distortion, as well as good power handling. Stereo J I 1 1 1 ! 1 111 : I ' 1 1 1 1 1 1  I l ' l l ll 1 1 °"'  
reproduction was remarkable and full electronic 
protection was provided. While it may not satisfy 
those seeking a lively ( and possibly exaggerated) 
sound more suited to loud rock programme, as it 
stands the 105 is  surely one of the most consist
ently accurate speakers in current production. It 
should however be noted that the sound is more 
sensitive to room acoustics than many due to its 
wide midband dispersion, so where possible a 
home audition is recommended. 
Size ( H. W. D) 9 6 . 5 .  4 1 . 5 .  4 5 . 5  ( 3 8 .  l (o . 3 .  1 8 )  cm( inches) 
Weight . .  36  ( 80)  kg( lbs) 32 
Recommended ampl ifier power per channel 

( for 96dBA per pair at 2 metres minimum) 25-JOO W  
Recommended placement. . . floor 
Frequency response within ± 3 dB ( 2 m) . . . . . .  3 7 Hz-20kHz 
Low frequency rolloff ( -6dB) at I m .  . . 3 3 Hz 
Voltage sensitiv ity ( ref 2 . 8 3 V. ie: I watt in 8 ohms) at I m  . . .  8 5 dB 
Approximate maximum sound level  ( pair at 2m) . . . . . . .  1 03 dB A  

Distortion ( 9 6 dB a t  I m) . . . . . . . . . . . . .  good 
D istortion ( I  OOW peak). . good 
Impedance characteristic ( case of drive) . very good 
Forward response uniformity . .  . . . very good 
Typical  price per pair inc VAT. . £860 

. . . � �·E: [ 001· "f �'�re�:.� ��fff-ft���-=r=t=c��= -=�·-§jf-1.::i--tt +-·--· f- -· ·- - - · · �T.m I +:r:� "' -�-·F ! i. ---tt---t ·--+-+ - !-+--, ±tt==ti�++" 
- - j j 

- - -+ - - +- - - - I- - - ! ->--+·-+-�-<----<�+--. _ -_ J--t---+-+-+4-"""'4->,.----4-'.__. ,0dB 
- ��I - : �� .• � · .  !-.. -L--L-�--+-!--!-++ 

::_:=::_�__:::_:f=_:_:::_· 1: - J _ . - --:r= � � - ·· · I ·------+-1 -·-+--l---+-+--

t=1 I I I I +1f---t±��d�JJ��t-B 
20 Hz 50 100 200 500 1 k  2 k  5k 10k 20k 



Webland International Ltd. , 4 Cromwell Place, London SW7 2JJ 
Tel 0 1 -5 84 7 7 3 5  

Although made m the States ,  the usual trans
atl antic price penalty does not seem to apply to 
this  two-way sealed box design of approximately 
20 l itres internal volume.  It employs a 2 5 0mm 
pulp cone driver plus a 2 5 mm soft dome Peerless 
tweeter concealed behind a gril le  (the l atter 
company is  now in fact part of KLH . )  While the 
external finish compr!sed an attractive vinyl 
wrap in the form of a hickory print with convinc
ing 'knots' unfortunately the standard of 
internal construction gave rise to some mis
givings . For example, the woodscrews used to 
secure the drivers had fragmented the inside 
surface of the baffie, leaving loose woodchips 
near the bass driver, while the thick gril le  panel 
was not chamfered and no panel damping was 
present, simply a loose Dacron fibre fill. No 
soldering was employed in the 3-element cross
over, this virtually floating inside the cabinet, the 

wires joined by twisting and clamping, using 
screw-on couplers. However at least it was more 
complex in terms of its operation than it first 
appe ared, forming a third order high frequency 
arm and a second order low frequency arm. 

Lab results 
Generally good. only a small matching anomaly 
of 2dB was present at 800Hz, while the 
sensitivity was high at 8 9dB/ W ,  with a typical 
-6dB low frequency point at 5 5 Hz .  Rated as very 
good on distortion, even at the low frequency 
extreme a I %  figure was recorded, with 0 . 2 5 %  
a t  I OOHz and typical values of 0 .4-0 . 5 %  over 
the remaining range . Power handling proved to 
be considerable,  certainly in terms of the high 
1 04dBA maximum sound leve l ,  the 3 1 7 also 
coping well with I 50W of bass guitar. surviving 
250W of ful l  program power. Rated as very good 
on ampl ifier loading, the impedance did not fall 
below 7 . 5  ohms with a mean value of 1 0  -
cle arly the high sensitivity is real enough. 

On axis at l m  the 31 7 met + 5 ,  -4dB limits , 
and although this is not in the · superti' c lass,  the 
curve was still reasonably tidy. At 2m on axis, 
with 1 3-octave band averaging, the system 
showed an upper mid pl ate au from 5 00Hz to 
3 kHz, although this was somewhat broken up 
when measured off- axis. The ( dotted) l . 6 kHz 
dip refers to the 1 0° below vertical  axis and the 
4kHz dip to the I 0° above response,  some 
energy loss being apparent from 3-6kHz, with 
the treble output a trifle prominent around 
l 2kHz. Overal l .  however, the characteristic 
responses were pretty good. 

Sound quality 
When compared with live sounds, the 3 1 7 did 
remarkably well ,  its bright clear balance, fine 
bass guitar performance and high power 
handl ing all proving definite assets here, and 
comments of coloration were rel atively few, 
re l ating to some hardness and boxiness .  

The 31 7 did not fare quite so well on the stereo 
tests, with the wider band and more complex 
program sequences, and yet a •  good' ranking was 
sti l l  indicated, which is  fine at the price.  All the 
panelists were impressed by its clarity , and this 
helped to reinforce the stereo imaging which was 
ranked above average . Criticisms included a 
touch of fizz,  brittleness, hardness and boxiness,  

but these comments stil l  did not deter l isteners 
from marking it favourably. 
Summary 
This is one of those fascinating systems which 
according to precedent, ingredients and ' rules '  of 
des ign, m ight not have been expected to have 
performed as well as it did. However the lab 
results are in the main very praiseworthy , and 
the li stening test results exceptional for the price .  

Essentially the 3 1 7 offered trim dimensions,  a 
gooaappe arance and.lilgfi maximum leve l s .  as 
wel l  as usefully high sensitivity and a very good 
ampl ifier loading. The sound was generally 
neutral and relatively free of coloration, with 
clean, powerful bass and low distortion ·- all at 
attractive price . The 8 9dB/W sensitivity 
me ans that money can be saved on tne matching 
ampl ifier as 30W per channel wi l l  bring over 
1 OOdB from e ach spe aker! 

A strongly recommended model.  If pros
pective buyers can believe their ears and if a 
good consistency is maintained, then the KLH 
shoufd self !n l arge numbers - however. the 
manufacturers should tighten up the i nternal 
construction qual ity. 
Size . . 5 8 . 5 ( 2 3 )  H: 30 .5 (  1 2 )  W: 25 (  1 0 )  D: em( inches) 
Weight . 1 3 .2 (29 ) kg( lbs )  
Recommended amplifier power per  channel (for  
96dBA per  pa i r  at 2 metres minimum ) 
Recommended placement 
Frequency response within ± 3dB (2m) .  
Low frequency rolloff (-6d8)  a t  ( I m ) .  
Voltage sensitiv ity ( ref 2 . 8 3V .  i e :  I watt i n  8 ohms ) . 
Approximate maximum sound level (pair at 2 metres ) .  

. 1 0- I OOW 

Third harmonic distortion (96dB at I metre ) v. good 
66Hz- 1 % .  I OOHz-0.25%.  typically 0 .5% 

v .  good 

( rev ised and reprinted) 
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Lentek 54 Z Lentek Audio Ltd. , Edison Road Industrial Estate, St Ives, Huntingdon, 
Cambridgeshire PEI 7 4 LE. Tel (0480) 62225 

. 

On fi rst appearance this small  UK built  
loudspeaker may seem rather expensive , but a 
closer look indicates that more than u sual care 
is taken in  its manufacture , and this is 
naturally refl ected i n  the price . Specialist 
stands are available to position the s peakers at 
the opti mum height,  and a usefu l  instruction 
book is also provided . The superb fi nish is  i n  
American w a l n u t ,  a n d  t h e  Company offers a 3 
year guarantee . 

Technical details 
The S4 is  a two-way sealed box,  again using 
drive units from Son Audax . A 200mm 
bextrene cone bass-mid range unit (specially 
modified) operates u p  to 2 . 5 kH z ,  with a 
selected 25mm fabric-dome tweeter continuing 
the range to 20kH z .  A complex J O-element 
close-tolerance crossover divides the signal 
spectrum with 1 8dB/ octave s lopes . The 

enclosure is rigidly constructed and carries 
damping panels . 

Lab results 
An excellent pair match was demonstrated , 
within 0 . 5 dB throughout . Sensitivity was 
comparatively low at 84 .5 dB, with a -6 dB, 
4 7 Hz LF cut off, the latter corresponding with 
the fai rly high 65Hz system resonance . Driven 
to the full  96dB test level, and despite the high 
power input this required , the t hird harmonic 
distortion remained at the ' excellent' level 
over the whole range above 80H z .  More usual 
figu res were recorded at lower frequencies ; for 
example, 3% at 50H z .  

W i t h  an i mpedance value o f  typically 9 
ohms,  which never fel l  below 7 ,  the S4 i s  
classi fied as easy to drive . At I metre, under 
si ne wave drive , it  demonstrated a very even 
response , which met + ! ,  -3dB l imits , 50Hz-
20k H z .  

At 2 metres a small hump at 700-800H z w a s  
evident , b u t  apart from this , t h e  forward 
dispersion characteri stic was commendably 
uniform , with excel lent. i ntegration 
demonstrated over the 30° lateral and 1 0° 
vertical off-axis curves . The output rolled off 
a l i ttle above 1 3 kHz;  for exam ple , at 30° o ff
axis the 20k H z  point was 8dB dow n .  The LF 
characteristic w as very even and reasonably 
extended fo r this size o f  encl osure . 

Sound quality 
This model 's basic neutrality and lack of 
dist inctive character (in the most positive 
sense), made i t  a logical choice for one o f  the 
control checks used for frequent repetition in 
the test  sequence . Throughout , i t  consistently 
ran ked 'above average ' overal l .  

I ts stongest performance w a s  during the 
stereo tests where imaging was highly rated 
both for its depth and for i ts precis ion.  I ts  
mild fail ings were classed as ' sibi lance ' ,  a 
degree of 'hardness ' ,  ' w i ry '  and ' reedy'  
effect s ,  plus  a mild mid-prominence and a 
lightish balance . 

On live comparisons the colorations seemed 
to be sl ightly accentuated , and some mild 
buzzes could be heard on moderate levels  of 
electric bass guitar . However , the S4 
withstood the full  peak output of the 500 watt 
stereo amplifier wi thout break u p ,  reaching a 
fai r  99dBA, although the mid frequency 

sounds were rather hard at this volume . 
Generally speaking, in comparison with live 
sound, i t  was a trifle bright . 

( revised and reprinted) 

below: upper curve lm sine wave reference ; 
S ummary 

lower curve 3rd harmonic distortion ref 
This design packs an attractive performance upper curve (% scale ref OdB) . 

into a small box. The clean and consistent lab 
results and above average structural quality 
indicate skilful production engineering, and 
while it is incapable of very high sound level s ,  

0 

at volumes within its compass a clean,  wide-
range sound is  produced . It  clearly gains a 10
recommendation , albeit at a price . 

Note 
As we went to press we received samples of a 
modified S4, which gave greater transparency and 
less coloration, but at a higher price of £2 9 5 3' 
typical. Tentatively, and in the absence of full test 
lata, the price rise 
md the design 
recommendation. 

below: impedance vs frequency (mod Z ) .  
f I ,I f_ f jl!Qf I Ji f i ji f j ji , , _ f  I 11 .....,...-r-r--
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Size . . . 49. 5 ( 1 9 . 5 )  H; 25(9.  7 5 )  W; 2 5 . 5 (  1 0) D; cm(i nches) 
Weight . 1 1 .  7(25. 7)  kg0bs) 

I 

""' 

5% 
' "' 
2% 

1% 

s·:i. 

Recom mended ampl ifier power per channel (for 96dBA per pair at 2 " I  I Vi F ! NI I I / ! I I : i 11 k r<i · /-1 
metres mihimum) . . . . . .  30 to I OOW 
Recommended placement . . . . . . .  s tand 
Frequency response within ± 3 d B  (2m) . . . . .  70Hz to 20k Hz 

Low frequency rolloff (-6dB) at ( I m ) . . . . .  47Hz 
Voltage sensit ivity (ref 2 . 8 3 V ,  ie :  I watt  in 8 ohms) . . . .  · 8 4 . 5 d B  at I m  I I I Approx.i mate maximum sound level (pair at 2 metres) . . . . . . .  99d BA .· ' J - j  j \ 1 I \  J _ j J 1 \ \ 1 1 j i \ 1 1 ...! 
Th ird harmonic distortion (96d8 al  I melre) . . . . . . . . excellent 3 3 20H1 I 50H• 100H, 200H r 500H 1  T k H 1  h H 1  5 k H 1  1 01< H 1  X>kH• 

I m pedance characteristic (ease of drive) . . · · good below: averaged frequency response at 2m (solid Focward response uniform i ty . v .  �ood 
cu rve on axis, dotted curve 1 00 vertical , dashed Typical price per pair inc VAT .. t295 
curve 300 horizon ta!) vertical scale I dB/ div. 
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H EYBROOK

TT2 Turntable 
This  record deck incorporates in one elegantly
s ty led unit the best features of  both the solid 
plinth and suspended chassi s  designs.  

The massive plinth is 7 2 m m  thick and con
s tructed from four laminated layers of  high 
density material .  It is  extremely inert and 
resistant to all types of  feed back.  

Within this  plinth a mild steel sub-chassis i s  
suspended on a dynamically balanced, a c o u 
s tically i solated three-point s u s pension which 
further eliminates feedback.  The heavy platter 
assem b ly g ives excellent speed con stancy a n d  
i s  driven by a precision rubber b e l t .  This finely 
machined platter rotates on a close tolera nce 
ha rdened steel be aring . Thus all parts in the 
record playing assembly are closely coupled to 
effectively dissipate and co ntrol resonances .  
This  p r ocess i s  f urther enhanced by firmly 
fixing the arm- board to the sub chassis .  Speed 
change from 33 to 45 is effected manually.  

The resulting sound i s  clean and lively, with 
satisfying solidity and weig ht .  Detail resolu
tion i s  very good and stereo imagery i s  precise 
and w ith g ood depth . The high qua lity of its 
performa nce makes the TT2 a first class match 
for the very best equipment, while the value
for-money price ( £ 1 95 inc . VAT) means that at 
last the full potential of all  good quality systems 
can be realised for a rea sonable outlay . 

hear them at . . .
Aberdeen Hol burn Hi  Fi 
Ashford Photocralt Hi Fi  
Bagshot Surrey Audio Co n s u l tants 
Bangor (N.l.)  LP Hi  Fi 
Bath Pa ul  Green 
Belfast Lyric Hi  Fi 
Birmingham Five Ways Hi Fi 
Bolton Clear tone Hi  Fi  
Bradford E rricks 
Brighton Bri ghton Hi  Fi Cen tre 
- Je ffries H i  Fi 
Bristol Radford H i  Fi  
Burton -on-Trent Hills Hi Fi  
Cambridge U n i versity A u d i o  
Cardiff Houlden Hi Fi 
Castleford Eric Wiley 
Chandler's Ford Hampshire Audio 
Chester N e w  Dawn Hi Fi  

Colwyn Bay Electrotr ader 
Croydon KJ Le i suresound 
Darlington Gilson Audio 
Derby Graham Nalty 
Eastbourne Jeffries Hi Fi 
Ed inburgh Russ Andrews 
Exeter Gulliford House 
Gateshead Lint one Audio 
Glasqow James Kerr 
Gloucester Ro bbs 
Guild ford Unilet 
Hazrow KJ Le i s uresound 
Highbridge FF' & F Audio 
Huddersfield Hu ddersfield Hi Fi 
Inverness Nairn Music Shop 
Leeds Audio Projects 
Lincoln Critics Choice 
Liverpool W A  Brady & Son 
London S.E. Billy Vee Sound Systems 
London E. D & J Electronics 

H B2 
The immediately striking thing a bout the 
HB2s is  that they sound big. Bass is 
amazingly extended . The other aspect is 
the coherent and natural imagery pro
duced. 
In fact the large and spacious sound stage 
the HB 2 s  proj ect remains satisfying after a 
period of l istening.  

Hi Fi Answers, July 1 9 7 9  
A firm, detailed pers pective with good 
imagery ind icated f i ne integration of the 
two units Treble is lively a nd well 
co ntrolled . Ambience is well p reserved 
and g ives a depth and coherence to the 
sound should be heard by anybody in 
the ma rket for a pair of Speakers to see what 
can be accomplis hed for £ 185 p"er pair .  

Popular Hi Fi,  November, 1 979 
They possess that effortless sound q u ality 
w h ic h  a t  first was almost impossible to 
believe. 
Detail and subtlety of voice a nd in·  
struments are also excellent  and quite the 
best  I 've heard for a long t ime.  
The design as a whole is a success because 
coloration is remarkably low. Just l isten to 
them and you' ll forget all about si.ze and 
costs ! Practical Hi Fi,  November, 1 980 
The Hey brook H B 2  has little competition, 
there being few compact speakers capable 
of its d etailed performa nce, mid definition 
and bass conten t .  

What Hi Fi, August, 1 9 8 1  

H B3 
. The HB3s produced an exceptionally 

detailed, dynamic and uncoloured sound.  
Imagery was sharp a n d  po sitive with a 
clear, open sound-stage, showing good 
dispersion and integration of  the drive 
units even when sitting off-a x i s .  

Hi Fi f o r  Pleaswe, December, 1 980 

The bass  is ohe of the smoothest a n d  
lea st  colo ured I h a v e  encountered 
stereo i s  very good . information a n d  
d e t a i l  equals o r  betters anything i n  i t s  
p r i c e  cla ss . "  O n e  of the great s trength s o f  
t h e  m o d e l  is its a bility to r e m a i n  very 
convincing at very low levels, although the 
hig hish s e n sitivity permits g e nerous 
sound l evels to be achieved . I am 
alread y convinced that  this  is a n  important 
model and it  may well prove to be a classic.  
Subjective Sounds (Hi Fi News) Feb. 1 9 8 1  
"£385 p e r  pair  

. .  The Hey brook i s  one of the few speakers 
to convey a feeling of power where a p 
propriate t o  t h e  music .  
Its realism in sett ing up a performance i n  
t h e  living r o o m  i s  uncanny, not  because 
it' s so preci se, but because it' s so soli d .  
Dynamics were notably well ha ndled 
without any feeling of holding back or 
being unable to cope with the climaxes.  

The Heybro o ks are i n  my o p i ni o n  
a m o n g  the b e s t  f e w  s peakers i n  t h e i r  c lass .  

Hi Fi Answers, March, 1 98 1 

made for music by 
MECOM (ACOUSTICS) LTD. .//
Knighton Hill, Wembury, Plymouth, Devon. Phone (0752 ) 863188 ," 

," '-" 

London N. Gra h a m s  Electrical 
London KJ Le i suresound 
London U nil  et 
Loughb orough Sound Advice 
Lymm Chris Broo k s  
Middlesbrough Gilson Audio 
Milton Keynes Tec hnosound 
Montrose Robert Ritchie 
Newark Peter Ellis Audio 
Newbury D o n ning ton A u d io 
Newquay Ke r n ow A u d io 
Northampton Listen Inn 
Norwich Speechley Hi  Fi 
Notting ham Nick Dakin 
Oxford Westwood & Mason 
Peterborough S o u n d  Sense 
Plymouth Peter Rus sell Hi Fi 
Salisbury Louis J R utter 
Shellield The Audio Centre 
Southport Audio Co rner 

," ;_, ... � 
Sutton Coldfield W. Midlands Audio ' -.e� �· 
Ton bridge Standens ,' -i' 0 
Uxbridge Kl Leisures o u n

_
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Walsall Ra y Charles Aud10 ,' -.e 0 
Watford KJ Le1suresound , » .;;.-....� 
Windsor Rad ford Hi Fi ' \,v '-
Wolverhampton ,' �o .::,.<.� 
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SP4 4 5  
Marantz Audlo (UK) Ltd, 1 5/ 16  Saxon Way Industrial Estate, Moor Lane, Harrnondsworth, Middlesex UB7 OLW 
Tel 0 1 -897 6633 

Marantz have in the past shown a talent for 
producing good value products from what appear 
to be superficially unpromising constituents, the 
HD445 ! proving just such a case in point A 
European model, it is designed and manufactured 
in Belgium, and comprises a sealed box design of 
some 20 l itres volume. Essentially intended for 
shelf mounting, if positioned on stands a little 
below ear level it also gave good results. 

Three drivers are used, namely a 200mm pulp 
cone bass/midrange, a l OOmm pulp cone upper
mid, and a Peerless  soft dome tweeter, all l ight 
enough to be secured in position by woodscrews 
rather than bolts. Exhibiting quite good component 
quality, the simple crossover possesses s ix  
elements and the l ight vinyl covered cabinet 
contains  some fibre absorption, but ( not unexpect
edly) no bracing or damping. 

Lab results 
Pair matching was pretty good up to 4 kHz where a 
small I dB imbalance in the treble range was noted. 
The grille was found to dramatically affect the 
response, attenuating the 4-8 kHz range by 2-4dB, 
while the upper treble was also depressed The 
grill e-off results were preferable, and something 
should be done about this. Sensitivity was high at 
90dB/W, and this is assisted by the good 8 ohm 
nominal impedance, which presents a decent 
amplifier load with low phase angles throughout 
Generous sound levels could thus be attained -
1 0 5 dBA in a typical room, comparable with much 
larger systems. The system resonance was rated at 
6 5 Hz with an accompanying -6 dB response 
rolloff at a fairly high 7 2 Hz; in practice shelf
mounting would augment this by some 1 0-- I S Hz. 

The second and third harmonic distortion at 
96dB was very good - a not uncommon result for a 
high sensitivity speaker - but this result was 
somewhat marred by a rise in third to just over I %  
at 700 Hz. The I OO W  pulsed input was a tougher 
test and perhaps unfair since it produced a 
whopping 1 1  OdB s. p. I. at I m. Crossover saturation 
occurred at 5 00Hz with 2-3% distortion and 
0 . 3 dB of compression, but at 5 kHz the corres
pondence was near perfect 

On axis the l m response using the critical 
sinewave input was clearly mid-biased but rela
tively uniform; this was confirmed at 2 m  with Y:i
octave analysis. However this uniformity quickly 
disintegrated laterally off- axis, while the 1 5 °  
vertical response was none too even either. By 
implication the drive units were not very well 
integrated, and serious phase and diffraction anom
alies made the off- axis sour.d quality unpredictable. 

S ound quality 
This speaker scored a rather consistent ' average' 
throughout, which was most .promis ing in view of 
its low price. Compared with live sounds some 
coloration was observed including ' nasal' , ' boxy', 
' hard' and 'hollow' effects, plus a dulling of the 
upper treble, and the design did not appear to be 
particularly subtle. It could however be driven 
quite hard in the bass, to produce well controlled 
results with levels of up to l OOW peak input on 
electric bass guitar. 

On the stereo sessions the imaging was found 
better than anticipated and proved good for the 
price. Sounding fairly lively on most commercial 
programme, it exhibited a s light ' loud' and 

' forward' tendency, but most panelists found it sur
prisingly plausible. 

S ummary 
In real terms this speaker had few faults. At a low 
cost it offered a high sensitivity plus a good 
amplifier load, as well as high sound levels, a 
pleasantly balanced subjective response, and low 
distortion It can be seen as a worthwhile if 
contrasting alternative to the low sensitivity, low 
coloration models, and is worth recommending. A 
better grille and a touch of improvement to the off
axis response, and, who knows, ' best buy' status 
might be achieved! 

Size ( H, W, D) . . . .  49, 29,  22 ( 1 9 . 3 ,  1 1 .4,  8 . 7 )  cm( inches) 
Weight . . .  8 .8  ( 1 8 )  kg( lbs) 
Recommended amplifier power per channel 

( for 96dBA per pair at 2 metres minimum) . . . . .  1 0- I OO W  
Recommended placement . . . . . . . . . . . .  stand near wall or open shelf 
Frequency response within ± 3 dB ( 2 m) . . .  . . 90Hz-20kHz 
Low frequency rolloff ( -6dB) at I m . . . . . .  . . 7 2 Hz 
Voltage sensitivity ( ref 2 .83V, ie: I watt in 8 ohms) at I m  . . . 90dB 
Approximate maximum sound level ( pair at 2 m) . .  . I05 dBA 
Distortion (96dB at I m) . . . good 
Distortion ( I OOW peak) . . . . . . . . . . . . . . . . . . . . . . . . . . .  acceptable 
Impedance characteristic {ease of drive) . . . . . . . . . . . . . . . . . . . . .  good 
Forward response uniformity . . . . . . . . . .  acceptable 
Typical price per pa!r inc VAT. . . . . . . . . . . . .  £ 1 00 

Marantz 

Top: Frequency response, 1 m sinewa ve, plus 2 nd (solid) and 
Jrd (dashed) harmonic distortion @ 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2m 'l.r-octave a veraged (solid, 
axial; thick dashed, 30' horizontal; thin dashed, 45' hone 
zontal; dotted, 1 5 '  vertical). 
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Mission 700 
Mission Electronics Ltd, P O  Box 65 ,  London SW7 1 PP 
Tel 0 1 -589  0048 

Mission has been active in the speaker market for 
several years now, but this is the first review in 
Choice of one of their less expensive models, the 
new 700 model costing around £ 1 1 0  a pair. 

A two-way reflexed system of 22 l itres internal 
volume, the attractively finished driver panel i s  
unusual in  that the high frequency unit is  located 
beneath the bass/mid driver. This means that the 
latter will be at ear level if the speaker is  positioned 
on an open stand or low shelf, and the acoustic 
centres of the two drivers will be  the same distance 
from the l istener to compensate for the usual time 
delay difference when mounted on a plane baffie. A 
simple three-element plus one resistor crossover 
divides the input at about 3 . 5 kHz, the bass driver 
being a special 200mm plastic doped pulp cone, 
and the treble a l 9 mm soft plastic dome from 
SEAS. A simple foam grille mininiises diffraction 
problems, and while the well  finished veneered 
chipboard enclosure i s  acoustic foam lined, it is 

nonetheless  quite ' live' as it  contains no damping. 

Lab results 
For a budget speaker the pair matching was fairly 
good, typically to within ± I  dB, while the sensi
tivity was usefully high at 8 8 . 5  dB/W. Considered 
a good amplifier load, the 700 generally possessed 
a l 0 ohm impedance with a low point of just under 
6 .4 at 3 kHz, and its sensitivity can thus be fully 
exploited. The -6dB low frequency cutoff was at a 
fairly high 66 Hz, but this is typical of the box size 
and sensitivity. 

The speaker withstood the ful l  9 6 dB sound level 
for the swept distortion test. Third harmonic levels 
were comparatively low at l % down to 60Hz, but 
second harmonic was higher, although sti l l  satis
factory at 3% I OOHz, for example. The I OO W  
peak input produced little additional 3 rd harmonic 
content, although some 0.3 dB of compression was 
noted at both 5 00 Hz and 5 kHz. 

At I m  on axis the critic'.!! sinewave analysi s  
showed a well balanced and controlled character
istic, though with some phase cancellation anom
alies around the 3 kHz crossover region. The 
response fell off sharply below 70Hz and above 
1 5  kHz. At 2m with Yi-octave averaging the axial 
irregularity at 3 kHz was resolved into a trough 3-
4 dB deep and about an octave wide, while good 
vertical integration was demonstrated by the 1 5  ° 
vertical response ( taken 'below' , and hence nearer 
the tweeter axis). Interestingly the 30° lateral off
axis curve showed the 3kHz problem as almost 
resolved, so our recommendation is for an ' over
angled inwards' presentation to give the best all
round results, particularly in regard to stereo 
imaging. Overall the responses do show a tendency 
to mid-forwardness from 750Hz to l .S kHz. 

Sound quality 
Scoring ' average' on l ive sound comparisons, the 
700 was judged as offering a pleasant treble 
balance but with a loss of presence as well as a 
degree of 'boxiness' and midrange coloration on 
voice. The bass was reasonably good, and although 
SOW average on electric bass guitar was sustained 
before serious overload, some port ' chuffing' was 
apparent at 1 2  W average, and fundamental bass 
notes were inevitably attenuated 

On the stereo tests it was more successful, 
ranking high in terms of stereo image precision and 
depth. The overall sound quality outperformed 
many larger and more costly models  though it 

I 
exhibited a slightly ' thin' subjective balance. It was 
considered quite clean and notably transparent, 
and was liked by almost all panelists. 

S ummary 
When the modest price is  taken into account, this 
compact speaker can clearly be seen to have done 
very well, particularly as regards the stereo tests. It 
proved quite sensitive and easy to drive, and gave 
moderate distortion performance and quite good 
power handling. Unquestionably it rates as a best 
buy, and shows that Mission is capable of 
producing quality models  at widely diffe ring price 
levels. 
Update 
Detail improvements to materials, components 
and packaging have been made including the 
current use of the ferro-fluid damped version of the 
SEAS tweeter. 

Size ( H, W, D) .  . . . . . . . . .  46, 26 ,  2 5  ( 1 8 , 1 0. 2 ,  9 . 8 )  cm( inches) 
Weight. . . . . .  6.5 ( 1 4 )  kg( lbs) 
Recommended amplifier power per channel 

( for 96dBA per pair at 2 metres minimum) . . . . . .  1 5- I OO W  
Recommended placement . . open shelf or stand 
Frequency response within ± 3 dB ( 2 m) . . . . . . . . . . . . . .  80Hz- 1 8 kH z  

' Low frequency rolloff ( -6dB) a t  I m .  66Hz 
Voltage sensitivity ( ref 2 . 8 3 V.ie: I watt in 8 ohms)  . . 8 8 . 5 dB 
ApproxirTiate maXimum sound level (pair at 2m) . . . 1 03d8A 
Distortion ( 96 dB at I m) . . . good 
Distortion ( I OO W  peak). . . good 
Impedance characteristic ( ease of drive) .  . . .  good 
Forward response uniformity . . . . .  above average 
Typical price per pair . . . . . . . . .  £ 1 1 0  when reviewed, now £ 1 1 9  

Top: Frequency response, I m  sinewa ve, plus 2 nd (solid) and 
3rd (dashed) harmonic distortion @ 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2 m  'IJ-octave a veraged (solid, 
axial; thick dashed, 30° horizontal; thin dashed, 45° hori
zon/a� dolled, 1 5 °  vertical). 
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Begun initially as a retest to clear up some loose 
ends remaining from the previous review, Mission 
informed us during the lengthy preparation of this 
i ssue that a more advanced 7 70 was under 
development Accordingly we endeavoured to 
keep in touch in order that final assessment could 
be made using the l atest model, which fortunately 
was the case.  The data below thus appl ies to the 
very l atest Mission 7 70 which incorporates a new 
bass/mid driver - stil l polypropylene but with a 
larger 3 3  mm motor coil .  Both thermal and bass 
excursion power h andling margins  have been 
increased, and the high order distortion which we 
previously noted at low frequencies has been 
el iminated. 

A compact two- way model of 3 8  l itres volume, it 
exhibits an excel lent finish as wel l  as fine construc
tion quality. Reflex loaded by a small  5 5 mm 
diameter tunnel port, a ferro-fluid damped synthetic 

dome tweeter i s  used for the high frequencies, and a 
re latively simple crossover of very high power 
handling capability is  used. The foam gril le helps to 
reduce diffraction effects from the cabinet panel. 

Lab results 
The sensitivity was h igher than before and margi
nally above average at 87 dB/W. The combination 
of high power handling and good impedance 
characteristic which makes for an easy amplifier 
load permits an estimated 200 W peak programme 
power to be accommodated, enabling a generous 
1 05 dBA maximum sound level to be obtained in a 
typical listening room. The -6 dB rolloff was noted 
at 55 Hz - fairly typical for the size and efficiency, 
but higher than for the earl ier model. 

Virtually excellent second and third harmonic 
distortion results were obtained at 96 dB, I m, and 
even at low frequencies both harmonics were under 
0 . 3 % .  The performance was also good on the 
1 OO W pulsed input with perfect correspondence at 
5 kHz. but a mild 0 .2dB compression with an 
accompanying 3% second harmonic content, but 
no increase in third harmonic was apparent at 
500Hz .  With a typical 10 ohm impedance value 
and a maximum phase angle of 5 2° at 1 . 5 kHz - a 
harmless value due to the high 1 4  ohm modulus of 
impedance here - the 770 TT was notably easy to 
drive. 

The sinewave response at I m  was agreeably 
smooth and well balanced, but showed a sl ightly 
overdamped bass ( not such a bad thing where low 
stand mounting i s  involved). A sl ight forward 
tendency was also apparent in the upper mid and 
treble, with ±2dB l imits sufficing from 65 Hz to 
1 6  kHz. At 2 m with Yi- octave averaging the 
forward characteristic response consolidated, 
betraying the mild upper-mid bias of the frequency 
balance. The pattern of forward off- axis responses 
was very uniform, indicating excellent driver inte
gration, and a good stereo potential. 

Sound quality 
Achieving a ' good' rating the 770 bass guitar 
handling was extraordinary, sustaining 500W peak 
or 200 W average with only moderate aural 
distortion; s light port chuffing could however be 
heard above S O W  peak. The sound was considered 
open and explicit but with a degree of ' hardness' 
and ' sharpness' in the lower treble. 

On the stereo sessions the imaging was only a 
l i ttle short of the top category, exhibiting good 

, .� M" .

d<pth md 

iss1on 770 II • -

mck 
"� "'"' I · 

( fu l l  � 
pe 

pr<;>gramme the /io"'' <m•g< p«d 
. 

Y '� '"'"'di , 

m•lilV wfr/ '"
"�"'"n", but oo o::" d<finitioo to f :f' �"'""'' "''""" 

· . • 

"'"'"tin 
d m<tollic' <m . ""'' .iring" M;d�,'.'h•d) h• •m o0 ;, :,' m '"'� "· ''"' 

· 

P'"'"'"' ,; 01.d" '"°'ding;'�"' w" P""n' 
,.,,,:;. �m'"''"' I mod�!";' "" � 96dB 2 •d(,,h'J nod . • 

.'°umon '"d . '""' 
"oo On 

O'<rnl l  "o"
'�'on• w"' ' tdflo 

"·'"" of thi• .,;, /; ,> ;;::,::;<; ""'"."�m h 

<Odom« '""" fi"' f m the 
m<><d, bot th< " " " '· dwo< 1 ;,. 3rn,;;,,.,;/�" " ' •rogod '"' d, 

size and price f 

ver11cai). 
. t in dashed 450 I 

' . 

o 

' ton-

Update/ Summary I --- - 1 
I \ _ J __ _ j -=-"--h-oo-��.-A-A-c--

10c1a ! I ! 10% 
This  l ively stand- mounted system demonstrated a 
wide dynamic range with outstanding power 
h andl ing c apacity. Coloration levels  were 
moderate, stereo good and distortion very good; 
Overall the ratings were impressive and generally 
justified the price.  With a more advanced and 
necessarily more expensive model such as this, 
personal audition is advisable to assess the particu
lar frequency balance and character, but the 
Mission 7 70 ll nonetheless continues to be a 
recommended Choice model. A Mk III version 
released in summer 8 1  incorporates detail changes 
to drivers, port and crossover. 
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S , z c  i H. W. D J 5 9 .  30.  2 8 . 5  ( 2 3 .  1 2 .  1 2 )  cm( inches) 
. 1 2 . 7  ( 2 8 )  kg( lbs)  
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Impedance characteristic ( case of drive) 
Forward response un iformity . 
Typical price per pair inc VAT 
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Mordaunt- Short Festival 2 
Mordaunt- Short Ltd. ,  Durford Mill, Petersfield, Hampshire GU3 1 S AZ 

___ i-:e.!. (07_3 08Q_L?_� I _ ___ _
_ 
�------------- ____________ _ _ 

The Festiva l 2 comprises a two-way system with 
sealed 1 5  litre box loading, and is the middle sized 
model from an established range of related and 
compact systems, the others being the Carnival 2 
and Pageant 2 ( see Summaries) .  All share the 
same doped pulp cone 200mm bass/mid unit, 
made by Mordaunt- Short, but use different cabinet 
volumes, loading techniques and HF units. In the 
case of the Festival a 25 mm plastic dome tweeter 
front loaded by a short horn phase correcting 
assembly completes the vertical driver array. 

The chipboard cabinet finish was very good, but 
it i s  undamped and simply provided with a light 
filling of polyester wadding for internal energy 
absorption. A good quality five-element plus one 
resistor crossover was fitted, forming part of an 
integral assembly with the rear terminal panel, the 
latter provided with both DIN and spring clip 
connections. The unrebated grille was covered in a 
fairly thick ' furnishing' type material. 

Lab results 
The grille was found to produce a strong effect on 
the response output, attenuating it by one or two dB 
throughout the range above 2 kHz. However the 
system is designed to be used with the grille on, and 
balances well as such. Good pair matching was 
demonstrated with a terminal sensitivity a l ittle 
above average at 87 dB/W, and as a fine typical 
impedance modulus of 8 ohms with low phase 
angles was measured, the Festiva l rated as a good 
amplifier load. The system resonance was fairly 
high at 70 Hz, with the -6dB low frequency rollofT 
at 60Hz, but some augmentation will occur with 
shelf-mounting, which is quite permissible with this 
design. 

Distortion levels at 96dB were reasonable, with 
third harmonic peaking at just under 2% and 2 nd at 
2 . 5 %  around 1 . 5 kHz. At low frequencies the 
performance was above average, and the design 
also coped we ll with the I OOW pulsed input, 
returning moderate values of compression: 0 . 3 dB 
at 500 Hz and 0 .2dB, 5 kHz. 

The axial sinewave frequency response needed 
±4dB limits. but the general trend was quite well 
balanced and uniform, with a notably well inte
grated presence and treble range. Averaged over 
VJ -octave bands. the forward response was more 
uniform and well integrated, with the system 
scoring high marks for dispersion. A listening axis 
s l ightly above the tweeter is probably optimum. 
although this is not particularly critical. 

Sound quality 
Scoring ' good' throughout the listening tests, the 
Festival' s performance was remarkable for its 
price. While the low bass notes were deficient with 
a consequent ' fullness' in the 80-- I OOHz range, the 
power handling was fine, the speaker accepting 
45 W average or I SOW peak of electric bass guitar 
before it ' cracked' . The sound was somewhat 
' boxy' and ' wooden' with a mid emphasis, but it 
proved sufficiently open and clear to give a good 
score. 

On stereo imaging the overall standard was 
maintained, with good effective lateral localisation 
but some loss of depth. Criticisms were made of a 
l ightened frequency balance and some ' hard' , ' thin' 
and 'boxy' midrange effects, but these were not too 
severe. 

S ummary 
The sound quality was possibly not quite as good 
as the tabulated results and characterisations sug-

Mordaunt- Short Festival 2 
gest, but nonetheless the Festival has done very 
well for its price. It offered quite high maximum 
sound levels, good amplifier matching and high 
quality finish ( if a trifle old-fashioned looking) . 
While the so..ind may have been s lightly ' thin', it 
was well integrated and detailed. Taking into 
account its overall performance the Festival has 
achieved ' Best Buy' status and ranks as fine value 
for money. 

Size ( H. W. DJ 

Weight . 

45 . 5 .  2 8 .  1 8 . 5  ( 1 8 . 1 1 . 7 . 3 )  cm( inches )  

6 . 4  ( 1 4 )  kg(  lbs )  

Recommended ampl ifier power per channel 
( for 96d8A per pair at 2 metres minimum) 

Recommended placement . 
Frequency response within ± J dB ( 2 m ) . 
Low frequency rolloff ( -6dB)  at I m .  
Vol tage sensitivity ( ref 2 . 8 3  V. ie: I watt i n  8 ohms)  at I m. 
Approximate maximum sound level ( pair at 2 m ) . 

Distortion ( 96d8 al I m ) good 

Distortion ( I OOW peak ) .  good 
Impedance characteristic ( ease of drive ) .  . . good 

Forward response unifonnity . very good 
Typical price per pair. . £ 1 3 5  when reviewed, now £ 1 5 9  

Top: Frequency response, I m  sine wa ve, plus 2 nd (solid) and 
Jrd (dashed) harmonic distonion (al 96dB 
Middle: Impedance (modulus) 
Bollom: Frequency response. 2m h-octave a veraged (solid, 
axial; thick dashed, 30° horizontal; thin dashed, 45° hori
zon tal; do11ed, 1 5 °  vertical!. 
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Mordaunt-Short I 
.� Tel :  0 7 3  080 7 2 1  

This recent introduction from Mordaunt- Short 
represents one of the heaviest models we had to 
contend with . The Signifer - somewhat 
reminiscent of the Spendor BCJ in  so far as its 
general size and appe arance are concerned - is 
a stand mounted three-way system employing a 
new 25 mm Isophon soft dome tweeter working 
above 4kHz. A l 3 5 mm diameter treated pulp 
cone unit handles the midrange; developed and 
manufactured by Mordaunt- Short themselves, it 
possesses a special surround termination. They 
also make the 300mm pulp cone bass unit which 
completes the vertical-in-line array of drivers . 

This 70 litre enclosure is reflex loaded by a 
6 2mm diameter tunnel port, the rear tightly 
packed against a polyester fibre pad which offers 
some degree of damping. Of rigid,  braced but 
undamped construction, the cabinet is recessed 
at the front to accommodate the high.power plug-

in crossover, which is equipped with a single 
five-position control to adjust mid and treble 
balances in l dB steps . 

Lab results 
An excellent pair match to within ±0.S dB was 
demonstrated up to 5 kHz, holding to a good 
±0. 7 dB at frequencies above this level. Of average 
sensitivity at 86 dB/W, the bass register was well 
extended with a -6dB point at 3 3 Hz. Generally 
very good on distortion, for example, 0. 1 5 % was 
recorded at 500Hz with typical values around 
0 .3%;  although a good 2% at 35 Hz was measured, 
the distortion rose surprisingly to 4%, 9 3 H7 

The Signifer was not the easiest loudspeaker 
to drive , the typical impedance value being 6 
ohms with dips to around 5 at important sections 
of the spectrum , namely 90Hz and l . 5 kHz . In 
fact with the midrange boosted (dotted curve ) 
the l . 5 kHz minimum was closer to 4 ohms,  and 
if the model is to be driven hard, a fairly load
tolerant ampl ifier should be used. Exhibiting 
excellent power handling, a I 05 dBA maximum 
was within the Signifer's compass ,  and it re
produced electric bass guitar very well up to a 
staggering 250W input level ,  a similar peak on 
wideband program causing no problems. 

On axis at I m  the response held to within 
tight +/-2 . 5 dB limits from 4 3 Hz- 1 0kHz , 
although above 2kHz some mild irregularities 
were present, with a notable peak at 1 1  kHz . 
coupled with a premature HF rolloff there after .  
Out at  a more realistic 2m distance,  using ' i 
octave averaging, the characteristic response 
was better integrated and looked good overal l ,  
with the exception o f  a s l ight prominence in the 
I 2 kHz region. The mild dip ( dotted) relates to 
the ' I  0° above' response, which is in any case 
representative of an unlikely listening axis for 
such a tall stand mounted model ,  while at 1 0° 
below and 30 ° l ateral ly off-axis ,  the responses 
were excel lent to 1 OkHz - remarkably so, in 
fact, for such a l arge ,  flat baffie design . 

S o u n d  qual ity 
Pl aced in the top category on the live sound 
comparisons, the Signifer performed well on all 
sounds , but proved exceptional on bass guitar. 
Colorations were very sl ight, including mild 
'edgy ' ,  'boxy' and 'fizzy' effects . 

The Signifer repeated this  fine performance 
on the more complex stereo tests, with stable , 

Mordaunt- Short Signifer 
( revised and reprinted) 

above average imaging and a good depth pre
sentation. Musical clarity was also to a high 
standard, and the bas s ,  if  s lightly boomy, was 
satisfactorily deep and powerfu l .  Coloratio;is 
were also well controlled, and mainly confined 
to a trace of treble peakiness .  
S u mmary 
With one or two minor criticisms - notably 
amplifier loading and upper treble balance -
this speaker offered a fine performance particu
larly on bass,  power handling, loudness ,  
coloration, distortion and max imum sound 
levels .  Well constructed, with an attractive • 10 • • "

appearance and producing satisfying stereo , the 
Sign zfer justified its high price , and thus merits 
recommendation. 
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Axial sine wave reference response, I m  (OdB= 90dB 
sensitiv ity; dashing corrects chamber anomalie s . )  

Size 8 1  ( 38)  H :  3 8 . 5 (  1 5 )  W:  33(  1 3 )  D: cm( inches )  

Recommended ampl ifier  power per channel  ( for 

96dBA per pair at 2 metres min imum ) . 20-2 50W 

Recomme nded p lacement 
Frequency response within ±3dB ( 2 m ) . 
Low freq uency rollofT ( -6 d B )  at ( I m )  . .  
Voltage sensit iv i ty ( ref 2 . 8 3 V .  ic :  I watt i n  8 ohms ) .  
Approx imate max imum sound level  ( pair  a t  2 metres ) 
Third harmonic d istortion (96dB at I metre) v .  good 

35 H,-2%. 8 J H,-4%. 
typical ly 0 . 3 %  or less 

average 

Fo�ard r:sponse u� ifonnity . . . . . . v .  good 

Typical pnce per pair . £600 when reviewed. now £699 incl stands 
Impedance vs frequency ( mod Z)  

1----t----t---+-+---t-+---t-t---f-+---+--+-----t------+---+---t---�-t-----+----t-- r
1--+---+---+---+---•-+--+--+--+--+--+-f--+---+--+---+--+-+--+--+--+--+___,_____,___. IOdB 

�--+----+--+- 1 l t d I I · I Lk t.. I I /k I I lb"+; 1't=t 1 -..... \ 7 / - '�·p·' r i-·�";c:";r: ;1 � /, 
/ ·'' I/ . · ' 

\ 

\ 
63 1 00 200 500 l k  2 k  5 k  I O k  Hz 20k

• , -octave averaged frequency response. 2m solid axial :  dotted l 0° above and below: dashed 30° horizontal



CASSETTE ii 11) TAPE RECORDERS I I H i

A u rex 
A1wa AD3200 
A 1wa A D 3 1 00 
Akai 4000 0 .  
Aka i G X M 5 0  
Akai C S M O I  
Aka i  C S M 0 2  
Aka i  G X 6 2 0 0  
B ic  
D u a l  C 8  I 2 
Dua l C 8 2 2  
D u a l  C 8 2 8  
H a r m a n  K a r d o n  
H i l a c h 1  D35S 
H i t a c h i  045S 
J V C  
M i t s u b i s h i  
N a k a m 1 c h i  N 4 8 0  
N a k a m 1 c h i  N 4 8 2  
P ioneer  

C T F 200 

A O C  A L T I  
A O C  L M F I  

Aka 1  AP050C 
A 1wa 
ADC 1 50 0 1 0 3 4  
A D C  1 60 0 1 0 3 6  
B & O  
C o n n o i s s e u r  
Dua l  CS 505 
Dua l  CS  506 
Dual  CS 606 
Dua l  C S  7 1 40 
D u a l  CS 7 3 1 0  
Gar rard 

G T 2 5 0 1 2 5 5  
0 0 4 5 0 /  4 5 5  
0 0 0 5 5 0  
000650 

H i tac h i  
J V C  
Le Mat  
Marantz  
M i c h e l l  Rei  E lec 
M ic h e l l  Ref  Hyd 
M ic h e l l  Focus 
M icro S e i k i  
M i t s u b i s h i  LV5 
P ioneer  PL200 

(P&P £3.50) 

P. O . R .  P ioneer  C T F 3 0 0 . 
£ 1 2 9 . 0 0  R e v o x  I ( T R )  

£ 9 9 . 0 0  R o l e !  R D4 0 0  ( C D ) . 
P . 0 . R . Role !  R D I OOO ( C D )  

£ 1 9 9 . 00 S a n s u 1  D 9 5 M  
£69 . 0 0  S a n s u 1 D I 00 
£89 .00  Sansu 1  D 3 0 0 M  

£390 . 0 0  S a n s u i  S C I  300 
P 0 . R  S a n s u i  S C 3 300 
P. 0 . R .  S o n y  
P 0 R Tandberg  T C 0 4 2 0  
P 0 R .  Ta nd berg T C D440A 
P. 0 . R .  Tan d berg T D 2 0 A  
P. 0 . R .  Tec h n ics  R S M 260 
P. O . R .  Tec h n i c s  R S M 2 7 0 X  
P. O . R .  Tec h n i c s  R S M 2 5 0  
P. O . R .  Tec h n i c s  R S M 2 1 5  
P. 0 . R .  * Tr io
P. 0 . R .  Teac x 3 

Teac x 1 0  
£82 . 0 0  Y a m a h J  ( C D )  

PICK-U P A R M S  
(P&P £ 1 .95) 

£33 . 0 0  O n o f o n  A 5 2 1 2  
£60 . 0 0  S M E  3009 N D  
P. O . R .  S M E  3009 / S 2  Del 
P. O . R .  S M E  F D 2 0 0  
P. 0 . R .  S M E Ser ies  I l l  
P. O . R .  S M E  Ser i es  1 1 1 / S  

TURNTABLES 
(P&P £3.50) 

£1 1 2 . 0 0  P i o n e e r  3 0 0 X  
P. 0 . R .  S o n y  

£67 . 00 S a n s u 1  P50 
££86 . 0 0  S T D  305S 

P O . R .  S T D  30 5 / S M E  l l l S  
P. O . R .  Tec h n i c s  S L 0 3 3  
P O . R  Tec h n 1 c s  S L ?  
P 0 R Tec h n 1 cs SL 1 0  
P 0 R Tec h n 1 c s  S L O  I 
P . O . R .  Tec h n ic s  S L D 1  
P 0 R .  Teac 

T h o r e n s  T D 1 2 6 1 B C  
£45 . 0 0  T h o r e n s  T D 1 6 0 B C  

PO . A .  T h o r e n s  T D 1 1 5 1 2  
£92 . 0 0  T h o r e n s  T D 1 1 S I O R T  
£99 . 0 0  T h o r e n s  T D l 0 4 / 2  
P . O . R .  T h o r e n s  T D I O S / 2  
P. O . R  T h o r e n s  T D I O S I O R T  

£ 1 9 . 0 0  T h o r e n s  T D l 6 0 1 S u per  
P. O . R .  T h o r e n s  T D 1 60C 
P. 0 . R .  T h o r e n s  
P. 0 . R .  1 60 / S M E  3009 

£1 01 . 00 

. P . O . R .  
£74 . 9 0  

£1 6 9 . 9 0  

£ 8 2 . 0 0  

£92 . 0 0  

P. 0 . R .  
£ 1 3 9 . 00 

£ 1 8 9 . 0 0  

P. 0 . R .  
P. 0 . R .  
P 0 . R  
P. 0 . R .  
P. O . R .  
P. O . R .  
P . 0 . R .  
P. 0 . R .  
P. O . R .  
P. O . R .  
P 0 R 
P .0 . R .  

£64 . 2 5  

£59 .00  

£65 . 0 0  

£ 2 4 . 4 0  

£ 1 0 9 . 0 0  

£79 . 0 0  

£ 1 0 3 . 0 0  

P 0 R 
£59 . 0 0  

P 0 R 
£227 . 0 0  

P. O . R .  
P. O . R .  
P . 0 . R .  
P. O . R  
P. O . R .  
P . O . R .  
P. O . R .  
P. 0 . R .  
P 0 R .  
P. O . R .  
P. O . R .  
P. O . R .  
P . O . R .  
P .0 . R .  
P. O . R .  

£ 1 7 1 . 0 0  

P. 0 . R .  T h o r e n s  1 60 5 / S M E  1 1 1 £263 . 0 0  

P. O . R .  T h o r e n s  1 60 K i t  £21 . 0 0  

P O . R  T r io K 0 1 0 3 3 B  P O . R .  
£85 . 00 Yamaha P. 0 . R .  

CART R I DGES " 1 /STYLI - 1  

A K G  P8ES 
A K G  PIE 
A K G  P 8 E  
A K G  P6E  
A / T Tec h n ica  
A O C Z L M  . 
A O C X L M M k 3  
A O C V '_ M M k 3  
A OC 036 M k  3 
Dynavector 20A M k 1 1  
Dynavector  2 0 8  M k l l  
Oynavector  1 OX / 2  
E m p i re . .  
Go ld  r i n g  G800/G800H 
Go ld  r i n g  G850 . ��!������D O S E

G rado G H  . 
J V C X I . 

Cartridges 
. . £ 5 2 . 7 5  

£ 2 5 . 0 0  

£46 .00  

. . . . . . .  £1 6 . 50 

. . . . .  P. 0 . R .  
£ 5 6 . 0 0  

£35 .70  

£ 2 5 . 5 0  

. £1 8 . 40 

. . . . . .  £68 . 00 

. . . . .  £91 . 0 0  

£49 . 0 0  

P. 0 . R .  
. . . . . . £7 . 1 5  

. £4 . 8 0  

£ 1 9 . 30 

. .  £37 . 0 0  

. . . . .  £55 . 0 0  
. .  P. 0 . R .  

. .  £27 . 0 0  

£37 . 0 0  

£49 . 0 0  

. . . . . . . . . .  £ 3 9 . 7 5  

. . . . . . . . . . . . . . . . . . .  £24 . 0 0  

£1 5 . 7 5  

£ 3 2 . 0 0  

£1 3 . 0 0  

Ortofon Concord  I o . . 
Ortofon C o n c o rd 2 0  
Ortofon C o n c ord 30  
Or to fon  M C I O  
Ortofon V M S2 0 E / 2  
Ortofon V M S I  O E / 2  
Ortofon V M S3 0 E / 2  
Orlof o n  F F I  5 E / 2  
Ortofon F 1 5 E/  2 
Ortofon M 2 0 E  S u p e r . 
P i c k e r i n g  X V I  S 6 2 S  
P i c k e r i n g  X V I  5 1 2 00 
P i c k e r i n g  XVI  S 3000 
S h u re M 5 S / E .  
S h u re M ? S / 6 / 2  
S h u re M ? S / G . 
S h u re M I S / E D .  
S h u re M 9 S E O  
S h u re M 9 5 H E  
S h u re M 9 5 EJ I  2 
S h u re V I S  Mk 3 
S h u re V l 5 M k 4  
Stanton 6 8 1  E E E  . .  
S tanton  6 8 0 E E  
Tec h n i c s  

ADC S S  I e q u a l i s e r  
A D C  SS2  e q u a l i s e r  
Aka 1  A M U O I  
Aka ! A M U 0 2  
Armstrong 6 2  I 
A u rex 
Cambr idge  A u d i o  
Dua 1 C V l 1 50 
Dua l  C V I  2SO  
Dua l  C V !  4 5 0  
L u x  
J V C  
M a ra n t z  
M it s u b 1 s h 1  
N A O  3 0 2 0  
P ioneer  S A 4  I O / S I  O 
Quad 3 3 1 4 0 5 1 4 4  
Revox 
Rogers A 7 5 /  A I 00 

. £1 9 . 00 

£34.DO 

P . O . R .  
. P . 0 . R .  

. . . . P . 0 . R .  
£ 9 . 7 0  

£1 5 . 20 

£1 6 . 1 5  

. £ 1 5 . 50 

£20 . 3 0  

£24 . 0 0  

£1 4 . 2 0  

. £46 .90 

£65 . 0 0  

£48 . 0 0  

. . . . . . £31 . 0 0  

. P . O . R .  

AMPLIFIERS 

(P&P £3.50) 

£63 . 0 0  
£ 1 3 0 . 0 0  

£7 1 . 00 

£8 2 . 0 0  

£ 1 2 1 . 0 0  

P. O . R .  
P. 0 . R .  
P. 0 . R .  
P. O . R .  
P. O . R .  
P. O . R .  
P. O . R .  
P. 0 . R .  
P 0 . R  

On  Oem 
P 0 R .  
P. 0 . R .  
P 0 . R .  
P. O . R .  

Rote I R C  1 000 
Ratel  RB I OOO 
Rote I RA  I OOO 
S a n s u i A U 3 1 7 / 2  
S a n s u 1  A S  
S a n s u i  A ?  
S a n s u i  A9 
S u g d e n  
Sony  
Teac 
Tec h n 1 c s  S U V 3  
Tec h n 1cs  S U V 5  
Tec h n 1 c s  S U V /  
Tr i o  KA405 
Tr i o  KA305 
Yamaha 

Styli 
£32 . 0 0  

£1 3 . 00 

£ 8 . 0 0  

P. 0 . R .  
P. 0 . R .  
P. O . R .  
P. 0 . R .  
P. O . R .  
P. O . R .  
P O . R  
P 0 . R .  
P. O . R .  
£ 4 . 0 0  

£ 3 . 0 0  

£1 1 . 9 5  

P. O . R .  
£ 2 3 . 5 0  

£ 1 0 . 4 0  

£1 1 . 3 0  

£ 2 3 . 4.0 

P . O . R .  
P . 0 . R .  
P . 0 . R .  
£8 . 1 5  

£ 8 . 0 0  

£9 . 9 5  

£ 1 4 . 20 

£ 1 9 . 7 0  

£

£ 1 0 . 30 

£21 .30  

£34 . 6 0  

£ 2 8 . 0 0  

£21 . 3 0  

P . 0 . R .  

£1 0 9 . 90 
£ 1 0 9 . 90 

£ 1 0 9 . 9 0  

£ 1 6 5 . 00 

£ 7 5 . 0 0  

£ 1 0 0 . 0 0  

£ 1 2 9 . 0 0  

P. O . R  
P. O . R .  
P .O . R .  
P. O . R .  
P. O . R .  
P. 0 . R .  

£ 1 1 9 . 00 

£91 . 0 0  

P. O . R .  

C LEARA N C E  BARGAI N S  C L EA R A N C E  BARGAI N S  
(NEW, EX-DEMONSTRATION, SHOP SOILl!D O R  SECONDHAND) 

AP050C 
G X M 5 0  
G X M 8 0  

AKAi 
£1 1 0 . 0 0  

£ 1 9 9 . 0 0  

. £250 . 00 

A R M S T R O N G  

6 2 1  
6 2 5  

S S 2  

£1 1 5 . 00 

£ 1 7 0 . 00 

£1 2 0 . 00 

B / Master 1 900 . . . . . .  £21 9 . 00 

BI Master 2 2 0 0  . £2 5 4 . 0 0  

1 26 

GARRARD 

R O T H  

RA 3 1 2 ( s / s )  
R O  I OOO 
RPI  OOO 

£60 . 0 0  

£ 1 3 9 . 00 

£89 . 00 

D D O S 5 0  
0 0 0 6 5 0  
G T 2 5 5  

£92 00 

£99 . 0 0  

£45 . 0 0  SANS U I  

H ITAC H I  
0 4 5S £96 . 00 

A U 3 1 7  
S C  1 300 
S C 3 3 3 0  

NAKAMICHI 
N 4 8 0  
N 4 8 2  

NEAL 
302 
3 0 2 ( P LAY 0 N LY )  

£225 . 00 

£299 . 0 0  

TC 3 9 9  
T C K  3 5  

£299 . 0 0  T C K  6 t 
£230 . 0 0  T C K 7 1  

SONY 

£1 3 9 . 0 0  

£1 1 5 . 00 

£1 60 00 

£23 5 . 00 

£ 1 0 5 . 0 0  

£ 1 3 9 . 00 

£ 1 8 5  00 

' 

TEC H N I C S 

SA 5460 ( s / h )  
R S 2 7 5 ( s / h )  
S B  30SO 
S B R  3 
System BO 
S L B 2  
S L B 3  
S L 0 2  
S L D 3  

YAMAHA 

A 4 5 0  
A 5 5 0  
Y P 5 1  I 
C R800 ( S I H )  

£ 1 6 0 . 00 

£1 1 0 . 00 

£89 . 0 0  

£ 1 3 9 . 00 

£71 0 . 00 

£67 . 0 0  

£83 . 0 0  

£ 8 6 . 0 0  

£ 1 0 0 . 00 

£75 . 0 0  

£ 8 9  00 

£86 .00  

£99 . 00 

TUN ERS , r ,  RECEIVERS i <

A u rex 
A k a i  AAR30 
A k a i  A A R 2 0  
A k a i  A T K 0 2  
A i w a  
A 1wa M ic ro  
Armst rong  6 2 5  ( R )  
D u a l  C R  1 7 1 0  
D u a l  C R  1 7 30 
D u a l C T  1 1 5 0 
D u a l  CT 1 2 50 
Harman Kardon 
JVC 
Maran tz  
M i t s u b 1 s h 1  
P i o n e e r  SX600 
P ioneer  S X 7 0 0  
Quad  F M 3  
Revox 
Rogers T 7 5  
Rote I RT I O O O  

( P & P  £3.50) 

P.O . R .  
£ 1 1 7 . 0 0  

£99 . 0 0  

£82 . 0 0  

P 0 R .  
P 0 . R  

£1 85 . 00 

P . O . R .  
P . O . R .  
P 0 . R .  
P . O . R .  
P 0 R 
P. O . R .  
P 0 R 
P. O . R .  

£92 . 0 0  

P. O . R .  
P O  R 
P. 0 . R .  
P 0 . R  

£89 . 9 0  

S a n s u 1  R30  
Sansu 1  R 5 0  
S a n s u i  R ? O  
S a n s u 1  T U 3  t 7 ( T i  
Sa n s J 1  -;- s  
S a n S 'J I  T I  
S o n y  
S u g d e n  
Ta n d berg  T R 2 0 3 0  
Ta n d berg T R 2 0 4 S  
Ta n d berg  T R 2 0 6 0 L  
Ta n d ber9 T R 2080 
Teac 
Tec h n ics  S A 2 0 2  
Tec h n i c s  S A 3 0 3  
Tec h n 1 c s  SA3 1 3  
Tec h n 1 c s  S T S 3  
Tec h n i cs  S T S 7  
Trio KT 3 1 3 L  
Yamaha 

£92 . 5 0  

£1 1 0 . 00 

£ 1 3 9 . 0 0  

£1 1 8 . 00 

£75 . 0 0  

£97 .00 

P. O . R .  
P. O . R .  
P 0 R 
P. 0 . R .  
P 0 . R  
P. O . R .  
P 0 R 

£ 1 3 9 . 00 

£1 6 9 . 0 0  

P. O . R  
P 0 R 
P 0 R 

£85 . 00 

P. 0 . R .  
Rate l  R X  I OOO £ 1 3 9 . 00 

MUSIC CENTRES/MICRO SYSTEMS 

A1wa M 50 2  
A u rex M icro  
H l ! a c h 1  SOT  400 
J V C  M 
M l l s u b 1 s h 1 M C 8000 
Panasonic S G 3 2 0 0  
P a n a s o n i c  SG4 200 
Panasonic 2800 
S h a r p  
Sony  H M K 3000 
Sony H M K 7000 
Tec h n 1 c  Z 1 1  
Tec h n i c  Z 2 2  
Tos h i b a  
Yamaha Systems 

(P&P £4.50) 

£299 . 0 0  

P. 0 . R  
P . 0 . R .  
P . 0 . R .  
P. 0 . R  
P 0 . R .  
P . O . R  
P. O . R  
P 0 R 
P. 0 . R  
P . 0 . R .  
P 0 . R .  
P O . R  
P 0 R 
P . 0 . R  

SPEAKERS , c-,p , /KITS K / (UNITS) l l

A R 1 8  
B&W O M l 2  
B&W D M 1 4  
B&W D M 2 1 2  
Cambr idge  A u d i o  
C e l e s t 1 o n  

D i t t o n  4 4 2  
D i t t o n  1 2 1  
D i t ton  3 2 2  
Cou nty 
D i t ton  1 3 0 
D i t ton  1 50 
D i t ton 200 

C har twe l l  P M 5 5  
C h a rtwe l l  PM 1 1 O i 2  
C h ar twe l l  P M 2 1 0  
Good m a n s  
I M F  
J B L  
Jordan  Watts M o d u l e  
K E F  C e l e s t e  I V  
K E F  Concord I V  
K E F  1 0 3 2 

(P&P £3.95) 

£83 . 0 0  

P D . R .  
P .O . R .  
P . O . R .  
P O . R  

£299 . 00 

£70 . 0 0  

£240 . 0 0  

£95 . 0 0  

£1 1 0 . 00 

£ 1 4 0 . 00 
£ 1 8 6  

P . 0 . R .  
P. 0 . R .  
P O . R  
P. 0 . R .  
P. 0 . R .  
P. Q . R .  

£ 2 0 . 5 0  

£1 1 9 . 0 0  

£1 9 9 . 0 0  

P .0 . R .  

K E F  B l 3 9 ( U J  
K E F B l l O ( U )  
K E F B200 ( U )  
K E F  T 2 7  ( U I  
K E F D N 1 2  
K E F D N 1 3  
M o n  i i  o r  A u d i o  
M o r d a u n t - S h o r t  
R i c h a r d  A l l a n  
R A l l a n  K i t s  S / Tr i p l e  

£ 2 8 . 5 6  

£1 1 . 2 2  

£ 1 2 . 75 

£8 .67  
£9 . 5 0  

£ 7 . 3 0  

P. O . R .  
P. O . R .  
P. 0 . R .  

Assy ( P R ) 2 0W ( K J  £ 1 1 0 . 0 0  

Rogers  S t u d i o  P. O . R .  
Rogers L 5 3 1 5A P . 0 . R .  
Ta n n oy 

Oxford 
Dorset 
OC386 

W h a rleda le  
Laser 4 0  
Laser 60 
Laser 80 

P. O . R .  
P . O . R .  
P . 0 . R .  

£65 . 0 0  

£82 . 00 

£1 00 . 00 



ProAc Studio 3 L ProAc, 30 Lodge A venue, Elstree, Middlesex 
Tel 0 1 -207 1 1 5 0  

---------------------------------------------------------

Paul Tyler, the founder of Celef Audio, also 
designs and manufactures speakers for the up
market Proac company. The Studio 3 is their most 
expensive model to date, and costs around £ 1 ,200 
a pair. 

Externally  the speaker does not seem particu
larly elaborate, vertically aligned 250mm bass unit, 
7 5 mm midrange and 1 9  mm tweeter making up the 
driver  complement. The . thinwall  chipboard 
carcase has bituminous panel damping and a fairly 
modest 5 1  l itre internal volume, reflex loaded by a 
large 7 5 mm diameter 5 0mm deep tunnel port. 
However, detail s  are important here, and hold the 
key to the engineering quality of the '3. F rant and 
back panels are in costly l 9 mm multiply, while the 
high quality 1 1 -e lement crossover uses close 
tolerance components of high power handling 
capacity. All three drive units are unusual. The 
1 9 mm soft fabric dome tweeter is  a ferro-fluid 

cooled version of the Scan D2008. The remaining 
two units are British and are virtually hand-made 
by A TC. The midrange unit is  a large soft dome 
with a massive magnet and great power handling, 
and the bass unit has a 7 5 mm coil and an equally 
large magnet on a die-cast frame, the diaphragm in 
this case being a highly rigid shallow pulp cone 
with heavy damping. These very costly units 
account for much of the system price. 

Lab results 
Pair matching was good and the sensitivity was just 
average at 86 dB/W, though the very good power 
handling capability enables high sound levels of up 
to I 09 dBA for a pair, using amplifiers delivering 
up to 500W per channel. For the overall size the 
low frequencies were quite extended, with the 
-6 dB point at 42 Hz. As with the Celef 'HE the 
grille was found to exert a significant influence, 
and the responses through the presence band 
were marginally smoother with it removed. The 
axial response was nonetheless well balanced with 
the grille in position, particularly above 200 Hz, 
although some LF unevenness was also present 
below 200 Hz ( ± 2 dB peak to · trough) . The excel
lent and balanced behaviour of the drivers and 
crossover was confirmed by the fine set of off- axis 
responses. With such good integration the poten
tial for a fine stereo performance is self-evident. 

At 96dB distortions were low, particularly the 
critical third harmonic which averaged 0 . 5 % .  At 
l OOW peak ( some l 06 dB at I m) these low levels 
were maintained at 500 Hz, although at 5 kHz an 
0 .5  dB compression was noted together with a mild 
2% second harmonic content Possessing a 6 . 4  
ohm minimum impedance, the amplifier loading 
was an easy 8 ohms nominal, with the phase angles 
held to less than 20° above I OO Hz. 

Sound quality 
Scoring highly on the live sound comparisons, the 
Proac showed a light, airy character sympathetic 
to the test sounds. The usual ' boxy' ' woodeness' of 
most conventional designs was absent, and percus
sion sounds were notably clean but without 
excessive treble emphasis. The electric bass guitar 
was also wel l  handled, providing good evenness, 
depth and great power. The full 5 00W was 
tolerated on peaks with an extraordinary 1 40 W  
average power input. 

This model did equally well on the stereo 
programme sessions. The bass was judged slightly 

lumpy but was nonetheless favoured for its power 
and depth. Imaging was very good, and proved 
stable with a pleasing perspective and well de
veloped depth, while  the whole sound was ' atmos
pheric' and not concentrated on the enclosures. An 
' airy' if slightly ' thin' effect was produced but 
without any hardness and with very l ittle ' fizz',
while coloration was very low by conventional 
standards. Clarity and detail rendition were also 
both very good. 

S ummary 
A compact, high quality speaker with extended 
bass and exceptional power handling, the Proac 3 
offers a smooth and wide frequency response 
together with low levels of coloration and very 
good sound quality. The price i s  undoubtedly very 
high, but the performance is exceptional, and 
justifies recommendation. 

Update 
There are now two versions of the Studio 3 
differing only in the magnetic materials used in the 
mid and bass drivers. The Al Ni Co magnet version 
cost £ 1 26 5 ;  ceramic £977 .  

Size ( H. W ,  D) . 
Weight . 

. 68 . 5 .  3 0 . 5 .  33 ( 2 7 .  1 2 .  1 3 )  cm( inches) 
. 30 ( 6 6 )  kg( lbs) 

Recommended amplifier power per channel 
( for 96dBA per pair al 2 metres minimum) . 25-500W 

Recommended placement . . . . . . . . .  stands 
Frequency response within ± 3 dB ( 2 m) . . . . . . . . . . . . . .  47 Hz-20kHz 
Low frequency rolloff ( -6dB) at I m . . . . 42 H z  
Voltage sensitivity ( ref 2 . 8 3  V .  i e:  I watt in 8 ohms) a t  I m. . . 86dB 
Approximate maximum sound leve l  ( pair at 2 m ) . I 09dBA 
Distortion (96dB at I m) .  
D istortion ( I OO W  peak) . .  
Impedance characteristic ( case of drive ) .  
For.vard response uiliformitv . 
Typical price per pair inc VAT . .  
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ProAc Studio 3� 
Top: Frequency response, 1 m sinewa ve, plus 2 nd (solid) and 
3 rd (dashed) harmonic distortion @l 96dB 
Middle· Impedance (modulus) 
Bottom: Frequency response 2m 16-octave a veraged (solid, 
axial; thick dashed, 30° horizontal; thin dashed, 45° hori
zon/a�· dotted, 15°  vertical). 
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Three companies are currently licensed to produce
the BBC-specified LS3/5a design, namely
Audiomaster, RAM and Rogers ( together with the
latter' s associated company Chartwell) . Current
production samples from Rogers form the subject
of this review, but the other manufacturers'
versions should prove very similar. The closeness
of the specification and the regular checks made by
BBC engineers should ensure that this is amongst
the most consistent loudspeakers commercially
available. 
The 3/Sa is a miniature sealed box system of

some 5 . 5 litres volume. An elaborate and costly
crossover is employed to equalise and balance the
drivers to a strict licence specification, and trans
former matching is incorporated for fine control of
tweeter sensitivity differences. Two vertically
aligned KEF drivers are used, namely a large
magnet l l Omm bextrene cone bass/mid, and a

anomahes, a 
battened plywoo from fully se_am el dampmg. pan 

Lab results 
In the crossover region a mild l-2dB mismatch
between left and right reference traces was noted,
but elsewhere an excellent correspondence ex
isted A low 82.5 dB sensitivity was measured with
the -6dB point at 59Hz. The system resonance
was placed at 7 5 Hz, and the speaker was easy
to drive, the modulus of impedance being typically
1 2  ohms and never falling below 8. Under
standably the test level for third harmonic distor
tion was set at the lower 90dB level, and under
these conditions an excellent result from 70Hz
upwards was recorded 
At l metre the reference curve showed a very

uniform midband, 200Hz-3kHz, with an equally
uniform HF range, although this was mildly lifted
by l-l . 5dB relative to the mid; upper bass was
marginally exposed as a +3dB hump. 
At 2 metres the characteristic responses were

seen to be remarkably well integrated. All curves,
30° lateral and l 0° vertical, conformed with that on
axis to within 2-3dB throughout the frequency
range. 
Although smooth, the response was however

characterised by a 3 dB hump at 1 50 Hz, with a
related area of dip at 400Hz. 

S ound quality 
The table showed that the sound quality was above
average on an overall basis, which is not only a
good result for the price, but is also remarkable
considering the speaker' s diminutive size. No
allowance was made for the latter during the
listening sessions. 
Rated well above average on the live sound

comparisons, colorations were only of slight
degree, and included 'tubby' , ' edgy' , 'bright',
' chesty' , ' thin' and 'mid-recessed' effects. In
general, however, its rendition of the live sounds
was very good 
While imaging was very good, the subjective

frequency balance would appear to have affected
the speaker' s stereo programme performance. The
panel described slight to moderate ' hollow' , ' edgy' ,
'fizz', ' sibilant' and 'metallic' effects, with a
thinned mid-balance, and a light, ' plummy' bass.

� Rogers LS3/5 A 
-

(partly re-assessed) 

. Little bass depth was perceived, :\ll'1ough detail
and clarity were both of a high order. 
A further pair assessed in the last tests have 

allayed our fears with a better overall balance and 
fewer criticisms from listeners. oetow: upper curve lm sine wave reference ; 

lower curve 3rd harmonic distortion ref 
upper curve (% scale ref OdB) . 

Summary distortion measured at  90dB 
The intrinsic quality of this design has well enabled ' 
it to maintain its competitive market position, and 
reputation as a miniature of monitor quali 

undoubtedly justified. Sounding more natural on 
high stands clear of walls or comers, quite good 
results can also be obtained in open shelf location. 10
Bearing in mind the limited bass power handling 
and loudness, the 3/Sa may nevertheless be ,, 
recommended on the basis of its high sound quality
for the price.

40' 

Size 30( 1 2 ) H :  1 8 . 5 ( 7 .5 ) W:  1 6( 6 . 5 ) D : cm(inches 1 
Weight . 5 . 5( 1 1 .5 )  kg( lbs)  
Recommended amplifier power per channel  ( for 
96dBA per pair at 2 metres minimum) 30 to 50W 
Recommended placement . high stand (or shelf) 
Frequency response within ± 3 d B  (2m)  . . 90Hz to 20kHz 

below:  impedance vs frequency (mod Z ) .  

Low frequency rollofT (-6dB ) al ( l m) . . . . 59 H_z ! i 1 1  
Voltage sensitivity ( rer 2 . 83V ,  ie :  I watt in 8 ohms ) . 8 2 .SdB·at I m  4 Ti 
Approximate maximum sound level (pair at 2 metres ) .  93dBA u �-'�· �·��� 
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Third harmonic distortion ( 90dB  at I metre) . . very good 20Hz SOHz 100Hz 200H• 500H• 111.Hz 2llH1 Sir.Hz 10kHz 20kH1 
Impedance characteristic ( ease of drive) . . . . . . . .  very good below: averaged frequency response at 2m (solid Forward response uniformity . very gooct curve on axis, dotted curve 1 oo vertical , dashed Typical price per pair . . . . . . . . . . . .  £ 1 8 5  when reviewed. now £207 curve 300 horizontal) vertical scale l dB/div. r---- 4 -�:::::..L�� 11E1=u1j- --- -- -i-l�EY-t�=tJM@mF=1 i:= _ _  E:�ctt·l· _, ___ ::_r--=--i·�-- ···-
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Rogers Studio 
Swisstone Electronics Ltd. , 4- 1 4  Barmeston Road, London SE6 3 BN 
Tel 0 1 -697 8 5 1 1  

Evolved from the Rogers Export Monitor, itself a 
close relative of the original LS 3/6 BBC design, 
the Studio is designed to meet new targets set by 
Rogers for this classic and essentially two- way 
system. As before the main driver is a 200mm 
bextrene cone unit, the latest version correspond
ing very closely to the original HBC profile. 
Built on a cast alloy frame, a high power motor coil 
and improvements in  excursion control and 
linearity endow it with fine power handling. The 3-
1 3  kHz range is  allocated to the Celestion HF I 300, 
with a KEF 72 7  1 9 mm extending the range 
through the final octave. A complex high quality 
crossover integrates the three drivers, and the 43 
litre enclosure is  reflex tuned by a substantial short 
tunnel port to approximately 45 Hz. The excel
lently veneered panels  are made from a resin fibre 
insteud of the original plywood, and are damped by 
bituminous pads. 

Lab results 
Sensitivity was an average 86 dB/W, which is a 
little higher than for other similar systems. With an 
allowable 250W programme maximum, quite high 
sound levels of I 04dBA are possible, while the low 
frequency rolloff is a respectable 46 Hz for -6 dB. 
Pair matching was very good with a slight 
imbalance above 1 5  kHz, and as a true 8 ohm 
system the Studio should be easy to drive. 

Distortion levels were well controlled, exhibiting 
particularly good results in the midband. Although 
high values were recorded at low frequencies, they 
were more than satisfactory at the test 96 dB sound 
level. The good crossover power handling was 
evidenced by the peak distortion result at 500 Hz, 
with just 0 . 5 dB of compression and 1 % of second 
harmonic; 0 .2dB of compression was recorded at 
5 kHz, but no additional distortion was generated. 

On axis at l m the low frequency range was 
clearly well tuned and balanced, with an almost 
textbook response from 55 Hz up into the midband. 
Mild irregularities were present thereafter, but the 
essential evenness of the frequency balance was 
preserved. At 2m with Yi -octave averaging, the 
phase notch at l 4kHz was shown up for the minor 
subjective feature it was, with the well balanced 
and integrated response well charted. Such flatness 
and di spersion uniformity potentially offers fine 
stereo. 

S ound quality 
Rated in the top class on comparisons with live 
sounds, the Studio was relatively uncoloured, 
exhibiting a slightly ' light' character well suited to 
voice and solo instrument reproduction. It was 
considered to possess good accuracy, while the 
bass power handling was highly satisfactory, with 
good fundamental power and quite even tonal 
differentiation up to an average of 60W ( 2 5 0 W  
peak) o n  electric guitar. 

On the stereo sessions the speaker sounded 
smooth and transparent, exhibiting a wide, even 
response and quite low coloration. A slightly ' light' 
and ' airy' impression was given, not perfectly 
' rounded' in balance, and the bass was marginally 
' boomy' in our listening room, but the mid and 
treble were . exceptional. Stereo imaging was 
precise and stable, with good depth. 

Summary 
Rogers have succeeded here in refining an estal:r 
li shed design concept to a level where new 

standards of sensitivity, coloration, balance, dis
tortion and power handling are attained using a 
relatively compact enclosure. Moreover the price 
has been kept competitive so it is an undoubted 
' best buy' and has been shown to merit its ' studio' 
label. 

Size ( H. W. DJ . 
Weight . .  

. 6 3 . 5 .  30. 5 .  30 .5  ( 2 5 .  1 2 .  1 2 )  cm( inches) 
. 14 ( 3 1 )  kg( lbs) 

Recommended amplifier power per channel 
( for 96dBA per pair at 2 metres minimum) . 2 5-250W 

Recommended placement stands 
Frequency response within ± 3 d8 ( 2 m) . . . . .  5 0 H z-20kHz* 
Low frequency rollofT ( -6dB) at I m . . 4 6 H z  
Voltage sensitiv ity ( ref 2 . 8 3  V. ie: I watt in 8 ohms) a t  I m  . . 8 6 d B  
Approximate maximum sound level ( pair a t  2 m ) . I 04dBA 
Distortion ( 9 6 dB at I m) .  
Distortion ( I OO W  peak) . 
Impedance characteristic ( ease of drive) . 
Forward response uniformity . 
Typical price . per pair inc VAT. . 
*depends on exact HF axis

. very good 

. very good 
. . . . .  good 

. very good 

£ 3 45 

Top: Frequency response, I m  sinewa ve, plus 2 nd(solid) and 
Jrd (dashed) harmonic distortion @l 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2m 1'1-octa ve a veraged (solid, 
axial; thick dashed, 30° horizontal; th in dashed, 45° hori· 
zontal: dotted, I 5° vertical). 
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Sony SSGl II 
Sony UK Ltd. , 1 34 Regent Street, London W I  
Tel 0 1 -4 3 9  3 8 7 4  

I n  line with the current policy among Japanese 
hi-fi manufacturers to seek closer ties with their 
European m arkets, this  new system from Sony is 
built in West Germany, using special vers ions of 
SEAS drive units made in Norway. Finely 
finished in the Sony tradition the 3 7 l itre enclosure 
is well veneered in a dark rosewood or equivalent 
material. 

A vertical array of drivers is  employed, 
namely a reflex loaded 2 5 0mm bass (carbon 
fibre reinforced pulp cone ) ,  a doped 80mm pulp 
cone midrange and a 2 5 mm soft plastic dome 
tweeter. The crossover eoints , basically l 2dB/ 
octave, are placed at 8 00Hz and 4kHz, and 
while time-del ay-compensate properties are not 
c laimed, the bass unit is in fact brought forward 
from the front panel on a cast ring mount. 
Lab results 
A very good pair match was i l lustrated to within 

0 . 5 dB over the whole frequency range . Claimed 
at 91 dB/W, our estimate for sensitivity was 
nearer 89dB/W , which i s  still well above 
average , while  the -6dB bass rolloff was wel l  
damped at 50 Hz, being typical fo r  the size and 
sensitivity. ( It is  in any case amenable to bass 
lift) . 

Rated as excellent on third h armonic distor
tion, values were very low in the bass and quite 
remarkable in the treble where they measured 
well under 0 . 1  % .  

Scoring average o n  amplifier loading, l argely 
due to a dip to 5 . 5  ohms at 1 OOHz, the remaining 
range was near to 8 ohms and was notably free of 
reactive components, helping to mitigate the 
impedance dip. Power h andling was exceptional 
with the clear and even sounci on electric bass 
guitar sustained up to 200W peak program. 
While a touch 'hard' on rock program, a very 
high 1 05dBA was produced at 2 5 0W, with the 
peak level per channel causing the G 1 l ittle 
embarrassment. 

Using sine wave drive on axis at 1 m ,  the G 1 
did not look so promising, with some minor 
diffraction problems between 5 and 1 OkHz, 
increased irregularity from 1 . 5 to 5 .OkHz , and a 
trough in the 200Hz region. 

When averaged in 1 3-octave band (much as 
the human ear perceives the frequency re
sponse).  the result was much tidier, in practice 
meeting +/-2dB l imits from 6 3 Hz to 1 4kHz. A 
mild plateau was evident around 2 5 0Hz, while 
the vertical off-axis responses were a little 
untidy above 4kHz , the best response being that 
obtained on axis .  Clearly the speaker should be 
axially aligned to face the l istener in the vertical 
plane . On the l ateral axis the results were fine 
and appeared less critical .  

Sound quality 
The Gl performed very well on all listening test 
sequences. Rated as ' good' on the live tests, it 
demonstrated a relatively neutral if slightly hard 
and forward sound with a trace of hollowness, but 
its fine bass performance and ' open' clarity were 
strongly in its favour. 

Ranked as ' very good' on stereo programme, 
the imaging was commended with satisfactory 
stability and a fair depth impression. Possessing 
above average clarity, nonetheless it did not 
escape certam criticisms of coloration, these 

� ------------------...... ---..... --��'C .. ,._'\._ 
Sony SSGl II 

mainly concerned with m i l d  'hard', 'wiry ' ,  
'nasal ' ,  'boxy' and 'brash '  effects whose sub
jective importance will tend to vary with each 
l istener. 
Summary 
This good looking and well engineered system 
offered a fine all  round subjective performance 
with firm bass amenable to l ift if desired . A very 
high maximum sound level was attained with 
high sensitivity, excellently low distortion and 
an 'average ' amplifier rating. Recommendation 
is clearly in order, but as the G/ was on occasion 
a touch aggressive, personal audition would be 
worthwhile .  

Note: 
The Mk II version which was fully retested for this 
edition offers minor modifications to improve the 
high power durability, but was otherwise very 
slffiiTar to the Mk L It did well on the pulsed power 
test with a minimal increase in distortion, but 
performance was better with the grille off, the latter 
responsible in part for the 3 kH z  response 
irregularity. 

Size . 
Weight. 
Recommended amplifier power per channel ( for 
96dBA per pair at 2 metres minimum) . 
Recommended placement . 
Frequency response within ± 3dB (2m)  . 
Lo-� frequency rolloff ( -6dB) at ( I R'I) . 
Voltage sensitivity ( ref 2 . 83  V, ie: I watt in 8 ohms) . 
Approximate maximum sound level (pair at 2 metre s ) .  

. 1 0- I OOW 

Third harmonic distortion (96dB at I metre ) .  excellent 
64Hz-0.8%, I OO Hz-0 .35%.  500Hz-0.4%. 

3 .6kHz--D.08%. typically 0 . 1 %  in the treble 
Impedance characteristic (ease of drive) . .  
Forward response uniformity . 
Typical price per pair inc VAT . 

I ,� ... 

. average 
. good 

. £2 1 0  
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Top: Frequency response, 1 m sine wa ve, plus 2 nd (solid) and 
3rd (dashed) harmonic distortion (iv 96dB 
Middle: Impedance (modulus) 
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Spendor BC l 
Spendor Audio Systems Ltd. , Unit 1 2  Station Road Industrial Estate, 
Hailsham, Sussex BN27 2 ER Tel (03 2 3 )  843474 

First produced in the late 1 960 s the BCJ has long 
been used as a reference by Choice, and as such its 
review is periodically updated by reassessing new 
production samples. In fact, the overall sound 
quality and perceived balance has changed com
paratively l ittle over the ye ars, but significant 
improvements have been made in power handling. 

Basically a two-way system comprising a high 
quality bituminous damped plywood cabinet of 
some 44 litres volume, the main driver is Spendor' s 
own highly refined 200 nim bextrene cone built on a 
die-cast frame. The treble is covered by a selected 
Celestion HFJ 300, whose design origins are in fact 
twice as old as those of the BCJ , while the final 
octave above 1 4  kHz is allocated to a 1 9  mm dome 
unit fi,-om Coles ( the latter originally marketed by 
STC). The complex high power crossover filters 
and equalises the input power with provision for 
precise treble level matching. A simple 5 0 mm port 
reflex tunes the bass, the opening being foam- lined 

to reduce turbulence noises from heavy bass 
outputs. 

Lab results 
Excellent pair matching was recorded, with minor 
differences at 10 and 1 5  kHz, but the sensitivity 
was fairly low at 84dB/W with the -6dB cutoff at 
48 Hz. Suited to amplifiers in the 30 to 1 2 5 W  range, 
the BCJ was capable of a sufficient 9 8 dBA 
maximum sound level in a typical room without 
distress. Rated as ' good' on amplifier loading, the 
minimum impedance was a harmless 6 ohms, 
l 8kHz, and the system was thus easy to drive. 

The third harmonic results at 96 dB, 1 m were 
very good, particularly in the midband, and 
although they did increase rapidly at low fre
quencies, 3% at 50Hz. is still fine in subjective 
terms. Rather more second harmonic was however 
recorded, with an isolated peak of 2% at 3 kHz -
very close to the crossover. It proved happy on the 
I OOW pulsed input showing a moderate 0 . 3 dB 
compression at 5 00Hz and just O . l dB at 5 kHz, 
with no additional distortion. 

On axis at 1 m a phase notch effect was present 
at 1 3  kHz - the upper crossover - and some minor 
irregularity was also evident at the lower crossover 
point of 3 . 5 kHz. A mild upper bass suckout was 
evident tending to isolate the bass as a prominence 
around I OO Hz. At 2m with Yi - octave averaging, 
the output showed excellent integration, smooth
ness and balance, with the off- axis curves demon
strating a close correspondence with those on axis, 
thereby confirming the good dispersion. 

Sound quality 
Rated ' good' on live sound comparisons some 
' boxiness' was apparent in the lower midrange with 
a ' thickened' and 'nasal' effect higher up, but 
neither was judged very serious. The vocal balance 
was very good with accurate sibilants, and acoustic 
guitar was also well handled. By current competi
tive standards the bass power handling was judged 
just moderate, with up to 40W average or 1 25 W  
peak input allowed before ' cracking' . Bass notes 
were well differentiated in timbre, but the output 
was a trifle lumpy. 

Overall the stereo programme performance was 
judged ' very good' . Imaging was laterally stable 
and precise, with fine depth resolution, while detail 
was well defined and without the exaggerations in 
frequency balance so often encountered. Its 
scoring was one of the best regardless of price, 

particularly when heavy rock programme is 
excluded. 

Summary 
The BCJ continues to be a well engineered, fine 
sounding and accurate loudspeaker, offering very 
good value for money. Few models  come close to it 
even now as regards its midrange performance, and 
a ' best buy' rating is applicable. However, the high 
level rock enthusiast should note that the design is 
somewhat limited as regards bass power handling 
and consequently in terms of the maximum sound 
level it can attain, and in general terms the bass 
does seem subjectively somewhat poorly controlled 

Si>e . . 63 . 5 ( 2 5 )  H: 29 .8 ( 1 1 . 7 )  W: 30 .5 ( 1 2 )  D: cm( inches) 
Weight . . .  1 4( 30 . 8 )  kg( lbs) 
Recommended amplifier power per channel ( for 96dBA 
metres minimum) . 
Recommended placement . 
Frequency response within ±3dB (2m) .  
Low frequency rolloff ( -6dB)  a t  ( I m) .
Voltage sensitivity ( ref 2 . 8 3 V. ie· I watt i n  8 ohms) . 84dB a t  I m  
Ai)prox-imate maximum soU-nd JeVei (pair at 2 metres)  . 9 8 dBA 
Third hclrmonic distortion (96dB at I metre) . very good 
Impedance characteristic ( case of drive) . . good 
Forward response unifonnity. . very good 
Typical price per pair . . . . . .  £325 when reviewed, now £362 
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Top: Frequency response, 1 m sine wave, plus 2 nd(solid) and 
3 rd (dashed) harmonic distortion @ 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2m 'IJ-octave a veraged (solid, 
axial; thick dashed, 30° horizontal; th in dashed, 45° hori
zontal: dotted, 1 5° vertical). 
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Spendor SA3 L� Spendor Audio Systems Ltd. , Unit 1 2 Station Road Industrial Estate, 
Hailsham, Sussex BN27 2 ER Tel (0323 )  843474 ............................................................... -.. ...................................................................... _ 

First seen in prototype form early this year, the 
SA3 was designed in response to a requirement for 
a high sound level alternative to the BCJ for use in 
broadcast monitoring in West Germany, and is sti l l  
a rarity in UK shops. Spendor possessed the 
necessary technology to produce a wide frequency 
range 305 mm bextrene cone driver capable of the 
required acoustic power, and this design was 
further developed for use in the SA3, working up 
to 2 kHz. The range above is covered by a high 
power 34mm soft dome tweeter, a recently refined 
model from Audax. 

The large 1 20 litre enclosure is intended for 
stand mounting and is fitted with a minimal 
diffraction foam grille. The system is reflex loaded 
by a large 80mm diameter short duct port. This 
review essentially covers the active prototype 
version which employs a I OO W  bass and SOW 
treble amplifier with an electronic crossover, the 

electronics built in to a removable tray at the rear of 
the speaker. A passive version of very similar 
performance will also be available at around £750 
a pair. Possessing a nominal 88-89 dB/ W  sensiti
vity, it can be updated to active drive at a later date. 

Lab results 
A low -6 dB point of 3 3 Hz was charted showing 
the bass extension expected of such a large 
loudspeaker. The power headroom settings 
showed that a high maximum level of l l OdBA 
should be available from a pair under normal 
conditions (and working on an estimated 200 W 
programme handling capacity for the passive 
version, this should be capable of 1 08dBA but 
without the sizeable subjective overload headroom 
of the active model) .  

The distortion at 9 6 dB 1 m was j udged excellent, 
with admirably low levels of third harmonic. While 
not strictly applicable, the pulsed distortion test 
was tried at two sound levels, namely 1 08 dB and 
98dB. At the former no distortion was detected, 
although a significant 0 . 6 dB compression was 
measured at 5 kHz and a negligible 0 . 1 dB compres
sion at 500Hz.  Reducing the s.p. L to 9 8 dB gave a 
minimal 5 kHz compress ion of 0 . 1 dB. 

On axis at 1 m the response on the sinewave met 
close ±2 .SdB limits from 35 Hz to l 6 kHz. A touch 
of depression in the presence band, l . 5-2 . 6 kHz, 
was apparent and was consistent in the 2m Yi
octave characteristic, but a remarkable feature was 
the very good integration exhibited by this model 
despite the use of a 305 mm bass unit, the 
diffraction slot in front of the latter believed to be 
partially responsible for this performance. How
ever the upper treble did fall off a l ittle earlier than 
usual at 30° of axis, due to the tweeter' s larger than 
usual radiating diameter. 

Sound quality 
Rated as very good throughout the l istening tests 
the prototype SA3 confirmed its pedigree. A trace 
of mid ' richness' - almost ' plummy' effect - was 
noted, but the general accuracy and balance versus 
live sounds was highly rated. In our room the 60-
80Hz range seemed a little heavy, but the bass was 
well differentiated and extended, as well as 
powerful and free of spurious noises. 

Stereo imaging was very good, with high lateral 
precision and good depth ranging. Experience 
showed us that imaging continued to improve with 
distance, and we regard 3 . 5  metres as about the 

.closest a listener should sit The treble was 
exceptionally sweet, clear and transparent, while 
the midrange set high standards in terms of 
coloration and accuracy of balance. 

S ummary 
Joining that select group of accurate high perform
ance systems, this fine and powerful loudspeaker 
intended for professional duties will, I am sure, find 
great favour on the domestic market as well. 
While in objective terms it does not quite possess 
the same midrange subtlety as the BCJ, the system 
offers greater power handling, extended bass, 
superb dynamics, and a top-class treble. Voiced 
and balanced in the conscientious Spendor tradi
tion, it is virtually handcrafted throughout and is 
highly recommended.

Production models in both active and passive 
configurations were auditioned just before press 
date, and these more than confirmed the excep
tional promise indicated by the pre- production 
samples which we had ful ly assessed. 

Top: Frequency response, I m  sinewa ve. plus l n d (so lid) and 
J rd (dashed) h a rm o n ic distortion �· 96dB 
Bollom: Frequency response. 2 m �1- octa ve a veraged (solid, 
axia l; thick dashed. 30° h o rizon 1al; th in dashed. 45° hone 

Size ( H. W. D) 1 5 .  1 8  cm( inches)  
Weight 41 (90) kg( lbs) 

Recommended amplifier  power per channel  
( for 96dBA per pair at 2 metres minimum ) .  

Recommended placement 
F requency response within ± 3 dB ( 2 m ) .  
Lo w  frequency rolloff ( �6d8)  a t  I m .  
Voltage sensit ivity ( ref2 . 8 3  Y .  ie: I watt i n  8 ohms) at I m  variable 

Approximate maximum sound level ( pair at 2 m) .  J I OdBA 

Distortion ( 9 6 dB al I m) .  
Distortion ( I OO W  peak) . 
Impedance characteristic ( ease of drive) . active 

Forward response uniformity . . . very good 

zon ta/; dolled. 1 5° rer1ica l). -1 
1 0% 

'3 .3% 

1 %  

Typical price per pair . £ 1 656 active, £890 passive ( not tested). 
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Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU1 6 S JJ 
Tel (0276) 62222 

The SSJOOGB has been inexplicably withdrawn 
since its fairly good showing in last year' s Choice, 
only to be replaced by the SSSOGB. In the event 
the JOOs  performance was more or less matched by 
this smaller and less expensive model. A sealed 
box system of28 litres internal volume, this system 
uses three drivers, namely a 200mm damped pulp 
cone bass unit, a 90mm damped pulp cone 
midrange and a 2S mm grille-protected soft dome 
tweeter. All the drivers come from Audax, and 
indeed the system design originates from that 
company' s UK subsidiary. A good quality 1 0-
element crossover divides the range at 700Hz and 
3 . S  kHz, and although a vinyl print synthetic veneer 
is used, it is  quite presentable. 

Lab results 
The pair match for this system was satisfactory 
within ± l dB, but the grille attenuated the output 

by l .2dB above l . S kHz, and also increased the 
severity of the plotted response irregularities. The 
sensitivity was 2dB above spec. at a useful 88dB/W 
with a reasonable -6dB LF rolloff at SS Hz. 
The SOW maximum power handling limit permits a 
fair l OOdBA to be obtained from a pair under 
domestic conditions. Although specified at 8 ohms 
impedance we did not quite agree with this figure, 
rating the '50 as an average amplifier load, with a 
midband minimum of S . S  ohms, 800Hz. 

On axis at I m  our sample showed signs of a 
uniform and well balanced response marred by an 
energy loss near the upper crossover at 2 .S kHz. 
When averaged by YJ-octave analysis, the speaker 
showed good dispersion characteristics, well con
trolled driver integration and a generally good mid
treble balance. The 2kHz trough remained how
ever, and during the preparation of the review we 
queried this with the manufacturers. They in
formed us that in the designer' s opinion this was 
unusual, that the ! OdB depth we found was more 
typically 3-4dB, and that steps would be taken to 
maintain this better performance. 

Driven to 96dB at 1 m the distortion character
istics were satisfactory; the weakest third harmonic 
results of any significance were l . S %  at 800 Hz 
and just under l % in the 200-SOOHz range. Second 
harmonic distortion was rather poorer, re aching 
3% at I . 3 kHz, 300Hz and 80 Hz. Conversely it 
survived the I OOW peak inputs at S OOHz and 
S kHz with little complaint, exhibiting negligible 
compression or additional distortion. 

Sound quality 
Rated ' average' on live sounds, the Toshiba was 
considered rather ' boxy' and · nasal' with a ' thick' 
tendency, probably due to the measured loss in the 
presence band Up to SOW of electric bass guitar 
was tolerated with fair evenness. 

On stereo programme the ratings improved to 
' good' and were most promising for the price. 
Imaging was laterally stable, with reasonable depth 
and quite good detail despite the loss of presence, 
and while it was judged a little ' dull' on balance, 
most panelists felt that at the same time it sounded 
smooth and pleasant 

Summary 
This is a surprisingly civilised three-way system 
with a good all-round performance at a competitive 
price. We have only slight hesitation in awarding it 
a ' best buy' rating, the reservation relating to the 

frequency band notch. But if this was atypical as the 
designer promises, then normal production with a 
shade better presence band should be even better. 

Size ( H. W, D )  . 5 3 . 3 .  2 8 . 6 .  2 8 . 7  ( 2 1 .  1 1 . 3 .  1 1 . 3 )  cm( inches) 
Weight. 1 1 . 3 ( 2 5 ) kg( lbs) 
Recommended amplifier power per channel 

( for 96dBA per pair at 2 metres minimum) . 1 5-S OW 
Recommended placement . . . open shelf or stand 
Frequency response within ± 3 d8 ( 2 m) 6 5 Hz-20kHz* 

Low frequency rollotT ( -6d8)  at I m .  . 5 5 Hz 

Voltage sensitivity ( ref  2 . 8 3  V. ie: I watt in 8 ohms) at I m. . 88dB 
Approximate maximum sound level ( pair a t  2m) . I OOdBA 
Distortion (96d8 at I m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Distortion ( I OO W  peak) . . very good 
Impedance characteristic ( ease of drive) . . . .  average 
Forward response u niformity . . . . . .  above average 
Typical price per pair . . . . . . . . . . . . £ 1 30 when reviewed now £ 1 5 3
•on best axis 

20 Hz 50 100 200 500 

Toshiba 

Top: Frequency response, I m  sine wa ve, plus 2 nd(solid) ani 
Jrd (dashed) harmonic distortion @ 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2m 0- octa ve a veraged (solid, 
axial; thick dashed, 30' horizontal; th in dashed, 45' hori
zontal: dotted, I 5' vertical). 

t---.4---1--t---+---!---IC"'-·--+---t-- 1 0% 
H--t--t---lr---t-�-+---1-11-t---+--t--3.3% 

11'1' •I I I � . �I\ :tl I I I /"I 1% 
5k lOk 

ohms �' ---+-+----+----+---+----+----t----+----t--

1 6'-

20k 

l 

1k  2 k  5k 10k 20k 



Natural Sound Systems Ltd , J O  Byron Road, Wealdstone, Harrow, Middx. 
0 1 -863 8622___ - �-

A relatively compact loudspeaker that can 
be used on stands or on a substantial open 
shel f,  it is very sturdily constructed . W hile 
tests w ere conducted with the contro ls set 
' level ' ,  we subsequently came to the 
concl usion t hat the ' J O  o ' c l ock ' position for 
the mid control gives the most pleasi ng 
balance , and that the l istener should be on the 
mid axi s ,  as an above axis posit ion imparts a 
response suckout in the presence region . 

T<:chnical details 
/'>J;' sealed box design , a 300m m bass driver
J�erates up to 500Hz crossing over to a 85mm
b�ryl l ium-dome mid unit with a ho llow pole 
piece and an absorbent chamber . At 6kHz
another beryllium driver takes over - a 30mm 
unit with a phase correcting assembly . 

Lab results 
Pair matching was excellent at O . SdB up to 
1 2kHz, and within l dB beyond . A high 
(particularly for a sealed box design) 90dB 
sensiti vity was recorded , with the -6dB L F  
point at a n  early 50H z ,  despite the system 
resona11ce being placed at 40Hz .  (This proves 
that the low frequency end is overdamped, and 
permits bass lift to be applied. ) 

A minimum impedance of 4 . 8  ohms was 
recorded at 1 20Hz ,  the typical value bei ng 6, 
and with low reactive effects the system gai ned 
an ' average ' loading classificati on.  Above 
200Hz the distortion on the third harmonic 
read ings was below threshold.  I t  rose gent ly at 
the lower frequencies to a stil l  fi ne 0.6% at 
J OOH z ,  1 . 2% at 50Hz and a maximum of 3 %  
a t  30Hz . 

The I metre sine wave response was very 
even from 60Hz to 1 6k H z ,  but showed a m i ld 
mid prominence (this controlled by t h e  1 0  
o 'c lock mid setting) , with the early but  s low
low frequency rolloff clear ly v is ib le . 

Out at 2 metres the 1 0° above response 
showed why the mid unit should be at ear 
level , or at least angled towards i t .  A m i ld 
hump at 300Hz was visible on axi s ,  together 
w i t h  a sl ightly promi nent 500Hz to 1 2k H z  
range . T h e  H F  w a s  uni form to 1 6k H z ,  rol l i ng 
off slowly beyond , but on the 30° lateral axi s ,  
the uniformity was fine , show i ng excellent 
integration i n  this  plan e .  
Sound quality 
The NSJ OOOM matched its previous high 
quality rank ing,  even i f  i t  has not achieved 
quite the same level o f  commendation . Overall  
a ' v ery good ' sound quali ty was denoted , 
going a long way towards just ify i ng the high 
pr ice . 

It performed best on the live sound com
parisons, reaching a high I 07 dBA, and accept
ing a 500W peak input without audible 
breakup. It showed excellent power handling 
on electric bass guitar, with up to 7 5  watts 
average tolerated without distortion, and while 
t he bass character was lacking some warmth 
on the ' E '  str i n g ,  an even and powerful output 
was obtained . The mild colorations noted 
were 'dull ' , ' hard ' ,  ' t izz ' ,  anc\ ' middy ' , 
together with a ' thin'  balance . 

Scoring ' above average' on the stereo 
sessions, this  Yamaha exhibited fine imaging 

and excellent rendition of musical detail.  Some 
panelists were sensitive to a mid prominent 
hardness and brittleness which is a known 
feature Of tfie NSJOOOM, and cannot be whollv 

_alleviated by adjusting the mid control .  
Colorations were more readily perceived under 
these conditions,  and included mild ' cup', 
' nasal ' ,  'hard' and 'presence dull'  effects ,  with 
slight ' tube' and ' fizz' comments also apparent. 
One panelist felt that it might prove fatiguing. 
Summary 
The NSJ OOOM is clearly a fine if expensive 
loudspeaker. It gains a recommendation despite 
its price, but with some reservations concerning 
its potential h�rdness and fatiguing properties -
not severe, but sufficient to excite comment by 
one or two panelists. It can offer high volumes, 
wlffi very clean ff overdamped bass,  ancfis both 
beautifully engineered and constructed. 

Size . . .  6 7 . 5 ( 2 6 . 5 )  H ;  3 7 . 5( 1 4 . 7 )  W; 3 2 . 6( 1 2 . 8 )  D ;  cm(i nches) 

Weight . . . . . . . . .  3 1 (6 8 . 2) kg(lbs) 

Recomme nded amplifier power per channel ( for 96dBA per pa ir at 2 

Yama��,,�S,!}�,�n��� 
below:  averaged frequency response at 2m (solid 
curve on axis, dotted curve 1 0° vertical , dashed 
curve 300 horizontal) vertical scale I dB/div. 

below:  impedance vs frequency (mQ_d Z) .
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metres minimum) . . . . . . . . . . . . . . . . . . . .  20 to 200W 10 I / · ! � · : : I I l I : �'. I  
Recommended placement . . . . . . . . . . . . . . . . . .  high or t i l ted s tand 

Frequency response with in  ±3dB at (2m) . . . . . . . . . . .  SOHz to 1 6k H z  

L o w  frequency rol loff ( - 6d B )  a t  ( I m) . . . 50Hz 

Voltage sensi t iv i ly  (ref 2 . 8 3 V . ie ;  I watt in 8 ohms) . . 90dB al I m  

Approximate maximum sound level (pair a t  2 metres) . 1 07dBA • 
Third harmonic distortion (96d B at I metre) . . . . . .  excellent 

Impedance characterist ic (ease of dr ive) . . average 

Forward response uniformity . . . .  v. good* ( see text) 
Typical price per pair . . . . . . . . .  ' M' £550 (£800) when reviewed, 

now ' M' £500 (£850) 
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below:  averaged frequency response at 2m ( solid 
curve on axis, dotted curve I 0° vertical, dashed 
curve 30° h.orizontal) vertical scale l dB/div.  
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SIYIKllAKS 
Hl·Fl + VI DEO 

Technics .  Pi onee r,  Sony ,  JVC, Sansui , 
Panasonic ,  M i ssion.  A ka i ,  Ar i sto n ,  Aco u st i c .  Resea rc h ,  

A i wa , Ca s t l e ,  Ce l est i o n ,  C e l e f ,  D ua l ,  F i s h e r ,  Genes i s , G rad o ,  H i tach i ,  Kef , 1  Krysta l , M o n i to r  Aud  i d ,  M a xe l l ,
M a ra ntz , Mord a u nt  Sh o rt ,  M i ts u b i s h i ,  NA O , I Na ka m ich i ,  
Ph i l i ps ,  OED ,  Q u ad , Re v o x ,  R C L ,  Refe re nce  Prod ucts , 
Ra m ,  Sa n y o ,  Se n n h e i s e r ,  S M E: Th o ren s , \ Tr i o ,  
Tosh i ba ,  T OK ,  Wh a rfed a l e , 

___ v
�
a ma;h�a.liiiilii��,,� 
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SEVENOAKS !Sa l es/Ma i l  Order!
1 1 8 Lond o n  Road , {Q':"732} Se venoak s ,  Ken t .  ' I  
Open Mon-Sa t 9.30- 1 .  2-5. 30 59555 Closed all day Wednesday 

LONDON SE18 
1 62 Pow i s  Street ,  
Wo o l w i c h , Lond o n ,  S E 1 8 
Open Mon-Sat 9.30- 1 .  2-5. 30 
Closed all day Wednesday 

01- 85 5  
8016 

TUNBRIDGE WELLS 
34 M o u n t  Eph ra i m ,  
Tu n b r i d g e  We l l s ,  Ke n t .  
Open Mon-Sa t  10-5 
Glosed all day Wednesday 

CHATHAM 
4 Ra i l wa y  Street ,  
Chath a m ,  Ke n t  
O_pen Mon-Sa t  10-5 
Closed all day Wednesday. 

BRIGHTON 
55 Preston St reet, Bri gh to n ,  �ussex .  
Open Mon-Sa t  10-5 
Closed all day Wednesday. 

(0892) 31543 
(0634) 
46859 



longplayer hi fi
1 1 8  HIGH STREET. MARGATE. KENT. TEL. 08·i3 2934n 

DENON PMA-510 

Margate's only 
Denon and 
Mission dealer. M ISSION 700 

For the best buy 
in Burnley 

I N C LU D I N G - D E M O N ST R AT I O N S  
I N STA L LAT I O N S  
A F T E R SA L E S  S E R V I CE 
CO M P E T I T I V E  P R I C E S  

F E AT U R I N G - J V C  AX I 
T E C H N I CS S UV3 
T E C H N I CS S U V 7  
M A R A N TZ P M 5  
P I O N E E R  A S  

a H•·nc OJ E 
CO M E  TO V oendle hi .. fi � I HIGH - FIDELITY EQUIPMENT

41 B r i ercl iffe Rd 
B u rn ley, Lanes.  
Tel : 0282-22260 

use 
POLYPROPYLENE LF/MID RANGE 

CONES 
for better sound quality 

Type H L
Monitor 

Size 2 5 in h igh x 1 3 in  wide x 1 2 in  deep. 

Axial Frequency Response 50 to 2 0 K H z± 3 d B .  
Max Power input 1 00 watts programme
peak .  
Sensitivity 8 7 d B/ watt @ 1 metre . 
Nominal  I mpedance 8 ohms.  
Un its B i n  polypropy lene cone bass/ mid range 
un it ;  1 in fabric dome HF unit .  

Price .Teak & Black Oak £ 2 9 8  per pair + VAT; 
Walnut £ 2 9 9  per pair + VAT. 

Type M L
Monitor 

Size 1 3-j- in  high x 8-j-in wide x 7 -j- i n  deep .  

A x i a l  Frequency Response 7 0  to 2 0 K H z .  
M a x  Power input 40 watts programme peak.  
Sensit iv ity 8 5d B/watt @ 1 metre . 
N o m i n a l  l m pedence 8 o h m s .  
U n its 5 i n  polypropylene c o n e  bass/mid  range 
un it ;  1 in  fabr ic pome H F  u n i t .  

Pr ice.Teak & Walnut £ 1 7 3 . 00 per pa i r + 
VAT. 

1 37 
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GRAHAMNALTY 
80 C U R ZON ST R E ET, D E R BY 

A B EST B U Y  I S  ON LY A BEST BUY I F
Y O U  L I  l< E I T  B EST 

L I ST E N  B E FO R E  Y O U  B UY 

A & R A60 A M P L I F I E R 

Come to G ra h a m  N a lty's  s h o p  a n d  h e a r  m a n y  of the  
exce l l e nt  p roducts reco m m e nded by H i f i  C h o i ce .  

Ch oose y o u r  ' Best Buys '  t h e  o n l y  way - b y  l i ste n i n g .  

D U A L  - T H O R E N S - MAYWA R E  - H A DCOC K -
A & R - T R I O  - D E N O N  - K E E SON I C  -
H E Y B R OO K  - T A N G E N T and m a ny more . 

Come a nd tal k to G R A H A M  N A LTY at 
80 C U R Z O N  S T R E E T ,  D E R B Y

Mon , T u e ,  Th u r, F ri 1 0-5 .30 S a t  1 0-5 
o r  Tel D E R B Y  ( 0332) 674929 outside shop hou rs.

WE WON 'T TELL YOU WHAT TO BUY ! 

We will advise you on compatibility and give you th e 
benefit of our experience as to reliability . We will 

even recommend items that we feel are particularly 
good. We will help you to decide what will best suit 

y our requirements. We will let you listen to 
innumerable c ombinations of equipment in our two 

demonstration rooms (one by appointment only ) .  We 
will deliver , install and set-up the result of all this 

careful deliberation, and if it does not sound right at 
y our home, we will change it for you. We will take 

your old e quipment in part exchange . We will advise 
you on the care of your system and your records and 
supply various after-care products. We will regularly 

check your stylus for you and if anything goes wrong 
with this carefully chosen system ,  vve will rep air it 

in our own service department - on the premises. We 
will do all this but we will never tell you what you 

want or need . . . .  that is your decision . 

T R C 
Where music matters most 

3-5 King Cross Street,  Halifax . 

0422 66832 

AUDIO H I F I  
���O SALES&SE.8..2icr 

TAPE RECORDER CENTRE 
70· 72A Churchgate, Leicester LE1 4AL Telephone Leicester 56648 

F O R  ALL YOU R H O M E  ENTE RTAI N M E NT 

CONSULT THE EXPERTS 
F O R  

Towers, m us ic  centres, audio separates, 
home v ideo equ i pment, tape recorders, 

cassette recorders, rad io  icassette recorders, 

c lock rad ios, c lock rad i o  cassette 
recorders, by 

Ph i l i ps, G ru n d i g, Sanyo, Tensa i ,  
F erguson , M i tsu b i sh i ,  I TT, Sharp etc . . . .

Also 
The new G r u ndig  2000 Video in stock, 

Ph i l l i ps 2000 Video Recorder. 
S h a rp V H S / Ferg u son VHS 

Why not call in and compare the differences 
ON T H E  P R E M I S E S  R E PA I RS  A N D  SPARES - M OST MAKES 

BELFAST'S 
LARG EST C I TY CENTR E 

WA R E HOUSE 

TOP M A K E S  AT LOW EST P R I C E S  
H I F I V I D EO TV 

l .C . E . , C . B . ETC.  

SANSU I ,  T E C H N I CS , A KA i ,  P I O N E E R ,  JVC,  
M A R ANTZ, R O T E L ,  K E F , D U A L ,  T H O R E N S ,  

A R I STO N ,  B & W, A I WA ,  C E L EST I O N ,  
W H A R F E DA L E ,  M I TSU B I S H I ,  N A KAM I C H I ,  

TA N D B E R G ,  TOSH I B A,  A U  R E X ,  PA N ASO N I C ,  I TT ,  
SO N Y ,  G OO D M A N S, C Y B E R N E T,  F E R G U SSO N , 

A K G , S E N N H E I SE R ,  S H U R E ,  SH A R P ,  OPTO N I C A, 
A U TOP H O N E ,  P H I L L I PS ,  C LA R I O N ,  PYE AN D 

V I D E OTON E .  

UARAN T E E  FAST 
S E R V I C E  
1 1 A WE L L I NGTON 
EPHON E :  2 1 5 1 7  
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O R TO F O N  L M 3 0 H  O R T O F O N  LM20 JVC MC 1 
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£22. 00 

500 ST R A N D  S P E A K E R  CA B L E  £2. 20 per metre

D E L I V E R Y  C H A R G E  £ 1 .50 P E R  O R D E R

Mai l  O rd e r  H i re Pu rch ase Ava i l ab le  - D el ivery C h a rges Cartr i d ge, Sty l i ,  Tra nsformers, Accesso ries 50p,  A rms,  Mats, 
Head p h o n es, M icrop h o nes £1 . 0 0  Larger  i tems de l ivered by Secu r icor  £4. 00 p e r  i tem.  

244-256 STAT I O N  RD ,  ADDLESTO N E ,  S U R R EY. 
T E LE P H O N E :  WEYB R I OG E  (0932 )  5452215 1753/43769. 
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I Barclaycard or ' • Address Access number 
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CASSETTE
DECI<S 

Com pact C assette H i sto ry 
Tape record e rs b u i l t a ro u n d  t h e  Ph i l i ps 
patented  a n d  l i censed Com pact 
Cassette cam e  onto the m arket in t h e  
m i d  s ixt i es. These m ac h i nes  offered 
on ly  low f ide l i ty sou n d  and at the t i m e
few people saw t h e  i m pact t h i s  med i u m  
was to make i n  the  h o m e  enterta i n
me nt market i n  t h e  f i f teen years fo l l ow
i n g  its i n t rod uct ion .  

Looki ng  at t h e  cassette i tse l f  i t  i s  
i m po rtant to rea l ise t h at i t  conta i n s  
parts o f  the  t ransport mecha n is m  a n d  
the  pressu re p a d  t h at o n  a reel-to- ree l  
tape d e c k  a r e  part o f  t h at mach i n e' s  
cost ly mechan ics. Loo k i n g  i nto t h e  
tape o pe n i ng o f  a cassette y o u  ca n see 
the  t h ree cutouts, read i n g  f ro m  l eft to 
r ig ht, for  the e rase h ead, record/ re p lay 
h ead a n d  for t h e  capstan a n d  p i nch
whee l  d rive. Beh i nd t h e  tape i n  the  
centre s lot  i s  t h e  spru n g  pressu re pad 
and m ag n et ic  s h ie ld .  The s p i n e  of t h e  
cassette h as s m a l l  p last ics l ugs  w h i c h  
c a n  be broken o u t  to prevent  t h e  tape 
being e rased as t h ese are se nsed by a 
probe once t h e  cassette is i n serted 
i nto the p laye r. A longs ide t h ese l u g s  
are addit ional  cutouts t o  enable another 
sensor, f i t ted to som e  decks o n ly, to 
check on the type of tape conta i n ed 
with i n  t h e  cassette a n d  t h e n  to swi tch 
the  b ias a n d  EQ from norma l  to c h ro m e  
or  m eta l  a s  req u i red. 

The mag n et ic  tape i tself  carr ies fou r 
tracks so m e  0 . 6 m m  wide as two pa i rs 
of stereo twi n  t racks separated by 
g uard bands. The tape moves over t h e  
heads a t  a m u c h  lower speed than  w i th  
a reel-to- reel  mach i n e  (4.8 c m  per sec 
as o pposed to 1 9  or  38cm per  sec) . I n  
add i t ion  t o  t h e  probl ems of s low tape 
speed the cassette m ed i u m  h as to 
cope w ith a tape o n ly ha l f  the wi dth of 
ree l - to- ree l  tape at 3 . 7 m m  wide. 

Tape reco rder basics 
M ag n et ic  tape record i n g  is u n i q u e  as a 
m ed i u m  for t h e  domest ic storage a n d  
rep lay o f  m us ic  i n  t h a t  i t  offe rs the  
potent ia l  to  record ing  and re- use. Radio 
and d i sc obv ious ly  d o  not h ave t h i s  
f lexib i l i ty. T h e  magnetic tape is a plastics 
base covered with a magnet ic  l aye r of 
fi ne part i c les of meta l l i c  ox ide or m ore 
recent ly  p u re m eta l  or m eta l  a l l oy 
part ic les. Record ing  consists of passing 
th is  tape across a record h ead w h i c h  
a l ters the  m a g n e t i c  st ructu re o f  the  
tape and  e n codes a n  a u d i o  s i g n a l  i n  
that new structu re. T h i s  s igna l  c a n  b e  
retr ieved b y  pass i n g  t h e  tape aga i n  
ove r a rep lay head where t h e  mag net ic  
code g e n e rates a s m a l l  e l ectr ica l  
s ig na l  for a m p l i f icat ion  a n d  re p lay. 

These record and replay heads consist 
of co i ls  wound  on i ron  or other  mag n etic 
fo rmers havi ng  a m i n ute gap over 
w h i c h  t h e  tape passes. Wh e n  a n  
e lectr ical  s ig na l  i s  f e d  i nto t h e  co i l  i t  
g e n e rates a magnet ic  f ie ld across the 
head gap which c h a n g es accord i n g  to 
the e l ectr ical  s i g n a l  b e i n g  app l i ed. I f  
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the  tape is passed across the  gap i n  
c l os e  c o n t act w i t h  t h e  head t h i s  
changing mag n etic f ie ld i s  permanent ly 
stored in the c h a n g e d  m ag n et i c  
propert ies  o f  the  part ic les i n  t h e  tape. 
Th is  rep l ica o n  the  tape can t h e n  be 
passed across a replay h ead w h i c h  
t h roug h i t s  gap  se nses t h e  m ag n et ic  
f ie ld  c h a n g es off t h e  tape and  c reates 
a s i g n a l  for rep lay. 

To e rase t h e  tape for re- use t h e  tape 
is passed ove r an  erase h ead before i t  
reaches the record head. Th is e rase 
head carr ies a strong  s igna l  osc i l l at i n g  
a t  ve ry h i g h  f req u e nc ies w h i c h  effect
ively ran d o m ises t h e  stored m ag n et ic  
code o n  t h e  tape. Some of  th is  h i g h  
freq u e ncy e rase s i g n a l  is fed to t h e  
record h e a d  a n d  is  mixed w i t h  the  
a u d i o  s igna l  to enab le  the  tape  to  
make a record i ng o f  l ow d i stort i o n. 
Th is  is known as t h e  bia s  current  w h i c h  
is req u i red to be s e t  f o r  d iffe rent  tape 
form u l at i ons. The b ias cu rre n t  also 
part ly erases the high freq uency s ignals 
and so cons iderab le  e lectro n i c  boost 
m u st be app l ied  by the deck' s  a m p l if i e r  
on  both  record a n d  re p lay to com pen
sate for t h is loss. Th is  is known as 
equalisa tion or EQ. Both b ias a n d  EQ 
are covered i n  some more depth i n  t h e  
chapter dea l i n g  w i t h  Cassette Tapes. 

Cassette p ro b l e m s  and s o l u t i o n s  
The two b ig  compro m i ses b ro u g h t  
about b y  t h e  com pact s ize  o f  t h e  
cassette are red u ced tape w i d t h  a n d  
s lower ru n n i n g  speed,  t h is means t h at 
there are fewer magnetic tape part ic les 
pass i n g  the record h eads and t h i s  
accou nts f o r  t h e  m ed i u m' s  re lat ive ly 
bad h i g h  f re q u e n cy performance, h i g h  
h iss level  a n d  severely l i m ited dyn a m i c  
range. These were the l i m itat i o n s  that 
kept t h e  cassette format a n d  the  
mach i n es b u i l t to  use i t  mere ly  toys i n  
h i- f i  terms u nt i l  t he  advent  of  n o ise 
red uct ion .  

Ray Do lby fou n d  a way to ove rcome 
these p rob lems by des ig n i ng no ise 
red uct ion e l ectro n i cs wh ich  cou ld  be 
incorporated cheaply i nto every cassette 
deck. The Do lby syste m  is a so-ca l l ed 
d i fferent ia l  system ope rat i ng  o n ly when 
the  s igna l  i s  l ow. D u ri n g  q u iet  m us ic  
passag es i t  senses t h e  leve l  a n d  
pushes u p  the  s igna l  a s  i t  is  recorded 
onto the tape. D u ri ng loud passages 
where n o i se wou l d  effect ive ly  be 
masked, the system d rops out. D u r i n g  
rep l ay the  Do lby ' decode' c i rc u i t ry 
does the  i nve rse and de- e m p h as ises 
those low s ignals to restore the dynam ic 
range but also to push down the h iss 
level of the tape. Th e Do lby system is 
o n ly desig ned to operate in the h i g h
freq u encies where h i ss is  a prob lem 
and Do lby e ncoded tapes p layed back 
without Do lby de- e m p h as is  w i l l  sou n d  
treb ly. 

S imu ltaneously with the i ntroduct ion 
of Do lby c i rcu i t ry there cam e  rap id  i m
provements i n  t ransport mechan ics 

and in tape form u lat ions  t h e m se lves 
wh ich  br i ngs  us  up to date. I m p roved 
no ise red uct ion systems a re beg i n n i n g  
t o  be offered: Dolby C i s  effect ive ly a 
Do lby B encod i ng of an a l ready Do lb ied 
tape offe ri ng  g ood ext ra performance 
wi thout  sacr if i c i n g  compat i b i l i ty w i th  
o ld  tapes a n d  w i thout  too m uc h  ext ra
cost. Dolby HX seems to h ave been l eft 
beh i n d  in t h e  no ise  red uct i o n  race by 
Do lby C but i t  i s  a h eadroom expa n s i o n  
( H X)  syste m  w h ic h  is  i n  effect a n o ise 
red u ct i o n  syste m  operat i n g  w i th  D o l by 
B e m phas is. 

JVC h ave t h e i r  own A NRS a n d  Super 
ANRS systems with A NRS n ow offe r i ng  
fa i r  com pat i b i l i ty w i th  D o l by B w h i l e  
S u p e r  A N R S, w h i c h  operates b y  re
d u c i n g  h i g h  f req u ency t ra n s i e nts o n  
record a n d  expan d i ng t h e m  o n  rep lay, 
works o n  so m e  p ro g ra m mes a n d  n ot 
w i th  ot h e rs. dbx n o i s e  red u ct i o n  
syste m s  offer start l i n g  no ise red uct ion  
but  no ise p u m pi ng be h i n d  t h e  s i g n a l  
seem s  st i l l  to  be pro b l e m at ic  to some 
l isten e rs. Tos h i ba's a dres syste m  was 
tec h n ica l ly m o re advanced than  t h e  
ori g i n a l  dbx  u n its but  suffered from
s i m i lar prob lems. The High-Com system 
ori g i n a l ly pu t  in  a ve ry poor s h owi ng
but  i n  i t s  High Com I I  fo rm as used by  
Nakam i c h i  i t  h as p roved v iab le, t h o u g h  
Do lby C see m s  t o  be sweep i n g  t h is 
no ise red u ct i o n  syste m  away as it is a l l  
others. Tandberg have t h e i r  own Dyneq 
syste m  to overcom e  h i g h  freq u e ncy 
com press i o n  p ro b l e m s; t h e i r  work  
seem s  to para l l e l  Do l by's own o n  the  
H X  system,  aga i n both  b e i n g  put  i nto 
the  shade by D o l by C o n cost  g ro u nd s. 

Cassette deck featu res 
In us i ng  t h e  word tape deck we are i n  
th is  g u i d e  refe rr i n g  t o  a m ac h i n e  
pr i mar i ly  des igned t o  i nterface w i t h  a 
domestic h i- f i  syste m  and be con nected 
to an a m p  or  receiver. A tape deck 
does not i nc lude i ts own power a m p l i
f ie rs and  speake rs but  most h ave a 
h eadphone socket su itab le  for m o n i tor
i n g  pu rposes. Al l t h e  decks reviewed 
are stere o p h o n ic ,  record i ng two 
channe ls  of i nformation down one edge 
of the cassette tape which i s  t h e n  
tu rned ove r to offer the  rem a i n i ng tape 
fo r record i ng in  the  other  d i rect i o n. 
M o n o  tapes h ave j ust two t racks b u t  
com pat i b i l i ty i s  assu red as t h e  stereo 
head gaps both fa l l  w i th i n  the m o n o  
track o n  t h e  tape a n d  s i m p ly  feed 
ident ica l  s ig na ls  to the rep l ay e l ec
tro n i cs. 

The tape is t ransported from o n e  h u b  
t o  t h e  oth e r  i ns ide  t h e  cassette by 
be i n g  p i n c h ed between a rotat i n g  
capstan a n d  rubber  p i nchwhee l  i n  t h e  
tape deck. Some mach i n es f i n d  s pace 
i n  the tape o pe n i ng to i nsert another  
capstan a n d  can iso late a s h o rt length  
of tape f rom the  vag ar ies  of t h e  
cassette' s m e c h a n i cs. Th ese d u a l  Icapstan  d e c: ks s h o u l d  offer bette r 
transport m easu re m ents. 



The least expe ns ive cassette decks 
use ' p iano key' act uators on the  trans
port m odes ( p lay, reco rd, fast forward, 
rewi nd and pause) wh i l e  the more 
expe ns ive mach i nes offer so leno id  
co n t ro l  f rom touch sens i t ive m icro 
switc h es often re m ote from the  trans
port i tse lf . There are i n termed iate 
e lectromech n ica l  syste m s. 

Wh i l e  the  majo r ity of decks are two
head mac h i n es wi th  a head for erasu re 
and one for record/ rep lay some of the  
more expensive models sp l i t  the record 
a n d  re p l ay fac i l i t i es by prov i d i ng 
separate or twi n n ed hea.ds. The b ig  
advantage is that a three- head mach ine 
a l l ows yo u to mon itor  the  record i n g  a 
fract ion  of a seco n d  after  it is m ade, 
mak ing  i t  easy to get everyt h i n g  r ight  
fi rst off. Th ree- head mac h i nes a lso 
a l low i nstan t  off- tape com pariso ns 
with the  source be ing  recorded wh ich  
can  be a g reat h e l p  when  sett i n g  a 
mac h i n e  u p  for b ias and  az i m ut h  or  
checki ng for com pat ib i l ity with d ifferent 
tape types. Combi ned heads for record/ 
rep lay h ave to com pro m ise on gap s ize 
and t h is com prom ise is w i ped out  w i th  
separate record and  replay gaps wh ich  
can be ind ivid ual ly opt im ised to  provide 
bette r performance. 

The prob lems in add i ng a t h i rd head 
to the cassette med i u m  were many 
fo ld .  F i n d i n g  somewhere to put  it was 
the f i rst prob lem as the  n u m be r  of 
apertu res i n  the  cassette hous ing were 
l i m ited. A t h i rd head created add it iona l  
fr ict ion  a n d  req u i red transports to be 
beefed up and t h e i r  to lerances i m
proved. M isa l i g n ment  and magnet ic  
i nterfere n ce are oth e r  p rob lems t hat 
m ust be so lved fo r a t h i rd head to be 
i ncorporated successfu l ly. 

Tape heads themselves are prod uced 
in a variety of d iffe rent  mate r ia ls  often 
carry ing  exot ic names such as Pe rm
a l loy, Sendust, G lass Crystal Ferr ite. 
Do not pres u m e  that because a tape 
head is  made of a spec ia l i st mater ia l  it 
is going automatical ly to perform better, 
o u r  reviews te l l  you more about l i fe
expectancy, overload, etc. 

You of cou rse need to know how 
m u c h  s igna l  you are putt i ng  down onto 
the tape and  th is is  where m eters 
com e  i n. Var ious types of m eters can 
be provided; t he  m ost com mon is t h e  
V U  meter w i t h  a need le ru n n i n g  ove r a 
sca le. These m eters are i ntended to 
show the averag e leve l  d u ri n g  any 
passage of m us ic  but  they can not 
react fast enough to respond to transient 
so u n ds acc u rate ly  and constant ly  
under- read o n  such prog ram me. To 
overcome th is peak meters or i nd icators 
can be added to the  basic VU as the  VU 
meter  a lone  f i t ted to many cassette 
decks in n o  way comes up to the  
standard la id  down fo r  the  operat ion  of 
th is  type of i n d icator. 

L E D, l i q u i d  c rystal  and  f l u o rescent  
d i s p l ays are now co m m on ly  used, 
though  in many cases even these 
meters are adj usted i nappropriate ly 
and m ay n ot h ave a w ide e n o u g h  range 
eve n t h o u g h  they act  fast e n o u g h. 
Meters shou ld  rea l l y  show the  peak 
level of the i n c o m i n g  s igna l  but  some 
manufact u re rs f i n d  i t  eas ie r  to put  t h e  
meters after  t h e  Do lby c i rcu i t ry when a 
com p ressed/eq ua l ised s igna l  is read. 
This can cause you to record at the  
wrong l eve l a n d  n ot u t i l ise the  tape  to  
the fu l l . The safest i dea  is to  experi ment  
with meter ing various  prog ra m m es at  
various levels to check out the part icu lar  

operat i o n  of the mete rs o n  yo u r
mach i n e. O u r  reviews com m ent  on  the  
ran g e, speed  a n d  adj ust m e n t  o f  f i tted 
i n d icators where i t  i s  necessary. 

Some m ac h i nes offer fac i l i t ies t hat 
can h e l p  i m p rove t h e  sound  q u a l i ty 
such  as user- adj ustab le heads w h i c h  
can ensure that the mach i n e  is properly 
a l i g ned to any oth e r  tape recorder' s  
az i m uth .  I f  you wan t  to u s e  a wide 
vari ety of tape brands then a m ach i n e  
w i t h  variab le  b ias wi l l  be essent ia l. 
Some mach i n es h ave automated b ias 
sett i ng  wh ich  can offer reasonab ly  
accu rate resu lts after  a few seconds. 

E lectr ical  i nterface with  yo u r  h i- f i  
syste m  is  the  last cassette deck h u rd l e  
t o  ove rcom e. Fi rst y o u  need to know 
the  amp l i f ier  or rece iver' s  i n put  sen
s i t ivity a n d  i m pedance at t h e  tape i n  
/ l i n e  i n  o r  record sockets a n d  t h e  tape 
output leve l and i m pedance. Sens i t ivi
t ies are norm a l ly q u oted as a m i n i m u m  
w h i l e  outputs tend t o  b e  q u oted a s  a 
maxi m u m. To match the  cassette deck 
best  i t  shou ld  h ave a s l i g ht ly  h ig h e r  
output  t h a n  t h e  tape's sens i t iv ity w h i le 
the  cassette deck' s  i n put  s h o u l d  h ave 
a l ower f ig u re for sens i t iv ity t h a n  t h e  
a m p l i f ie r' s  t a p e  output. I m pedance 
matc h i ng is  a shocki ng tang l e  and 
some s i m p l e  g u idance is offered in  the 
chapter Amplifiers and Receivers u n de r  
the  head i n g  Tape Input/Output. M ost 
cassette decks have both D I N  standard 
and  phono  sockets for con n ect i n g  u p  
eq u i pment; a s  these ofte n work to 
d iffe rent  standards it is  advisab le  to 
st ick  with one type exc l u s ively. 

Gett i n g  t h e  best from a cassette 
deck 
Th e re are t h ree i m portant areas to get 
r ig ht  if you want the best performance 
you r  part i c u l a r  tape deck can offer. 
Fi rst of a l l  t h e  mac h i n e  s h o u l d  be 
accu rate ly  e l ectro n ica l ly  adj usted so 
there are no errors of equa l isat ion  of 
any Do lby t rack ing  errors. Th is  a l i g n
ment  s h o u l d  be done by the  m a n u
fact u rer  a n d  refe rred to a part icu la r  
type and  brand  of  tape. A l ig n m ent  
accuracy depends on the qua l ity contro l  
app l i ed; hopef u l l y  our revi ews have 
p icked u p  the  i nstances where t h i s  
a l i g n ment  is  i ncons istent. T o  check 
th i s  for you rse l f  ask to use the  cassette 
deck you i n tend  to buy in the shop  and  
make a q u i c k  N B  test mak ing  a record
ing  from d isc say and  then p layi ng 
back the  cassette and d isc toget h e r, 
switc h i ng between them and  l iste n i ng 
fo r g ross d issi m i l ar i t ies. 

You s h o u l d  be prepared to pay for 
a l ig n ment  service t h o u g h  many shops 
wh ich  do n ot offer d iscount  wi l l  offe r 
a l ig n ment  as part of t h e i r  after-sa les 
service - but  don ' t  expect a l ig n ment  
and d isco u n t. 

The second area is that each mach ine  
s h o u l d  be a l i g n ed for  use  wi th  o n e  
brand  o f  t a p e  or  w i t h  a sma l l  fam i l y  of 
s i m i la r ly  p e rfo r m i n g  tapes. I f  yo u 
ch oose a mach i n e  for a part icu la r  
feat u re a n d  wish to use i t  with you r  
l i b rary of tapes wh ich  happen t o  be 
made on an  u nsu itable tape then  you 
shou ld have the mach i n e  rea l i gned  to 
work best with the majority of you r  
tapes. Check i n  t h e  i nstruct ion  manua l  
as  to wh ich tape  the  man ufact u re r  
uses f o r  a l i g n ment  and  st ick w i t h  i t. I 
have certa i n ly fou n d  that a l i g n ment  
d ifferences are  often b igger  than  d iffer
e nces between d iffere nt  makes of 
cassette deck. 

F i n a l ly ma i ntenance is very m u c h  i n  
you r  own han ds. Reg u lar  c lea n i n g  to 
keep the h eads and  tape path f ree  

f rom f l uff a n d  ox ide  part ic les s h e d  f rom
the tape is  esse nt ia l. I wou ld  sugg est
that such  c l ea n i n g  is  done  every 2 0
h o u rs. Cotton  w o o l  b u d s  m o istened
with isopropyl a lcoho l  i s  the  c heapest
way but for d ecks t h at h ave d iff i cu l t- to
access heads t h e n  a tape c leaner
s h o u l d  be used t h o u g h  often  t h e  e rase
head gets m i ssed.

Add it iona l ly  one s h o u l d  be p�epared
to rem ove the  res idua l  mag n et ism t hat
w i l l  b u i l d  up in the record/ rep lay heads
with a dev ice known as a d e- g a u sser. 
These h ead de- magnet isers can �e 
e i ther  hand- h e ld  mode ls  o r  come i n
t h e  form of a cassette. Fo l l ow the
man ufactu re rs i nst ruct ions  for use. to
the  let ter  and  reg u lar ly de- m ag n et ise
the  heads of you r  m ac h i ne.  I f i nd  th is  of
benef i t  every cou p l e  of months. 

R E E L-TO- R E E L  D E C KS 
The m arket for budget ree l- to- ree l  tape 
decks t h at existed some te n years ag o 
has been comp lete ly wi ped out  by t h e  
b o o m  i n  cassette mach i n es. The ree l
to- reel m ac h i nes on the  market t?�ay
are a l m ost a lways advanced spec1f 1�a
t ion  h i g h- q u a l ity recorders �ppeal mg 
to the  pro and  sem i- p ro m us1c 1an (and 
of cou rse the  com m itted amateu r) and  
to  those seeking real h igh-f idel ity �eplay 
a n d  record i n g  fro m  the  tape m ed i u m. I f  
you want longer than 45 m i n utes r_eplay, 
ed i t i ng  fac i l i t ies a n d  are not worr ied by 
the  b u l k  of a ree l-to- ree l  tape deck 
then the m ed i u m  is  for you. Casset

_
te, 

w h i l e  conve n i en t  a n d  of good q u a l i ty,
can n ot yet match reel-to- reel  i n  t h ese 
terms. I 
Reel- to- Reel Best B u ys 
The fol l owing m odels were a l l  recip ients 
of Best Buy status in Ang us  McKenz ie' s  
rou n d u p  o f  t h e  ree l- to- ree l  tape d e c k  
market as p u b l ished i n  Hi- Fi Choice
N o. 22.  The Ph i l i ps N452 2  (£850) was 
cons idered to offer  the f i n est val u e  
being described a s  a sem i- profess iona l  
recorder  at a domest ic pr ice and i t  
received top recom m endat ion  for i ts  
o u tsta n d i n g  e l ect ro n i c  des i g n  a n d
amaz ing  faci l i t i es. T h e  Ph i l i ps N4520 
(£700) rece ived a stro ng  recom me n
dat ion  for its s u perb e lectron ics, ergo
n o m ics and  featu res. The h al f- t rack 
vers ion  then short ly  to be rel eased 
was eagerly ant ic i pated. 

The h i g h  and l ow speed Revox B7 7 
(£700) were both reco m m e n ded for  
the i r  re l iab i l ity a n d  e rgonom ics; t h ey 
offer the  i m po rtant  fac i l ity of switch
able m a i n s  f requency for the user who  
trave ls  the  wo r ld w i th  h i s  m ac h i ne.  
Other  models offe r ing  various  speed 
com b i nat i ons, profess iona l  ba lanced 
socketry and one inc lud ing  an  a m p l if ier  
and m o n itor  speakers are avai lab le. 
S l i de  sync a n d  track sync h ro n i zat ion  
can  be ach i eved on some models.  

The q ua rter  t rack Ta n d be rg TD20 A 
(£550) g ave an ove ra l l  outsta n d i n g  
perfo rmance w i t h  no d rop outs a n d  a 
very wide dynam ic range pote nt ia l. 
The h i g h  speed vers ion  was a lso we l l  
l i ked b u t  for the  re p lay c l i p p i n g  marg i n , 
though  Tandberg pro m i sed to i m p rove 
on th is. Both mac h i nes can be con
s idered as a f i rst successf u l  entry for 
Tandberg i nto the  sem i- p ro reel- to- ree l 
market. 

1 4 1 
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I believe that a combination of the ARISTON RDBO + 
LINN BASIK arm and cartridge to be one of the finest 
turntable set up on the market today. I urge to you to 
come in with your favourite records and listen to a 

demonstration. I'm so convinced you'll agree that this 

could be "the beginning" of a new era in sound. 

SINGLE SPEED ONLY, 2 SPEED AVAILABLE AT £ 1 0  
•m: EXTRA . 

...................... r- - - - - - - - - - - - - - - -To: ELLIS MARKETING , .LLl:S MAKl{.t;TING 
SPECIALIST HI-FI 
& VIDEO CENTRE 

79 HIGH STREET, SOUTH NORWOOD , 
LONDON SE25 

01 -653 4224 
LATE NIGHT OPENING UNTIL 8 pm ON TUESDAYS 

SECURICOR DELIVER Y 

79 HIGH STREET, 
SOUTH NORWOOD, 

I LONDON SE25. 
MAIL ORDER COUPON I Please rush an RDSO + LINN BASIK. I enclose cheque/ I Access/Barclaycard/American Express/Diner Club Num-

1 ::�·::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .. �����.��:.� .. ���: 
I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
CAPITALS PLEASE 



B RYANTS 
T E L  0252 20728 

CS506 8 2.95 
CS505 69.00 

CO M P R E H E N S I V E  D U A L  R A N G E  
I N  STOCK 

JVC 
K DA l l CASS ETT E D E C K  85.00 
AXI  A M P L I F I E R  76.00 
F U L L  R A N G E  I N  STO C K  

rAol 3020 A M P L I F I E R  89.50 
4020 T U N E R 89.50 
F U L L N A O  R A N G E  

A9 A M P L I F I E R

lilmlmlllliiil P L US F U L L  R A N G E

+ N A KAM I C H I  1 480 OMAR C R252 
ORTOFON,  G LANZ,  A N D D O Z E N S  
MO R E  B E ST B U YS I N  H I F I  A N D  V I D E O  
F U L L  V I D E O  A N D  H I F I  S E R V I C I N G  
AVA I LAB L E  

8 1  H I G H  ST ALD E RS H OT
H l · F I  MAR KET 

LANCS- CHESHIRE-STAFFS-SHROPSHIRE-N WALES 
IF YOU LIVE IN T H I S  A R EA THI S W I L L  CONC E RN YOU ! 

Dear Reader, 
W e  run two sho ps in the Northwest , one in P RE STON, the o ther in C R EWE .  

We 've b een in t h e  audio b usiness a l o n g  tim e and we o ffer y ou the b enefit of that exp erience,  
t ogether with so u nd advice an d a fair deal .  

If  this is  m ore imp ort ant to you t h a n  buying a t  the cheapest p ossib le p rice - t h e n  come a n d  see  us ! 
Kind regards,  

D erek and Norm an Perriam 

PS. OUR PRICES AREN'T SO B AD ,  E ITHE R !  

A &R (CA MBR ID GE) * - AR - A R ISTON - A SA K  - A UR EX - BA SIK - B OSE - CR IMSON ELEKTR IK 
D UA L  - D YNA VECTOR - ELITE TO WNSEND - EXPOS URE - FISHER - GR ADO - GLANZ 

ITTOK -- ISOBA R IK -- I.M F -- JE E - JR - J VC - KA N - KEF - L INN SONDEK -- MARANTZ 
MISSION* - MICHEL L - MORDA N T  SHOR T - NA D - NA KA MICHI - NA GA OKA - OR TOFON 

Q UA NTUM - QED - Q UA D  - RA M - STD - S UGDEN - SAR A  - SANS UI - S YSTEMDEK 
SA TIN - S UPER SCOPE - SENNHEISER - SON Y  - STUDIOCRA FT - SHUR E - TEA C - TANNO Y 

THOR ENS - TECHNICS - WHA R FEDA L E  
* No t Pres to n 

All hi-fi products  guaranteed for two years - d elivery an d installatio n  fre e  - 20 mile radius - hire purchase facilities 
through Tricity Finance and Forward Trust  - £ 1 , 000 instant credit to qualified persons - Access  and Barc laycard - WE 
EVEN TAKE CASH ! 

FUL L  DEMONS TRA TION FA CILITIES A VA ILA B L E  B Y  A PPOINTMENT FOR 

SPE CIFIED S YS TEMS - COMPA RA TOR DEMONSTRA TIONS A VAILA B LE A N YT!ME. 

5 1  F ishergate, Preston, Lancash i re .  1 06 Victoria Street, Crewe, Chesh i re .  
Tel : (0772) 53057 .  Tel : (0270) 2 1 1 09 1 
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Aiwa ADM 250 
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This metal cased deck has just basic facilities, 
including a record player sync. start socket and 
switchable mike/ DIN and line inputs. The cassette 
compartment is  on the left of this front- loader, and 
piano key type controls incorporate the usual Aiwa 
cueing on rewind function and allow transfer from 
play into wind, returning to play on releasing the 
wind level. Two levers select ferric, pseudo
chrome and metal bias and equalisations, and a 
small ganged stereo knob with centre indent 
provides bias variation for the ferric position only. 
Push buttons are provided for Dolby in/ out and 
input switching, and a large friction locked stereo 
record gain control is complemented by a ganged 
replay one. Two VU-type meters ( under- reading 
quite noticeably) are supplemented by LEDs, 
coming on at approximately +3 and +7dB ref DL 
under program conditions. The machine has metal 
tape capability, and can also be used with ferri
chrome tapes. 

The microphone inputs ( W' mono j acks) are 
very insensitive and yet the clipping margin was 
not too good. The 5-pole DIN input was rather 
better than usual, adding only s light noise, and the 
replay pins muted on record to DIN standard The 
phono line input had average sensitivity, no 
clipping problem was noted, and input noise was 
very low. 

The phono line-out levels were adequate for 
interfacing with most equipment, but the replay 
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gain control did not affect headphone levels: 
600ohm models had just adequate volume with a 
just acceptable clipping margin, while S ohm models 
were slightly too loud but with a better clipping 
margin. Replay azimuth was quite accurately set, 
but the head guides were slightly too high and the 
head itself was not quite forward enough. Weighted 
replay noise levels all measured well, and no 
replay hum was audible. Replay amplifier distor
tion measured well at +6 dB and the clipping 
margin was good, but distortion did come in 
gradually above + lOdB, becoming ' hard' at around 
+ 1 5 dB. 

Maxell UDXLI was specified by Aiwa, and the 
overall MOL performance was excellent, but HF 
saturation only fair, showing that the tape was 
over-biased and over-equalised; it also showed a 
slight positive Dolby error. The response was 
reasonably flat to l O kHz but the left channel fell 
slightly faster than the right channel above this, 
while slight bass loss was noted overall ( average 
-3 dB at 50Hz). Overall weighted noise was 
reasonable, but the Dolby noise reduction was 
poorer than average at around 9 . 2 5 dB. Some HF 
saturation was noted subjectively, but otherwise 
the overall sound quality was good. 

TDK SA pseudo-chrome gave good MO Ls, and· 
improved HF saturation, the entire programme 
sounding reasonably well on it throughout, with 
responses better than on ferric but again showing 

bass loss. Only 9 dB noise reduction was noted, 
although the overall weighted noise was reason
able without Dolby. 

Scotch Meta.fine, specified insistently by Aiwa, 
was rather a disaster subjectively with continual 
dropouts and L/R movement noted The 3 3 3 Hz 
MOLs were just acceptable, but the HF saturation 
was poor for metal, although better than for TDK 
SA. Ignoring the mechanical tape problems, sound 
quality throughout, at best, was very good indeed, 
with very low noise for metal but insufficient noise 
reduction with Dolby. The left channel was -3 dB 
at l OkHz although the right channel was flat 
About 1 dB negative Dolby calibration error was 
noted, and so Meta.fine just cannot be recom
mended, and despite Aiwas recommendation, 
Japanese metal tapes would be much better. 

Wow and flutter did not show any subj ective 
problems, although the measurement was only just 
acceptable. Speed was very accurate and spooling 
speed reasonable. Erasure was good, and general 
ergonomics very simple and effective. Spooling 
torque was about average, but play/record torque 
slightly low, so some European cassette tapes may 
not be too suitable. The pause control, when 
released caused the tape to be out of azimuth on 
playback for a second or two, but apart from this 
tape stability was very good throughout on UDXLI 
and SA . Replay azimuth varied a little from time to 
time, but this was probably a sample fault (NB tape 
guides slightly high). 

I feel this machine should be recommended as a 
best buy, since it should offer not only very 
reasonable quality indeed on good ferric and 
pseudo-chrome tapes but was also found to give 
good performance on Maxell MX metal tape, 
much better than with Aiwa' s recommended 
Metafine. Maxell UD ferric would also work well 
with this machine, and would therefore be a good 
choice for the ferric position. A good but simple 
deck at a very reasonable price. 

After all the original tests had been carried out, 
Aiwa eventually relented and suggested that we 
might try Maxell metal. We managed to find time 
to do this and found 3 3 3 Hz MOLs were averaging 
+7 .5 dB, l OHz saturation was -2 .5 dB, and the 
response was within 0 .4dB at l O Hz on both tracks. 
No stability problems were noted, and this surely 
makes the point that manufacturer' s recommenda
tions are by no means accurate for best results. 
This machine only qualified for recommendation 
until we tried Maxell MX. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . .  +26° 
Mike input sensitivity/clipping . .  497uV/ 1 6 . 5 m V  
Line input sensitivity/clipping . 80mV/> I O V  
Replay response ferric 6 3 H z  av U R  . . . . . . .  -0.75dB  
Worst audible replay hum component . .  -63dB ( J 50Hz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . -58 .2dB 
Dolby improvement . . . 9 .6dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . - 6 1 .9d8 
Dolby improvement . . . 9 . 3dB 
Replay amp clipping ref DL .  . . .  + 1 5 .7 d8 
Max replay level for DL . . . 580mV 
Wow and flutter average ( pe ak weighted DIN) . . 0. 1 6 1 %  
Speed average . . . ---0 .25% 
Meters under-read . . . . . . . . . . . . . . . . . .  8dB on 64ms 
Overall I OkHz sat ferric U R  ref DL. . . . . . . . . . .  -7 .9/-8.6dB 
Overall distortion ferric U R  for 5% <list @ 333 Hz refDL +8 . 1 / +8.0dB 
Overal l  J OkHz sat chrome position U R  ref DL . . -6.4/-7 . l dB 
Overall dist chromc position UR for5% dist @ 3 3 3 Hz refDL .  . .  +5.8/ +6 . l dB 
Overall ! OkHz sat metal UR ref DL . . . . .  . . . . .  . -4.6/-4. l dB 
Overall distortion metal U R  for 5% <list @ 3 3 3 Hz ref DL . . +6.4/ +6.2d8 
Overall noise ferric U R Dolby out(CCIR/ARM) refD L  . . .  -49 . l / -50.4dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . 9 .2dB 
Overall noise chrome U R  Dolby out (CCIR/ARM) refDL . . .  -52.8/-53 . ?dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 1 dB 
Overall TIOise metal UR Dolby out (CCIR/ ARM) refD L  -54.0/-5 3 . 5d8  
Dolby improvement . . . . . . . . . . . . . . . .  ." . . .  9 . 5d8 
Line input noise floor ref 1 60 mV/D L  ( C CIR/ARM) . . . .  -78.4dB 
Spooling t ime ( C90) . . . . .  . . . . . . . . . . . . . . . . . . .  I m  5 5 s  
Dynamic range ferric/chrome/metal . . . . . .  66 . 8/68.3/70.5d8 
Noise reduction system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dolby 
Tapes used . . . . . . . . .  . . M axell  UDXLI; TDK SA: Scotch M etafine 
Typical retail price.  . . .  £ 1 05 
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The ADL 300 has virtually identical facilities to 
the ADM 250, except that the line/ DIN input 
switch is on the rear panel, a record- mute button is 
added on the front, and the machine incorporates a 
music sensor system in addition to the record 
player sync. start. A front panel lever and a small 
push button are used to select the search function 
and the programme item required, the deck then 
counting the number of gaps between tracks and 
commencing playback at the required point This 
system only works s atisfactorily with pop music 
where there are no very quiet passages during the 
music! Please see the ADM 250 review for other 
facilities and comments on the styling. 

The mike input sensitivity was again poor, and 
so quite high output microphones will have to be 
used to record speech other than very close to the 
mike; the clipping margin was also very poor. The 
DIN 5 -pole in/out socket gave a very good 
performance, with almost no input noise degrada
tion, and with replay pin muting on record to DIN 
specification. The line inputs were of average 
sensitivity, no clipping problem was noted, and 
furthermore, input noise was minimal, so inter
facing is very effective. The record level metering 
uses two rows of 1 2  LEDs which read peaks quite 
well, no actual meters being included. 

The replay azimuth was quite well set, but the 
tape guides were again slightly too high and the 
record/ replay head was slightly too far back. 

Replay noise levels without Dolby all measured 
extremely well, with hum at a particularly low level 
which is commendable. In the chrome and metal 
positions however, Dolby noise reduction was 
slightly inadequte, hiss on replay only reducing by 
an average of 9 . 2 dB. Whilst replay amplifier 
distortion measured very well at normal levels, the 
replay clipping margin was barely adequate, com
ing in at around +8.5 dB. Adequate volume was 
available into 6 00 ohm headphones ( \4 "  stereo 
jack), but low impedance models were clearly too 
loud, and headphone volume could not unfor
tunately be adjusted with the replay gain control. 

Maxell UDXLJ was again specified by Aiwa, 
and the overall response with Dolby extended 
reasonably up to around 1 2 . 5 kHz; as with the 
ADM 250, above this frequency the fixed MPX 
filter cut very rapidly, and again a bass cut of 3 dB 
was noted at 5 0 Hz. 3 3 3 Hz MOL and HF 
saturation measurements showed that the tape was 
slightly over-biased and over-equalised, although 
the sound quality was we!! liked subjectively: 
distortion was generally low, though slight HF 
compression was noted at times; overall noise was 
rather average, and the Dolby improvement was 
not quite optimum. 

TDK SA, used for the chrome position, pro
duced reasonable MOLs and HF saturation measure
ments. As with UDXLJ , the HF response was 
slightly up on right channel with the left fairly flat 

but showing a slight negative Dolby error. The 
sound quality was thought to be generally very 
good, and slightly better than with UDXLJ . 
Overall weighted noise was about average, but 
Dolby improvement was not quite optimised. 

Scotch Metafine was again specified for metal 
and produced the expected stability problems, but 
the dropout performance was better than expected. 
High frequencies were generally a l ittle down 
subjectively and in the charts, and MOL per
formance was fair, but HF saturation measure
ments were not good enough for metal. The overall 
weighted noise was very good for metal, and Dolby 
improved noise figures by an average of l O dB, 
though for some strange reason different noise 
measurements were found between different tape 
samples which was very puzzling ( even widely 
differing between tracks). Once again, we strongly 
recommend a Japanese metal rather than M etafine, 
and to accommodate these the machine will need 
readjustment by a dealer. 

Wow and flutter received only mild criticism 
subjectively, and measurements were fairly good 
in the lab. Speed was slightly fast and spooling 
average. Erasure was good even on metal, and no 
serious problems could be found in the machine in 
any area All torque measurements were satis
factory, and ergonomically the machine was found 
easy to use and reliable. 

This model can be recommended if the facility 
for music sensing is considered important, but i f  
this is  not the case then the ADM 250 i s  more 
appropriate, since it is around £ 1 0  cheaper. The 
performance on Metafine was obviously very 
disappointing, but Maxell MX or TDK MA would 
almost certainly be far superior, and the metal 
performance is certainly better than quite a lot of 
the competition in two head decks. The reasonable 
price for the facilities offered allows recommen
dation, and we particularly commend the e xcellent 
DIN and phono in/out compatability. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . . . . . . . . . .  + 1 3 "  
Mike input sensitivity/ clipping . .  463uV/ 1 7 mV 
Line input sensitivity/c lipping . . . . . . . . . . . . . . . . .  84mV/> I O V  
Replay response fe rric 63  Hz a v  U R  . . . . . . . . . . . . . . . . . . . . . . . .  - 0 .  7 dB 
Worst audible replay hum component . -69 . S dB ( 1 50Hz} 
Replay noise ferric CCIRJARM weighted ( Dolby out) . -59 .6dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . .  9 . 5 dB 
Replay noise c hrome position CCIR/ ARM weighted ( Dolby out) . . .  -63 .2dB 
Dolby improvement . 9 . 3 dB 
Replay amp clipping ref DL . +8 .5d8 
Max replay level for DL . . . . . . . .  600mV 
Wow and Outtcr average ( peak weighted DIN) . .  0. 1 33% 
Speed average . . . . . .  +-0.7% 
Meters under-read . . 6dB on 8ms 
Overall I O kHz sat  ferric U R  ref  DL. . . . . . . . . .  . -7 .7/-8.6dB 
Overall distortion ferric U R  for 5% dist (ii) 333 Hz refDL . +8 . 1 / +7 .7dB 
Overall I O kHz sal  chrome position U R  ref  DL . . -7 . 1 /-6 . SdB 
Overall dist chrome position U R  for 5% dist (it) 333Hz ref DL. +5.4/+5 .2dB 
Overall I O kHz sat  metal U R  ref  DL . . . . . . . .  . . .  . . . -4. 1 / -5 :2dB 
Overall distortion metal UR for 5 %  dist (ru 333 Hz ref DL. . +6.6/ +6.2dB 
Overall noise ferric U R  Dolby out(CCIRJARM) ref DL . -48.6/-49 .9dB 
Dolby improvement . . . . . . . . . .  9 .4dB 
Overall noise chrome UR Dolby out(CCIRJ ARM) ref DL . . .  -52 .2/-5 3 .2dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 3dB 
Overall noise metal U R  Dolby out (CCIR/ A RM) refDL -52 .4/-54.4dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . .  J 0 .8dB 
Line  input noise Ooor ref  I 60 mV/D L  ( C C IRJARM) . -78 .6dB 
Spooling t ime ( C90) . . . . . . . . . . .  I m  5 4 s  
Dynamic range ferric/chrome/ metal . .  66 .6/67 . 3/7 l . 7 dB 
Noise reduction system. . Dolby B 
Tapes used . . . .  Maxell UDXL I :  TDK SA; Scotch Metafine 
Typical retail price. . .£ 1 1 5 
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This very inexpensive Akai deck incorporates both 
phono and DIN inputs and outputs on the rear 
panel, and has a two-core attached mains lead 
Encased in metal, the back panel is hardboard and 
it is rather inexpensive looking. The front-loading 
cassette compartment is on the left, and mechan
ical deck controls allow transfer from play into 
wind and back again and dropping into record from 
play. When rewinding the auto-stop takes ages to 
engage, and winding is noisy. Front panel facilities 
include a record-mute button, metaVchrome/normal 
tape select, and Dolby out/in including MPX 
switching. A friction locked rotary record-gain 
control incorporates a lever for one channel, but 
tracking was rather poor. A ganged replay gain 
control was provided which also adjusted head
phone levels; 600ohm models could not be- driven 
loud enough, but lower impedance models could 
easily go very loud, and had a good clipping 
margin. Record level metering is accomplished 
with two rows of 26 LEDs, but Akai is cheating a 
bit here since they light up in pairs, so only 13 
levels are shown; faster peaks are indicated well. A 
line/DIN input switch is on the rear panel. 

The \4" mono jack mike inputs had acceptable 
sensitivity, but the clipping margin was only fairly 
adequate. The 5-pole DIN input was virtually 
useless, the circuit design adding so much noise to 
a standard DIN input source as to remove any 
benefit of noise reduction! The replay pins were 

also live during recording, which is non-standard. 
Fortunately, the phono line inputs had an adequate 
sensitivity, no clipping problem was noted, and 
input noise was low. 

Replay azimuth was rather poorly adjusted, but 
the head heights were fairly accurate: whereas the 
erase head guide was correct, the others were a 
little bit too high. The replay amplifier distortion 
measured extremely well and allowed a very wide 
clipping margin, which is excellent Replay hiss 
measurements were all very good, but whilst no 
hum was actually heard, the measurements were 
only slightly better than average. Whilst the 
chrome replay response was fairly accurate, the 
ferric time constant was nearer 95 uS, and this had 
various side effects including only fair overall HF 
saturations on ferric tape. 

Maxell UD was specified for ferric, and was 
clearly under-biased to give a flat response overall, 
since 333Hz MOLs were about 2dB below what 
they should have been and HF saturation received 
slight criticism. Overall noise measured and sounded 
well because of the replay error, and overall sound 
quality was good at best, but would have been 
better still with a lower recording level. Some 
distortion was noted at LF and MF, and the bass 
response showed many bass woodles due to head 
contour problems. The measured response was 
reasonably flat overall, but showed a valley around 
6kHz which was noticed subjectively. 

TDK SA gave reasonable MF MOLs, but again 
only fair HF saturation; again a replay response 
error was noted, showing the time constant to be 
around 60uS. Overall noise measured well and 
again at best the sound quality was good, though 
some HF compression was noted The response 
seemed marginally up at HF but this is not really a 
bad thing. 

TDK metal gave only adequate MOLs, but the 
HF performance was very good, especially con
sidering the replay curve error. The response 
sounded a bit up at EHF, and there seemed to be a 
valley in the presence region. We suspect that 
some RF bias was affecting record Dolby pro
cessing, thus causing the response valley. Overall 
noise again measured and sounded well, but the 
overall sound quality on metal was not really good 
enough, and pseudo-chrome seemed to give the 
best subjective results. 

Wow and flutter measured quite well and was 
only very marginally audible. Speed was ex
tremely accurate, but spooling was just a little 
slow. The play torque was very much on the low 
side, and we suggest that some makes of European 
cassette might cause problems, especially if they 
have too much back-tension. Erasure was very 
good, even on metal. 

Considering its budget price, this model gave an 
acceptable performance, but its sound quality 
could have been improved considerably if the 
replay equalisation had been correct Because of 
this error all the cassette tape types either suffered 
in poor MO Ls or from HF saturation reservations, 
which again would have been less marked with 
correct replay equalisation. Notwithstanding this, 
we feel it is only fair to recommend this model, 
because of its good wow and flutter performance 
and its capability of giving a good average sound 
quality if the record levels are watched fairly 
carefully. Do not even consider it though if you 
have to use the DIN socket for interconnection! 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . .. -55° 
Mike input sensitivity/clipping . . . . . . . . . . . 271 uV/2 0.SmV 
Line input sensitivity/clipping . . . 109mV/> IOV 
Replay response ferric 63Hz av UR . . ......... -0.9d8 
Worst audible replay hum component........ . -60dB ( l OOHz) 
Replay noise ferric CCIR/ARM weighted (Dolby out) -61.6dB 
Dolby improvement . I0.3dB 
Replay noise chrome position CCIR/ ARM weighted (Dolby out) ... -64.1 dB 

Dolby improvement . . ..... 9.8dB 
Replay amp clipping ref DL... . . +15.5dB 
Max replay level for DL .. 570mV 
Wow and Outler average (peak weighted D IN) 0.115% 
Speed average. +-0.1 % 
Meters under-read.................. . . 2dB on 64ms 
Overall IOkHz sat ferric UR ref DL.. . -8.5/-8.5dB 
Overall distortion ferric UR for 5% dist@ 333 Hz rcfDL . +4 .J/+4.1 dB 
Overall I Ok.Hz sat chrome position UR ref DL . -7.9/-7.4dB 
Overall dist chrome position UR for 5% dist (a:) 333 Hz ref DL . .. +6.0/ +6.0dB 
Overall !Ok.Hz sat metal UR ref DL .. ...... -l.7/-l.5dB 
Overall distortion metal URfor 5% dist@ 333Hz refDL ... . +6.0/+5.7dB 
Overall noise forric UR Dolby out(CCIR/ ARM) ref DL -52.6/-52.SdB 
Dolby improvement.......... . . . . . . . . . . . . . . ...... 10.0dB 
Overall noise chrome UR Dolby out(CCIR/ ARM) ref DL ... -54. l /-53.9d8 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 9.8d8 
Overall noise metal UR Dolby out(CCIR/ARM) ref DL -53.0/-53. ldB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9.9dB 
Line input noise floor ref I60mV/DL ( CCIR/ARM) . -75.0dB 
Spooling time ( C9 0) ........ . 2m l 8s 

Dynamic range ferric/chrome/metal . 65.9/69.3/69.SdB 
Noise reduction system. . . . . . . . . . . ........... .... Dolby 
Tapes used . . .. Maxell UD: TDK SA; TDK MA-R 
Typical retail price. . £90 
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This deck is unusual in being the smallest non
portable stereo cassette deck that I have yet 
e n c o u ntered ,  and s e t s  an ex ample  in  
miniaturisation that should be  noted by  all , for  the 
majority of deck.s are ridiculously large . A front
loader having the cassette exposed without a 
cover but easily inserted, it has line inputs and 
outputs, together with 1 /4 inch mike jacks on the 
rear panel, a stereo ganged pre-set replay gain 
control being positioned near the phono outputs. 
The record level control is a dual concentric non
friction locked type. A miniature button switches 
Dolby in/out with fixed multiplex filtering, and 
three-position lever switches operate bias and 
equalisation separately for ferric, pseudo-chrome 
and metal tapes .  The deck controls operate 
mechanically, and these are slightly stiff, but 
allow transfer between functions, and also provide 
cueing. Miniature illuminated barograph metering 
read transients very accurately, which is 
commendable . Both 25ohm and 600ohm 
headphones worked well from a 1 14 inch stereo 
jack, and the volume is affected by the back panel 
replay gain control. Whilst the microphone inputs 
( 1 /4 inch jacks) were rather insensitive, their 
clipping margin was excellent; although some hum 
was noted on the left channel input, hiss was 
minimal . An earth loop was caused if a stereo 
mike with a common earth connection was jacked 
into L and R channels . Insertion of a microphone 
cuts the phono line input, the latter having average 
sensitivity, and no noise or clipping problems were 
experienced. 

The replay azimuth was not set very accurately, 
and slight replay hum was noted particularly on 
the right channel, some fairly poor measurements 
being noted in the lab. The hum was not too bad 
subjectively, and was only noticed in the quietest 
passages. Replay hiss levels measured well and 
replay amplifier clipping was at quite a high level, 
which is good, distortion at +6dB also measuring 
at a very low level .  

TDK AD was specified by Aurex and the 
overall hiss performance was very good, with a 
good Dolby improvement. The pen charts showed 
clear HF lift at IOkHz, rolling off at about l 5 kHz 
without Dolby, but with a much greater 
attenuation rate with Dolby inserted. The overall 
sound quality was rather bright, but distortion 
seemed low throughout, and the programme 
sounded quite robust and clean. We noted a 
Dolby error of +0.8dB ,  and it is therefore quite 
clear that Aurex's recommended tape type is not 
really compatible; a tape such as Fuji  FXI or
possibly Maxell UDXL I would have been rather
better. Stereo positioning and stability were
excellent throughout. A robust sound quality was
much liked, and we must admit that AD did 
produce quite an exciting sound overall which 
would be welcome, particularly if you like lots of 
top. 

TDK SA (pseudo-chrome) penned a very 
smooth chart to IOkHz, but was down at 1 5kHz, 
any deviations being exaggerated by the 'Dolby 
in' chart. Subjectively the test programme seemed 
slightly lacking at EHF, but was otherwise very 

smooth. Speech reproduced clearly with no trace 
of ' spitch. '  The entire programme sounded very 
robust and good 33 3Hz MOLs were measured. 
HF compression was certainly no worse than 
average, and indeed the entire programme 
sounded clean, showing good optimisation for the 
tape type. Overall noise was average, and note 
that the figure is virtually the same as that for AD 
which is fascinating; the noise spectrum however 
sounded slightly better. 

Metafine was chosen by Aurex for the metal 
position, and responses showed a lift at 1 OkHz but 
flat again by l 5kHz. These lifts were exaggerated 
with Dolby in, but subjectively they were not 
really noticed, possibly due to tape sample 
variations. The entire programme reproduced 
extremely well, but distortion was not as good as 
metal tapes are on some other decks , although no 
HF compression at all was noted. The overall 
quality was clearly better than on pseudo-chrome, 
though, and reproduction had a clarity about it 
attributable to metal which was very well liked. 
Background noise measured particularly well, 
stability seemed entirely dependent upon the tape, 
and some drop-outs were heard. If the bias was 
increased, other metal tape types would obviously 
work well and give better results . 

Wow and flutter did not measure too well, 
although the only subjective comment was that of 
insecurity on the piano sound, rather than wow 
actually being heard. Speed was rather fast but not 
seriously so, and spooling about average. Erase 
was just adequate but not as good as usual on SA 
or metal, although crosstalk was good. The review 
sample was a pre-production model, and perhaps 
later samples will be rather better on the points 
criticised. 

We all very much admired the miniaturisation, 
and capability of giving a good overall sound, the 
measurements showing that fairly modest ferric 
tapes will perform well on this deck, and that SA 
gave a very good overall sound, although metal 
tapes are not really worthwhile. Because of the 
very good value for money and the machine's 
basic good capabilities,  it is just recommended as 
a best buy, being one of the cheapest metal 
capable decks in the survey. Do check the replay 
hum level though if you intend purchasing one of 
these decks, for sample variations might be quite 
marked. 

. . . -
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GENERAL DATA 
Replay azimuth deviation from average. . . . . . . . . . . . . . . . . . . . . . .  -42° 
Mike input sens/clipping . . . . . . .  280uV/82mV 
Line input sens/clipping . . . . .  95 mV/> I O V  
Worst audible replay h u m  component .  . . . .  -60dB ( l 50Hz) 
Replay noise CCIR/ARM ferric/chrome/Dolby imp . - 5 7 . 3 / - 6 1 /9 .SdB 
Replay amp clipping ref DL . . .  . . . . . . . . . . . . . . . . . . .  + 1 4dB 
Max. replay level from D L . . . . . . . . . . . . . . . . .  5 90mV 
Wow and flutter average ( peak wtg DIN) . . . . . . . . . . . . . .  0 . 1 8% 
Speed average . . . . . . . . . + 1 . 35% 
Meters under-read. . . . . . . . . . -2dB on 8ms 
Ferric D L  dist 3 3 3 Hz/5% point . . . . . . . . . . . . . . .  . . . . 0 .45%/+6.JdB 
Chrome D L  dist  3 3 3 Hz/5 % point . . . 0.69%/+6dB 
Metal D L  dist 3 3 3 Hz/5% p6int . 1 . 1 %/ +5 .JdB 
Overall I OkHz resp ref 3 3 3 Hz Dolby out 

ferric/FeCr/chrome/me!al . . . . . . . . . . . . . . . . .  . . +2/-/-0.5/+ l . 8dB 
Overall noise ferric CCIR/ ARM/Dolby imp . . . . . . . . . . . . . .  -5 l .8/9. 5 dB 

chrome CCIR/ ARM/Dolby imp . . . . . . . . . . . .  -5 I .8/9.8dB 
metal  CCIR/ ARM/Dolby imp . . . .  -54.3/9 .JdB 

Line input noise floor ref 1 60mV, D L .  . . . .  -80dB 
Spooling time C90 . . . I m  52s  
Dynamic range ferric/FeCr/chrome/metal . . . . . . .  67 . 5/-/67 .8/68.8dB 
Tapes used . . . . . . . . . . . . . . . .  TDK AD: TDK SA; Scotch Metafine 
Typical retai l price . . £ 1 39 

Update Some continuing concern regarding sample 
variability has resulted in rating this model as 
recommended rather than a best buy. 
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P 0 A S o n y Z 2  

A k a i  AM U 1 1 122/33 
JVC A 1 0X I JVC RS33L 

p o  A Super A ,  FMiLWiMW stereo 
£58 95 receiver. 42 watts rms per I JVC LA2 1 LA31 

JVC Lf41 OLA51 
JVC OL  Y3f 5f 

' NAO 5025 • I Pioneer  PL200X • 
P ioneer  PL300X · 
P ioneer  PL400X · 
P ioneer  PL 1 20 
P ioneer  PL320 . 

P 0 A Teac ACE 7 
P 0 A TeacACE  9 
£69 00 Techn ics Z 1 1 
£79 95 T echn i cs  Z22 
£89 95 Techn ics M 1 n i  

£ 1 09 95 Tech n 1cs S PS 

P O A
P 0 A 
P 0 A 
P O A
P O A
P O A
P 0 A 

p o A chann e l .  SEA. JVC AX1 /2/3/4 
NAO 3020 £89 . 50 O U R  PRICE  O N LY £1 46 . 9 5 .  
N A O  3 1 40 

NAO 2 1 40 
NAO 1 020 . .  

P ioneer  SA420 
P ioneer  SA520 

Pioneer SA620 
P ioneer  SA720 
Pioneer  A51A61A7 
Pioneer  A81A9 
Tr io KA300 
Techn ics  SUV2 
Technics SUV4 
Technics S UV6 
Technics SUV8 
Technics S UV315 . 
Technics SUV719 

£ 1 89 . 00 
. £ 1 3 5 . 00 

£69 . 0 0  mtr -- P 0 A 
P O A

TECHNICS SUV4 

P O A  
P 0 A 
P 0 . A  
P O A  TAPE D E C KS . . . . H :5 �:: : ����,4 

£99 . 95 Akat GXF33R

£ l 19  95 Akat  GXF35
JVC KOA1 1 £ l 39 · 95 
JVC K0035 . . . . .  £ l 99

·
95 

JVC K 0 0 4  . .p O A 
JVC 005 p O A 

• JVC KOA66 
JVC KOA7 . .  
JVC 0071009 
NAO 5040 . 
NAO 6 1 40 

NAO 6 1 50 C . 

Superb ampl i f ier ,  boasting 55 
watts rms per  channe l .  MC input .  
2-way tape dubb ing .  FL power 
meters. 
OUR PRICE  £1 1 9 . 95 P ioneer  CT200 . 

P ioneer  CT320 . 
Pioneer CT520 

Pioneer CT720 . : � - -�-� ��-: Pioneer  CT 415/6R . . 
Pioneer CT71819R . 

P ioneer  RT707 

i • .  �-�- m � i • 

TU NERS 
Akat ATK1 1 133L 

Akai ATS55L 

JVC T 1 0 X  

J V C  TX1 L 

JVC TX2L

JVC TX6L . 

NAO 4020A 

Pioneer TX520L 

Pioneer TX720L 

Pioneer f5L 

Pioneer f71f9 Tr io KT400L 

Sansu i  SC3330 . .  
P 0 A Teac V9 
P 0 A Teac X31X7 R .
£63 9 5  Teac X 1 0/ X 1 0 R  . 
£82 . 95 Technics RSM205

. £1 29 95 Techn ics  R S M 2 1 5 
. . . £1 5 1 . 95 Techn ics  RSM230

£89 . 50 Techn1cs RSM04 
P O A T echnics R S M250 . 

. P . O A  Technics RSM260
. . . . . . . . . .  P . O . A . Techn ics  RSM270

. . . .  P . 0 . A . Techn ics  RSM 1 4  
£49 95 Tech n 1cs R S M 5 1
£59 95 

P ionee r  PL620 
P ioneer  PL720 
P ioneer  PL2!4 
P ioneer  PL6/7 18 
P ioneer  PLL800 

. P . 0 . A  Techn ics  S L B 2 ·  
P 0 A Techn ics  S L B 3 ·  
P 0 . A Techn ics S L 0 2 '  
P . 0  A Techn ics  S L 0 2 '  
£76 . 9 5  Techn ics  S L O L  1 

- P 0 . A  Techn ics  S L O L  1 
. P . 0 . A  Techn ics  S L 7  

. £ 1 49 . 95 T e c h n i c s  S L 1 0 
£ 1 99 . 95 Techn ics  S L 1 5 
£203 . 95 I · Pr ice i n c l u d e s  cartr tdge  

P 0 A 
£ 1 1 9  00 
£ 1 7 5 . 00 

. £ 1 9 9 . 00 
P O A 
P 0 A 

. . . P 0 A 
P O A  
P 0 A 
P 0 A 

. P O A  
£ 1 4 9 . 95 TECHNICS SLD2 

P 0 A 
p 0 A IP 0 A 
P 0 A 
P O A  
£59 95 
£79 95 
£79 95 

£ 1 09 95 
P O A
P O A
P O A
P O A
P O A  

P 0 A 
p a . A  Incred ib le  performance lrom this 

Superb Akai Rack System at a n  
incredib ly low pr ice .  Consists of 
the AMU03 ampl i f ier  with an 
output of 40 Watts R M S  per 
channe l .  Plus the ATK03 d ig i ta l  
tuner .  Plus CSM02 cassette deck 
and APD30 d i rect d rive turnta b l e .  
Complete with wooden cabinet  
wilh castors and glass front  and 
l id .  Plus a pa i r  of SRH40 3-way 
loudspeakers . 
OUR PRICE £399 . 9 5  

Exce l lent  Edwardus loudspeaker 
ut i l ises  a KEF B200 bass driver and  
a Son-Audax soft dome tweeter .  60  
watt power  hand l ing .  trequency 
response 50Hz to 20kHz · d B .  
Ava i l a b l e  in  t e a k  or  wal nut veneer .  
Superb c lean  and deta i led sou n d .  
O U R  PR ICE  £99 . 95 per  pa ir .  

EQSRS & TI M E R S
Aka t D T l O O  
Aka t  DT200 
Aka i  EAG40 
Aka t  EAG80 
JVC SEA20GL 
JVC SEA50 .1 P i o n e e r  OT51  O 
P ioneer  SG300 
Techn ics S H4030 
Techn ics  S H 80 1 0  
Techn 1cs  SH8020 
T echn ics  S H 8030 

VIDEO R E C O R D ERS 
p a . A  semi-automalic ,  d i rect drive 

, Akai  SRH30 
p o  A turnla b l e .  Wow & l lutter 0 . 03% 

Edward u s M E 4  

I LOUDS PEAKERS 
£49 95 : ���1�����0 
£99 95 1 JVC H R3660 
p 0 A I JVC H R 4 1 00 

P 0 A WRMS.  Slrobe ,  p itch conlrol etc . 
AR 1 8s 

p 0 A Fitted EPC270 cartridge .  
P o  A OUR PRICE £79 .95 .  ��m 
P O A  Kff Canto r l l  � · � · � RACK SYSTEM S

KEFCapr t ce l l  
KEF Car l ton 1 1  

£99 95 Akai  P R O  503 £399 95 KEF  Ce leste IV £ 1 29 . 95 Akai P R 0 92 1 193 1 p 0 A KEF Coda l l  
Akat P R 0 1 0 1 1  p 0 A KEF Concord e l V  

� � � ·  I H 1 tach 1  VT8000E 
H 1 tach 1  VT8500E 

P 0 A Panaso n i c  NV20008 � · � .� Panason ic  NV70008
Panason ic  NV72008 �9� �5 Panas o n i c  NV30008

£ t 49 95 
Sony C51C I  Technics STZ1 L 

Technics STS1 L 

Technics STS3 

Technics STS? 

Technics STS214/6 . 

. . . . . . . . . .  £819 5 TECHNICS  RSM1 4 
£��� �� Beautifu l ly  designed , h igh  qua l i ty 

· · cassette deck .  Metal tape 

Akat PRO 1 022 P 0 A P 1oneer CS343 
Akai P R 0 1 055 P 0 A P 1oneer CS444 
A u rex System 50 £399 95 P ioneer CS535 

£49 95 
£64 95 
£69 95 
£96 95 

£ 1 29 95 RECEIVERS 
P O  A compati b l e ,  soft touch contro ls ,  2 

pattern FL meters . 
JVC E5 . P 0 A P 1onee r C S545 
J V C G 5 0  G R 1 00 P 0 A P 1oneer CS646 
JVC G X 1 00•200 P 0 A P 1onee r H PM30 . . P o  A OUR PRICE £99 .  95 

. . .  £ 1 0 7 . 95 I ��!�I� ::;:J .- i-• · e ;, I Panason ic S G 1 65 P O  A P 1onee r H PM50 
Panaso n 1 c SG240 P O  A P 1 o n ee r H PM70 I Pa

-
. 

nason ic SG 2800 P 0 A 1 3ony SSE30
P 1onee r X 700S £423 95 Techn ics S B3050 

£�16 �0 
TU RNTABLES

P 0 A Dua l  CS5051  
P 0 A Dua 1  CS508 

. . £1 1 9  95 Dua l  CS607 
£ 1 3 9 .  95 JVC LA55 

P
_
D

_
A I JVC LF66 " 

P 0 A JVC OLA5R 

FREE DELIVERY 
THROUGHOUT U . K. 

* Al l  prices inc l ude VAT.
* F u l l  after sales service.
* Easy credit terms.
* Establ ished 25 Years.

P O A  
P 0 . A  
P O A  
£59 95 
£83 95 
£91  95 

P1oneer X700T £438 95 1 Techn 1cs SBR4  
P 1oneer X900S £470 95 Techn i cs S B F 1  2 3 
P ioneer  X900T £486 95 Wharleda le  L40 
P ionee r  X330 550 P O A W h a rleda le  L60 
P ioneer  X770 990 P O A Wharleda le  L80 
S a n s u 1  A6 £389 95 Wharleda le  L 1 00 
Sony  Z R 1  P 0 A I Wharleda le  L200 
Sony  Z1 P 0 A I Wharleda le  L400 

HOW TO O R D E R  BY POST MAIDA 
VALE 

Simply  send y o u r  cheque or  A c c e s s  Barcl aycara 
n u m b e r .  with your name & address and goods 
req u i red to our Manor Park branch . Access and 
Barclaycard n u m bers can a lso be te lephoned i n  to 
e i ther  shop.  De l ivery then takes about 7 -1  O days .  Al l  
goods are fu l ly i n s u red by u s  against loss or  damage 
wh i l s t  i n  transit .  Al l  H 1 - F i  i s  g u a ranteed for  1 2  months 
parts & l abour .  

MANOR 
PARK 

£ 8 9  9 5  
£ 1 4 9  9 5  
£ 1 89 95 

£59 95 1 
£1 29 95 
£�96 �5 j PANASONIC  NV7DDDB

p 0 A • One  of the most  popular  VHS 
p 0 A I machines on the m a rket ,  features 
p 0 A I inc lude ;  14 Day,  8 progra m m e
p 0 A 

'I t imer .  Quartz locked d i rect dr ive , 
p 0 A Cue & review, dolby etc etc .  
P o  A PRICE ON APPLICATIO N .

I 
WH E R E  TO F IND US 

e 1 00 yards from Royal  Oak U n d e r g ro u n d .
e '12 M i l e  west of where Mary lebone f lyover
crosses Edgware Road 
e 1 M i l e  n o rth of Nott ing H i l l  Gate .e Car Park at Rear .

e Nearest  U nderground Stat ion  East  H a m .
e 1 M i l e  west of l l ford Broadway
e 1 00 yards from N o rth C i rcu lar  Road
e Easy parking i n  s ide roads



Hitachi D3300M 

Essentially a cheaper version o f  the earlier D-
5500, the 3300 is much better than its predecessor 
throughout, and includes three heads, allowing 
source/tape monitoring, plus automatic tuning for 
various tape types, storing the parameters digitally. 
This front-loading metal-encased deck incorporates 
line in/out phonos and a recessed 5-pole DIN 
socket on the rear panel, a remote control socket, 
and uses a two core attached mains lead. All deck 
functions are solenoid operated via microswitch 
pushbuttons, which allow neat transfer  from play 
into wind and back again and dropping into record 
A switch selects remote timer start on play/ record, 
push buttons se lect memory counter and metering 
peak-hold functions, rotary switches select auto 
rewind, off and play, Dolby on/ off with or without 
MPX filtering, and tape/source monitoring. Basic 
tape selection is chosen by four push buttons for 
ferric, ferrichrome, pseudo- chrome and metal 
tapes, and additional buttons operate auto align
ment, memory test, and memory tape select 
facilities; automatic calibration is  achieved fairly 
rapidly. Two rows of LEDs ( 1 4  levels indicated) 
provide very accurate monitoring of even fast 
transients, and these were liked. B atteries have to 
be fitted for the tape memory back-up, and these 
will last v irtually their shelf life. Two sets of rotary 
record level controls are split concentric but not 
friction- locked, independent adjustment of mike/ 

DIN and line input levels allowing mixing. A stereo 
ganged miniature replay gain control also adjusts 
headphone levels, giving adequate volume with 
low and high impedance models. 

The W' mono jack mike inputs were rather 
insensitive but the clipping margin was good The 
DIN socket gave no input noise degradation, and 
repl ay pins muted during recording to DIN specifi
cation. The phono line inputs were reasonably 
sensitive, but clipping occurred at 4 . 3  volts input 
which might occasionally be a slight drawback. 
Input noise measured at a low level which is very 
good. 

Replay azimuth was a little bit out and the 
recorded and replayed tracks were s l ightly at the 
wrong height, but the tape guides were set very 
accurately. Replay hum measurements were ex
cellent, and replay noise levels were amazingly 
good throughout which is most commendable. 
Whilst the basic replay amplifier clipping margin 
was reasonably good, distortion started creeping in 
well before clipping was reached, and third har
monic measured as high as 1 .6% on the right 
channel at +6 dB; a second sample was however 
much better, being about average. Very slight bass 
loss was noted on replay, averaging 1 .  7 dB down at 
60Hz. 

Hitachi UDER ferric ( Maxell UDXLJ)  gave 
extremely good 3 3 3 Hz MOL measurements, and 

surprisingly HF saturation was good as well. The 
panel thought the sound quality was a l ittle muffled 
however, and after taking many pen charts these all 
showed HF rolloff after equalisation, which is 
puzzling. The panel did hear some distortion 
deve lop on the loudest transients, particularly at 
LF, and I can only put this down to the replay 
amplifier distortion problem coming in rapidly 
from +6 dB upwards ( original review sample) ; this 
is poorer than the inherent tape distortion, and 
limts the capability to replay very loud passages. 
However at mezzoforte sound quality was good, 
and weighted noise was average throughout 

Hitachi UDEX ( Maxell UDXLJ J )  also gave 
good MOLs and HF saturation performance in the 
lab. This time the responses sounded much flatter, 
although later in the lab the charts showed a similar 
HF rolloff, which again is rather a mystery. 
However, the distortion seemed better somehow 
than UDER, and at best the sound quality was 
rather like that of the master tape. Apart from the 
transient distortion problems, it was very much 
liked. Overall noise was very s lightly better than 
average for pseudo-chrome. 

Hitachi metal tape ( Maxell again) gave very 
good MOLs, and HF saturations were also good, 
even for metal. The panel thought reproduction 
was superb throughout, and the machine was 
clearly one of the best even though the pen charts 
again showed a shelf down at HF. Overall noise 
was again slightly better than average for metal, 
and obviously this machine is truly metal capable. 

Hitachi' s unitorque capstan motor and superb 
tape deck transport produced some staggeringly 
low wow and flutter measurements of 0.043% 
overall, and no wow was  heard on the test 
programme. Speed and spooling time were both 
marginally on the slow side. All torque measure
ments were normal and erasure very satisfactory. 

The machine really was an astonishingly good 
performer, and my only grumbles are the tendency 
for the auto equalisation to give a s light overall HF 
droop, the higher than average distortion of the 
replay amplifier ( on the original sample only), and 
the bass rolloff on replay, which requires the 
record amp to boost bass more than usual, 
therefore adding to the subjective distortion at 
VLF. If maximum levels are carefully watched, 
this machine can give superb overall quality, and it 
is useful to be able to set up different tape types 
acceptably well. Hitachi have improved their wow 
and flutter performance dramatically on this deck, 
so it is not only thoroughly recommended, but is a 
clear best buy, s ince it also has automatic tuning 
and three heads. A winner for Hitachi, which will 
make some of the competition sit up. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . .  -38°  
Mike input sensitivity/clipping . . 450uV/56 . 3 mV 
Line input sensitivity/clipping. . . . . . . 66 . SmV/4.35  V 
Replay res1xmse ferric 6 3 Hz av U R . .  . . . . . . .  - J . 7dB �';i�1
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a��f��ef;���at�JR; A0Rm���i�hi�d ·( ·D�ibY oui) . . .  -�6

-�� i_�0
3��M 

Dolby improvcm�nt . 9 .6d8 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . -67 . I dB 
Dolby improvement . . .  9 .0dB 
Replay amp clipping ref DL. . 1 2 . S dB 
Max replay level for DL . 7 1 5 mV 
Wow and nuuer average ( peak weighted DIN)  . 0.043% 
Speed average . . . . . .  -0 .7% 
Meters under-read . . . . . . . . . . . . . . 2dB on Sms 
Overall I O kHz sat ferric UR ref DL . . . . . . . .  . . -5 . 3/-5 .2dB 
Overall distortion ferric UR for 5% dist G11 333  Hz refDL +7 .9/ +8.2dB 
Overall I O kHz sat chrome position U R  ref DL . .  -5 .0/-5 . 3 dB 
Overall dist chrome position UR for 5% <list (a' 333  Hz ref DL . +5.8/+5.7dB 
Overall I O kHz sat metal UR ref DL . . . . . .  . . - l . 4/-0.6dB 
Overall distortion metal U R  for 5% dist (a1 333 Hz ref DL . . +9.0/+8 .7dB 
Overall noise ferric UR Dolby out(CCIR/ARM )  ref DL -49.8/-49 .7dB  
Dolby improvement . . . . . . . . .  . . . . . . . . . . . . . . . . 9 .9dB 
Overall noise chrome UR Dolby out (CCIR/ ARM) ref DL -53 .5/ -5 3 .6dB 
Dolby improvement . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 7dB 
Overall noise metal UR Dolby out (CCIR/ A RM) ref DL . -5 2. 7/-52 .7dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .6dB 
Line input noise floor ref 1 60mV/DL ( CC IR/ARM) -78.2dB 
Spooling t ime ( C90) . . . . . . . . . . . . .  2m 20s 
Dynamic range ferric/ chrome/meta! . 67 . 8/69.0172 . l dB 
Noise reduction system . Dolby 
Tapes used . . .  . . . Hitachi U D- E R;  Hitachi U D- E X :  Hitachi ME 
Typical retail price .  £309 
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JVC KDAllB 

The KD Al l B is the cheapest amongst the new
decks reviewed, and offers just basic facilities
including Dolby B processing.Mechanically opera
ting deck controls allow transfer from play into
wind and back again, but not dropping into record
other than from stop. Line in/ out phonos are
complemented by a 5-pole DIN socket, and a two
core mains lead is attached This metal-encased,
front- loader is very light in weight Switches
include a four position tape selector ( including
ferric, ferrichrome, pseudo-chrome and metal) ,
and Dolby in/ out Although the stereo rotary
record level control is friction locked, it is rather
difficult to adjust L or R independently, and no
replay gain control is fitted. Only normal VU-type
record level meters are fitted, and these under-read
even ' slow' peaks quite a lot A stereo jack delivers
a good level for high impedance headphones, with
a good clipping margin, but low impedance phones
tended to clip on loud passages. 
The microphone inputs were reasonably sen

sitive and the clipping margin was adequate. The
DIN input worked well with virtually no input
noise degradation. The line inputs were just
marginally less sensitive than average, no clipping
problems were encountered, and input noise was
extremely low and much better than usual. 
Replay azimuth was very accurately set, and the

replay head height was quite adequate, but the tape

· -------

guides were very marginally low though this should
not be of any concern. A very faint replay hum was
noted at high monitoring levels, and measurements
showed this was almost equally divided between
50 and 1 50 Hz. Replay hiss levels measured well,
and Dolby noise reduction was within specifica
tion. The replay amplifier clipping margin was
amazing, but amplifier distortion merely good,
with Dolby distortion poorer than average, though
nevertheless acceptable on a budget recorder. 
Maxell UD was recommended by JVC for the

ferric position, and responses were surprisingly flat
across the board on both tracks overall, but we
noted that the right track on replay was around2dB
down at lOHz, so the factory had set the right
channel bias a little low for a flat overall response;
LF MOLs nevertheless measured well on both
tracks, but HF saturation was rather poor on the
right channel. At intermediate levels the sound
quality was excellent throughout, but some HF
saturation was subjectively noted at high levels
particularly on the right channel. Overall noise
measured well and Dolby improvement was average.
TDK SA produced just a 2dB loss at lOHz

overal� and whilst 3 3 3Hz MOLs were acceptable,
HF saturat.iun was very poor, receiving continual
comment from the panel, although the sound was
reasonably stable and overall noise was better than
average. TDK SAX would clearly sound better

overall, and it would suit this model very well, since
the reponse would be much flatter and HF
compression much less marked, justifying the extra
expense. 
TDK metal produced a noticeable but not too

excessive HF lift, and whilst MOLs were only
adequate for metal, the HF end was sparklingly
clear, receiving continual praise. TDK metal was
slightly underbiased, and if this was corrected or if
Maxell metal were used instead, the overall results
would be better. In the context of a budget
machine, this deck is certainly metal capable,
achieving a surprisingly good overall quality and
justifying the inclusion of this capability. Tape
stability on all tape types was quite reasonable,
although several more expensive decks were a little
better. 
Wow and flutter measured quite well, and was

only marginally noticeable in the programme.
Speed was slightly fast, and spooling about average.
Torque measurements were satisfactory through
out, and erasure, even on metal, was good. 
When one bears in mind the very reasonable

cost of this deck and the fact that it really is metal
capable (rather than this being a figment of the
manufacturer' s imagination, as occurs all too
often), this deck offers a remarkable performance
for its cost, and will undoubtedly give a lot of
pleasure to its purchasers. Whilst the choice of
Maxell UD for ferric is sensible, it should really
have been properly set up for TDK SA, rather than
requiring the more expensive SAX tape to achieve
a flatter response. The input performance was very
· good indeed, even on the DIN socket, which is
particularly commendable, and it should be very
easy to interface with all types of domestic hi-fi
equipment The very slight replay hum will only be
noticeable at high listening levels on speakers with
an extended bass end, and this is small com
promise for such a good allround budget model,
which not only receives a strong recommendation,
but is clearly a best buy. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . . . . .  - 1 4° 
Mike input sensitivity/clipping . 2 1 3uV/29 . 2mV 
Line input sensitivity/clipping . . . . . . . l 1 3 mV/> J OY 
Replay response forric 63 Hz av UR . . . . . . . . .  -0.SdB 
Worst audible replay hum component. . . . . . . . . . . . . . .  -62dB ( 1 50 Hz) 
Replay noise ferric CCIR/ ARM weighted ( Dolby out) . -5 9 . 1  dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . 6dB 
Replay noise chrome position CCIR/ A RM weighted ( Dolby out) . 63 . 1 dB 
Dolby improvement . . . . .  9 . 1 dB 
Replay amp clipping ref D L .  . . . . . . .  + 1 6 . l dB 
Max replay level for DL . 440mV 
Wow and nutter average ( peak we ighted DIN) . . . . . . .  0. 1 37% 
Speed average . . . .  +o.6% 
Meters under-read . . . . . . . . . . . . . . . . . .  7 . 5 dB on 64ms 
Overall I O kHz sat ferric L/R ref DL. . . .  . . . .  . . . . . . . . . . -6. I / -8 .SdB 
Overall distortion ferric L/R for5% dist @ 3 3 3 Hz refDL . +6 .3/+5 .4dB 
Overall I O kHz sat chrome position U R  ref DL . . . . . . . . . . .  -9 . 3/ -9. 7 dB 
Overall disl chrome position U R  for 5% dist @ 3 3 3 H z  refD L . . +5.6/+5 . 3dB 
Overall I OkHz sat metal UR ref DL . . . . . . . . . . . . . . . . . .  -O. J / - 1 . l dB 
Overall distortion metal UR for 5% <lis t@ 3 3 3 Hz ref D L . . +6 .7/+6 . S dB 
Overall noise ferric U R Dolby out(CCIR/ARM) refD L  . . .  -49.5/ - 5 1 .0dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 .6dB 
Overall noise chrome UR Dolby out (CCIR/ ARM) ref DL . . .  -54.0/-55 .0dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  9 . 7 dB 
Overall noise metal U R  Dolby out(CCIR! ARM) refD L  . .  -5 l . 6/-52 .3dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  9 . 7 dB 
Line input noise noor ref 1 60mV/DL ( C CIR/ARM) . -82 . 3 dB 
Spooling time ( C90) . . . . . . . . . . . . .  2m 1 1  s 
Dynamic range ferric/chrome/metal . . . 6 5 . 7/68.6/69 .2dB 
Noise reduction system . . . . .  Dolby 
Tapes used . . . . . . . . . . .  Maxell UD: TDK SA; TDK MA 
Typical retail price .  . £85 
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JVC KDA66B 

This development and simplification of the KD A8 
includes BEST, JVC's automatic cassette tape 
setting-up and calibration circuit The user can 
choose preset alignment switchable between ferric, 
ferrichrome, pseudo-chrome and metal tapes, or 
alternatively can press the BEST button, in which 
case the tape is reasonably well optimised auto
matically after 20 seconds or so, after much 
shuttling backwards and forwards (the deck just 
having two heads). Just line in/out phonos are 
fitted on the rear, and a two core mains lead is 
attached. Switched functions on the front panel 
allow remote timer start on replay or record, 
memory start or stop from rewind and auto rewind. 
This deck is microswitch operated and basically 
has the same functions as the KD ASSB. The 
rotary record level control is split concentric and is 
rather small, making it difficult to achieve in
dependent adjustment of L and R Switchable 
ANRS or SANRS is included The ganged stereo 
replay gain control also affects headphone volume, 
a \4" stereo jack providing more than enough 
volume into high impedance models, and more still 
into lower impedance ones, although the latter's 
clipping margin was only just adequate. Two VU
type meters, which under-read marginally less than 
usual, are complemented by 5 LEDs which read 
peaks quite accurately. 

The \4" mono jack mike inputs were rather 
insensitive, but the clipping margin was better than 

usual. The line inputs were slightly less sensitive 
than usual, but still adequate, no clipping problem 
was encountered, and input noise was also quite 
low. 

The replay azimuth was quite badly misaligned, 
and it was difficult for us to adjust it, but head and 
tape guide heights were very accurately set (the 
machine using fairly wide replay tracks). All 
replay noise measurements were excellent, replay 
amplifier distortion was minimal, and the clipping 
margin excellent 

Amongst other tapes tried TDK OD gave very 
reasonable overall MOL measurements, but HF 
saturation was only around average with BEST. 
Overall noise measurements were good and noise 
reduction worked well. The sound was' robust', but 
the HF compression characteristics were perhaps 
slightly disappointing. Overall responses with OD 
were very flat indeed, which is most creditable, and 
the machine could cope satisfactorily with budget 
tapes, which may be very useful. 

TDK SA was tested subjectively in the preset 
position, and gave rather a dull overall sound, but 
TDK SAX was marginally up at HF, giving an 
excellent overall sound reproduction. SA, using 
BEST, gave reasonable MOLs and HF saturation 
in the lab, and overall noise measured well with 
good noise reduction. TDK pseudo-chromes gave 
slight but noticeable print-through subjectively: 
stability was good, but many machines were better. 

The response pen charts were all very good 
indeed. TDK metal gave reasonable MOLs for a 
two-head deck, and HF saturation measurements 
were good When heard by the panel in the preset 
position, the overall sound was slightly muffied, 
although distortion was considered very good and 
certainly above average, and HF was particularly 
clean. Overall noise measured well. A second 
sample was also found to be muffied in the preset 
position, so Clearly one should use BEST for all 
recordings unless in a particular hurry. The 
response charts on metal were pretty good, al
though the right channel showed a slight rise at 
HF. 

We listened very carefully to SANRS, and felt 
that whilst the HF end was somewhat clearer than 
with ANRS, because of improved HF compression 
characteristics, the noise modulation effects on 
transients sounds such as piano music were clearly 
not acceptable. Wow and flutter measurements 
were fantastically good- almost as low as we have 
ever measured on a cassette deck. However, we all 
thought we detected some subjectively using SA, 
though this was never noted on other tape types. 
Speed was very accurate and spooling slightly 
faster than usual. All torque and erase measure
ments were very satisfactory. Surprisingly metal 
and ferric cassettes can be set up in the pseudo
chrome position for a flat response using the BEST 
system, and SA did set itself up in the ferric 
position. Nevertheless it does seem advisable to 
stick to the rule book! 

This machine can most certainly be strongly 
recommended for those who like to try different 
makes and types of cassette tapes, and the BEST 
system does seem to give reasonable optimisation. 
However, greater care could have been taken in 
quality control affecting the pre-set positions 
(although TDK SAX did work extremely well in 
both preset and BEST position). We all liked the 
ergonomics and the provision of BEST very much, 
and we feel that this is a much better buy than the 
KD A8, which was recommended when it was first 
reviewed, but which was rather expensive and a bit 
complicated to use. JVC deserve commendation 
for the incredibly low wow and flutter figures. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . • . . . ........ -8 7° 
Mike input sensitivity/clipping.................... . .... 290uV/47 mV 
Line input sensitivity/clipping........ 12 3mV/> IOV 
Replay response ferric 6 3  Hz av UR . . ................ ---0. 9dB 
Worst audible replay hum component. ..... -'! • • • • • • • • • • • •  -6 3dB (50 Hz) 
���S ��r�!:��"��1-��� -�����1��- �����-���:: · : :  : :. :.�1bJ�: 
Replay noise chrome position CCIR/ ARM weighted( ANRS out) .... -64.8 dB 
ANRS improvement. . . . . . . ... 10.0dB 
Max replay level for DL . . . . . . . . . . . . . . . . . . . . . ... 6 7 0 mV 
Wow and flutter average (peak weighted D IN). . 0.043% 
Speed average. . ... -0 2.% 
Meters under-read........... . . . . . . . ......... 6.5dB on 64ms 
Overall IOkHz sat ferric UR ref DL........... . -8.3/-8.ldB 
Overall distortion ferricURfor 5% dist@ 333Hz refDL. . . +7.0/+7.3dB 
Overall IOkHz sat chrome position UR ref DL. . -7.0/-7.0 dB 
Overall distchrome position UR for 5% dist@ 333Hz refDL ... +6.0/+6.5dB 
Overall IOkHz sat metal UR ref DL ......... -1.0/-1.SdB 
Overall distortion metal URfor 5% dist@ 333Hz refDL. . +7.0/+6.7 dB 
Overall noise ferric UR ANRSout(CCIR/ ARM) refDL ... -50.2/-50.4dB 
SANRS improvement ........ . . . . . . . . . . . . . . . . . . . . . . ...... 10.2dB 
Overall noise chrome URANRS out(CCIR/ ARM) refDL .. . -52.7/-53.ldB 
��e��r��f;���:i°LJRANilS o·�tcCCiR/ARM) ·ref bi..' .. :..:5 i :Oi �! 7:�$ 
ANRS improvement.. . . I0.3dB 
Line input noise floOr ref l60mV/DL (CCIR/ARM) ............. 7 7. ldB 
Spooling time ( C90 )  . . . . . . . . . . . . . ......................... I m 46 s 
Dynamic range ferric; chrome/metal. .. 6 6.7(SANRS); 69.4/69.5dB(ANRS) 
Noise reduction system. . .................... ANRS/SANRS 
Tapes used. . TDK OD/TDK SNTDK MA·R 
Typical retail price. . . . . . . . . . . . . . . . .. £26 8  
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Nakamichi 480 
Natural Sound Systems Ltd , 1 0  Byron Road, Wealdstone, Harrow Middx. HA3 7 TL.
Tel 0 1 -863 8624 

One of the least expensive of N akamichi' s. recently 
produced decks, the 480 has very basic facilities 
including only phono line in/ out sockets ( mike and 
DIN external adaptors are available as extras). 
This dual-capstan front-loader is encased in an 
attractive black - metal cabinet, has an attached 
two-core mains lead, and also includes a remote 
control socket on the rear panel. The record level 
controls are separate sideways-acting faders for each 
channel, and these are placed side by side acting 
along the same line, which makes stereo fading 
very difficult No replay gain control is fitted, and 
the W' stereo jack provides only just enough 
volume for high impedance headphones, yet low 
impedance models could · only be described as 
ridiculously loud. Deck controls are all touch
sensitive microswitch types which were much 
liked, allowing transfer from play into wind and 
back again but not dropping into record from play; 
the pause control stopped and restarted play/ 
record functions. Small square push buttons select 
memory, MPX filter, Dolby on/ off, with the re
maining three buttons selecting 70/ 1 20 u S  equali
sation and switching for ferric, pseudo-chrome and 
metal tapes; Maxell or Nakamichi types are 
recommended by the importers. The two record 
level meters read slower transients very accurately 
but fast ones tended to under-read quite a lot; we 
consider that the metering was better than normal 
VU-types but not as good as the best peak reading 

types, and no supplementary peak reading LEDs 
were fitted The basic deck mechanism is very 
similar to that used on Nakamichi' s more expen
sive models, the hum shield and pressure pad 
assembly fitted in cassettes being pushed away 
from the head to improve scrape-flutter charac
teristics, this being possible because of the ex
cellent tape guide provided 

The line input sensitivity is greater than usual 
which allows considerable flexibility, and no 
clipping problem was noted at all. Input noise was 
exceptionally low, even with volume controls up. 
The replay head azimuth as set originally showed a 
surprisingly large phase error at 3kHz, and this 
was adjusted to . be correct in our lab. The 
record/ replay head height was not set very accurate
ly either, and the tape feed guide was slightly too 
high. Replay hiss levels all measured extremely 
well indeed, no replay hum was noted subjectively, 
and the lab measurements were also good Dolby 
noise reduction worked well, and the replay 
amplifier clipping margin was very good. Distor
tion was much lower than average, and included 
very good distortion figures within the Dolby de
processing circuitry. 

Maxell UDXLI penned particularly flat charts, 
the bass responses actually extending almost flat 
down to 20Hz, with minimal bass woodles. 
Subjectively the reproduction was very open and 
the responses sounded flat, but at times distortion 

was very slightly criticised, and we might have 
expected better from Nakamichi, although the 
sound quality was still well above average and HF 
compression characteristics were good for a two 
head deck. Overall image stability was excellent 
throughout, and weighted noise measurements 
were about average . because of the extended 
response; Dolby improvement was virtually ideal. 

Maxell UDXLII pseudo-chrome did not per
form so well, with only average MOLs and HF 
saturation measurements. But in the listening test, 
whilst HF compression was noted, overall distor
tion sounded better than it measured, the double 
bass recording in particular being better than 
expected from measurements, possibly due to the 
even and extended LF response. The pen chart 
showed that the response was very flat, but just 
marginally up at HF and not quite as good as the 
astonishing UDXLI charts. Again stereo imaging 
and stability were superb throughout, and at best 
the quality was again very like that of the master 
tape. Overall noise measured .very well. 

Maxell metal produced some very good 3 3 3 Hz · 

MOLs and the HF saturation measurements were 
good for metal. The pen charts were again - very 
good, and the response sounded very flat through
out The panel praised the reproduction- of the 
entire programme very highly indeed; the word 
' superb' occurring many times. The metal tape 
performance was probably the best reproduction 
from any two-head deck. Although the background 
hiss was only average, the astonishing maximum 
level potential across the board . allows a signifi
cantly higher than usual recording level, . and 
therefore the dynamic range potential is much 
better than average. 

Wow and flutter was thought to be just barely 
audible occasionally, and the lab measurement 
was good rather than the very good it perhaps 
should have been. Modulation noise was minimal 
and decidedly better than average, speed was quite 
accurate, and spooling time was found to be very 
fast indeed. All torque measurements were found 
very satisfactory, but erasure on metal tape was 
only average, though nevertheless adequate. 

This deck was capable of giving particularly 
good results for a two. he.ad model on Maxell 
UDXLI and MX, but the performance on UDXLII 
was a little disappointing in the lab, though rather 
better subjectively. The superb tape transport, 
reliability in operation, and very flat responses are 
very creditable, so it is only fair to give it a warm 
recommendation and best buy rating. But before 
committing oneself it is worth looking closely at the 
481 , which should offer distinctly better overall 
performance still, albeit at a significantly higher 
price. The 481 has three heads to optimise record 

and playback performance, but not off-tape monitor
ing, as found on the still more expensive model 
482 . 

GENERAL DATA 
Replay azimuth deviaiiion from av,rage . . . . . . . . . . . . . . . . .  +73° 
Line input sensitivity/cl ipping . . . . . . . .  56 mV/> I O V  
Replay response ferric 63  Hz  a v  U R  . . . . . . . .  -0.SdB 
Worst audible replay hum component. . . . . . . . . . . .  . . . .  -6 J dB ( 1 50Hz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . . . . .  -6 1 .?dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 .2dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . . .  -65 . 3dB 
Dolby improvement . . . 1 0 .0dB 
Replay amp c lipping ref D L . . + 1 4 . 3d8 
Max replay level for DL . . . . . . . . . . . . . . . . . . . . .  7 7 5 mV 
Wow and flutter average ( peak weighted DIN) . . . . . . . . . . 0. 1 28% 
Speed average . . . . . . . . . .  +o.3% 
Meters under�read . .  9dB on 8ms 
Overall I O kHz sat ferric U R  ref D L. . . . . . . .  . -5 .7/-5.?dB 
Overall distortion ferric U R  for 5% dist @ 3 3 3 Hz ref D L . . +6 .3/+6 .3d8 
Overall I O kHz sa t  chrome position U R  ref  D L . .  . . . . . . -7 .9/ - 8 . 1  dB  
Overall dist chrome position U R  for5% dist @ 3 3 3 Hz refD L  . .  +4.7/ +4.5 dB 
Overall I O kHz sat metal UR ref D L  . . . . . . . . . . . . . . . . . . .  -2 .3/-2 . 5 dB 
Overall distortion metal U R  for 5% dist @ 3 3 3 Hz ref D L . . . . .  +9.0/ +8.8dB 
Overall noise ferric UR Dolby out(CCIR/ ARM) refD L  . .  -50.6/ -50.6dB 
Dolby improvement . . . . .  I 0 .6dB 
Overall noise chrome UR Dolby out(CCIR/ARM) refDL . -54.8/-55.0dB 
Dolby improvement . . . .  1 0 .0dB 
Overall noise metal UR Dolby out(CCIR/ ARM) refDL -5 2.4/-5 2 .7dB 
Dolby improvement . . .  9 . 7dB 
Line input noise floor ref 1 60mV/DL (CCIR/ARM) . . . . . .  -86.7dB 
Spooling t ime ( C90) . . . . . . . . . . . . . . . . .  I m  1 5  s 
Dynamic range ferric/chrome/metal . . . . . . .  67 . 5 /69.0/72 . 2dB 
Noise reduction system . . . . . . Dolby 
Tapes used . Maxell UDXLI; Maxell UDXLII: Maxell MX 
Typical retail price . . . . . . .  £220 
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Nakamiclii 582 
Natural Sound Systems Ltd, lO Byron Road, Wealdstone, Harrow Middx. HA3 7TL 
Tel 01-863 8624 

,, .. � ... .. ...... ' ., ..... '- "'  .... >, •• ,.,, . • • , ••.. �.··�·\ __ ..... -'··; ,;;."-.�.., .... �� 

The 582 is a three-head deck, allowing monitoring 
and has line in/out phonos in parallel with a five 
pole DIN, so the latter is completely non
standard, and hopelessly insensitive for inter
connection with DIN sources. No microphone 
pre-amp is fitted internally, but many accessories 
are available including microphone and DIN pre
amplifiers. All deck functions use micro switch 
electronic logic control, allowing transfer from 
play/record into wind/re-wind and back again; the 
pause control, when depressed with spooling, also 
allows cue and review. An additional motor brings 
the heads up against the tape surface whilst also 
holding the cassette's pressure pad away from the 
replay head, thus allowing for good tape/head 
contact with the superb tape transport mechanism. 
The stereo ganged rotary record level is 
complemented with a balance control (both 
excellent ergonomically), whilst an additional 
stereo ganged control permits replay level 
adjustment Low and high impedance headphones 
work extremely well, via a 1/4 inch stereo jack, 
the level being controlled by the replay gain 
setting. Rotary switches select tape/ source, Dolby 
in/out with MPX switching, RF bias (3 positions 
for ferric, pseudo-chrome and metal), overall 
equalisation (120 or 70 uS), 400 Hz/15kHz 
calibration tones, and timer control with memory. 
The record level meters (VU type) are basically 
peak-reading, but under-read slightly. The rear 
panel includes sockets for remote control and DC 
output for feeding accessories in addition to the 
main inputs and outputs. 

The line input sensitivity was more than 
adequate for normal requirements, and the record 
amp noise was commendably low. The replay 
azimuth had been mis-set, but after correction 
overall stability was excellent, user controls 
allowing record and replay azimuthing as well as 
head height adjustment. Record cal. pre-sets and 
bias controls allow separate settings on L and R 
for the three tape types. 

Replay amplifier noise was about average 
(0.9µ 'head needs considerable gain.) Slight 50Hz 
hum was measured on the right track, but was 
insignificant subjectively. Replay distortion was 
commendably low, and the clipping margin 
excellent. (Replay responses were very flat indeed 
at LF and MF, but a ldB rise was noted at 
lOkHz). 

The overall responses, after setting up were all 
very flat indeed with Dolby in or out. (The MPX 
filter is shown switched in with Dolby on the pen 
charts opposite, the response still being very flat 
to 15kHz, above which it is sharply attenuated.) 
Unusually, the LF responses showed a virtual 
absense of bass 'woodles', which is commendable. 
Overall distortion figures were all extremely good, 
showing them to be virtually completely 
dependent upon the tape type, and the HF 
compression characteristics measured far better 
than usual, allowing optimum performance to be 
reached on all good tapes. 

Maxell UDXL 1 reproduced our test program 
with a quality regarded throughout as superb even 
at higher than normal levels. No 'spitchiness' was 

noted on speech, and the quality sounded 
generally very like that of the master tape, 
although at normal levels tape hiss was apparent. 
Overall tape noise measured about average, but 
Dolby gave a full lOdB improvement. The 
openess and clarity of the HF end was 
outstanding. 

Maxell UDXL II gave just as good a sound 
quality, but background noise was 3.25dB quieter, 
which was again improved in practice by the 
machine's capability of accepting much higher 
levels than normal, thus allowing a wider dynamic 
range to be recorded. 

Nakamichi ZX metal tape gave a remarkable 
overall sound quality, at times almost 
indistinguishable from the master, but tape noise 
was about the same as for UDXL II Responses 
were again excellent, and distortion levels rather 
better than UDXL II at middle frequencies and 
amazing at HF. The program was recorded at 
+4DB, and distortion was still remarkably low 
throughout. Maxell MX metal fared even better, 
allowing a further 2dB recording level, and so the 
dynamic range was subjectively similar to that of 
the master, overall results receiving comments of 
'superb' and 'indistinguishable from master'. 
Remarkably, peak recording levels of perhaps 
l OdB over Dolby level were reached without 
distress. 

Whilst wow and flutter were never noted 
subjectively, even on piano, the lab measurements 
were good, rather than very good. No juddering 
was noted at all. Speed was extremely accurate 
and spooling was very fast but neat. Erasure and 
crosstalk were also very good and stereo 
positioning and HF stability in particular were 
excellent. 

The three micron record head gap must have 
had a superbly finished trailing edge to permit 
such high level HF transients to be recorded so 
faithfully, and no reservations whatsoever on the 
electronics were noted. The user preset 
adjustments were easy to use and the built-in 
MF/EHF oscillator allowed very accurate biasing 
and responses to be set on any reasonable tape. 
This deck is. clearly in a 'Rolls Royce' class, and 
results were so good that the machine, quite 
understandably, is being used in the industry for 
tape testing. The high price is absolutely justified 
for a machine which has received such a very 
strong r e c o m m e ndation for  its superb 
performance and ergonomics. 

--
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GENERAL DATA 

Replay azimuth deviation from average. . . +75° 
Line input sens/clipping .... . . . . . . . . . .. 60mV/>IOV 
Worst av.dible replay hum component .. .... . . . . ... -6 8dB ( 150Hz.) 
Replay noise CCIR/ARM ferric/chrome/Dolby imp ... -56.75/-60.3/10.JdB 
Replay amp clipping ref DL. . + l 5.3dB 
Max replay level from DL...... . . . . . . . ... l .16V 
Wow and flutter average (peak wtg DIN) . . . . . . . . . . . . . 0.115% 
Speed average. . . . . . . . . . . .... 0. I I %  
Meters under-read... . . . . .. -9dB on 8ms 
Ferric DL dist 333Hz/5% point.. . ... 0.3 8%/+7.3dB 
Chrome DL dist 333Hz/5% point 0.82%/+6.7dB 
Metal DL dist 333Hz/5% pcint...... . . . 0.75%/+8.5dB 
Overall !Ok.Hz resp ref 333Hz Dolby out 

ferric/FeCr/chrome/metal . . . . . . . . . . . . -0.8/-/-0.3/0dB 
Overall noise ferric CCIR/ ARM/Dolby imp.. -48.5/IOdB 

chrome CCIR/ARM/Dolby imp. . -51.8/JOdB 
metal CCIR/ARM/Dolby imp -51.5/lOdB 

Line input noise floor ref 160mV, DL. -79.5dB 
Spooling time C90 . . . . . . . . . . . . . . . . . . . . . l m 20s 
Dynamic range ferric/FeCr/chrome/metal ........... 65.8/-/6 8.5/70dB 
Tapes used ....... . Maxell UDXLI; Maxell UDXLJI; Nakamichi Metal 
Typical retail price . . . £520 when reviewed, now approx £475 
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The 680 ZX is the only deck in the survey which has
the extremely useful facility of operating at both
normal and half-speed - far more sensible than
double speed, as it helps to overcome the basic
medium limitation of restricted playing time. This
deck is a dual-capstan metal-encased front- loader,
with three heads to allow source/tape monitoring.
Only phono line in/ out sockets are provided,
although a special socket on the rear can accomo
date Nakamichi accessories, and a remote control
socket is also fitted Deck controls are microswitch
operated and allow transfer from play into wind
and back again but not dropping into record; the
pause control only stops play or record. On the
right hand side, slide lever switches select ferric,
pseudo-chrome or metal bias, l 20/70u S equalisa
tion, Dolby off/on with MPX switchable, VU/peak
hold/ calibration tone, remote start on play or
record, and finally monitor tape/source. A row of
twelve pre sets allow user adjustment of rec/Dolby
calibration, for each tape type and speed in
dependently for left and right channels, but the bias
presets are awkward to reach since they are inside
the machine under the top lid. The memory
counter facility can be used to preselect any of
eight tracks on a cassette by additional use of the
pause control. Record level metering is with two
rows of fluorescent LEDs, allowing peak levels
including fast transients to be read very accurately.
A stereo ganged master record gain control is

complemented by a split concentric rotary for line
input adjustment, and a ganged replay control also
adjusts headphone levels, a \I.I" stereo jack giving
adequate volume for low and high impedance
models. Finally, a switch selects the alternative
tape speeds of 4.8 or 2 .4crn/second ( D's  or 15/ 16
inches/ second) . 
The phono line inputs had good sensitivity, no

clipping problem was noted, and input noise was at
a very low level. Replay azimuth was accurately
set, as were head and tape guides. Replay hum
measurements were satisfactory, but just a slight
1 50Hz hum was noted on the left channel when
replaying loud; replay hiss measurements were all
average. The replay amplifier clipping margin and
distortion measurements were excellent, and the
available output level is slightly higher than usual.
Replay amplifier distortion at +6dB measured
very well indeed, and replay response seemed
excellent using the probe test, the fine replay head
gap of around 0.6 microns not really needing any
head compensation at all within the audio
spectrum. 
Maxell UDXLI gave a very smooth overall

chart, but some samples tended to show a slight
valley at lOkHz. 333Hz MO Ls and HF saturation
measured amazingly well, and the listening panel
found that the overall sound quality was excellent,
with particularly good stereo positioning. At half
speed results were still good, although HF corn-

pression was rather marked, but if the recording
level was reduced, the sound was at least as good
as at normal speed on many other decks. Distor
tion measurements at half speed were equivalent to
those of a budget tape at normal speed. Overall
weighted noise was marginally worse than average
because of the extended responses at normal
speed 
Maxell UDXL/I at the normal 4 .8crn/second

again gave reasonably smooth pen charts, and a
very good sound quality, with 33 3Hz MOLs and
HF saturation measuring well. There was more of
a tendency to a valley at lOkHz on some tape
samples, however, and the reproduction was
sometimes very slightly muilled This showed that
it would have been helpful ifNakamichi had fitted
bias presets to the front panel for user-adjustment,
as these are possibly more important than the
Dolby record calibration presets thus provided
Overall weighted noise measurements were average.
At half-speed the response was curtailed above
lOkHz unless bias was reduced, but again the
quality was very good, with equalisation at l 20u S,
although again record levels had to be kept low to
avoid HF compression. 
Maxell metal at 4.8crn/second performed superb

ly well throughout At half- speed results were
astonishing, giving a reproduction thought to be
better than many medium quality ferries at normal
speed 
Most certainly, the results throughout at half

speed are extremely encouraging, and prove the
total viability of a speed which has the advantage
of accommodating a complete Mahler symphony
on each track of a cassette. Dropout characteristics
and stereo positioning received favourable comment
throughout, even at half- speed, but we did find it
necessary for optimum results to recalibrate azi
muth before commencing a half- speed recording.
The wow and flutter measurements at normal

speed were very good, and none was noted on the
programme material; even at half- speed wow and
flutter actually measured better than at normal
speed on some decks. A speed control allows ±6%
from nominal on playback only, the centre in
dented position being very marginally slow at both
speeds ( averaging around --0.35% ). Spooling was
very fast but very neat, no torque problems were
noted, and erase was very good. 
This really is a marvellous machine, and is

obviously suited to the person who does not like to
fiddle around with a variety of different tape types,
but who values instead the half speed facility. We
all liked the ergonomics very much, the metering
was excellent and the tape handling superb. It 
definitely deserves a warm recommendation, but 
note that the N akamichi 582 has more facilities

and is perhaps the better buy; though lacking the
second speed, in other respects it is a more
flexible machine. 

GENERAL DATA 
Replay azimuth deviation from average . . . . .  . . . . . . . . . . . .  + 1 6° 
Line input sensitivity/clipping . . . . . . .  66 mV/> ! O V  
Replay response ferric 63 Hz a v  U R  . . -0. l dB 
Worst audible replay hum component. . . . . . . . . .  . . . . . -63dB ( I SO  Hz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . -5 8 . l dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 . 3dB  
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . . .  -6 1 .S dB 
Dolby improvement . . . . . . . I O. l dB 
Replay amp c lipping ref DL . .  + 1 5 dB 
Max replay level for DL. . . . . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . .  I .08V 
Wow and flutter average ( peak weighted DIN) . . . . .  l :Vs :0 . 1 %, 1 s/ u •:O . l 5% 
Speed average. . . . . .  l hi : -0.4%, 11/ 16: -0.35% 
Meters under-read . 2dB on 8ms 
Overall I O kHz sat ferric U R  ref D L. . . . . . . . . . . . . . . .  . - I .5/ - l .7dB 
Overall distortion ferric U R  for 5 %  dist @ 3 3 3 Hz ref  D L . +6.9/+6.6dB 
Overall I O kHz sat chrome position LJ R  ref DL . . . . . . . . .  -2.4/-2 .7dB 
Overall dist chrome position U R  for5% dist @ 3 3 3 Hz refD L  . . .  +4.5/ +3 .7dB 
Overall l bkHz sat metal UR ref DL . . . . . . . .  . . . . . . . . + l . 7/ + 1 .4dB 
Overall distortion metal LJR for 5% dist @ 3 3 3  Hz ref DL . . . +9.0/ +8.6dB 
Overall noise ferric LJ R  Dolby out (CCIR/ ARM) ref  D L  . -48 .6/--49 .3dB 
Dolby improvement . . . . . . . . .  . . . . . . . . . . . . . . . . . .  1 0 . 1 dB 
Overall noise chrome UR Dolby out(CCIR/ ARM) ref DL . -52.7/-5 3 . 3dB 
Dolby improvement . . . . . . . . . .  9 . 9dB 
Overall noise metal UR Dolby out (CCIR/ A RM) refD L  . .  -5 J . 8 /-5 I .9dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . .  I 0 . 2dB 
Line input noise floor ref ! 60mV1 DL ( C CIR/ARM) . . . . .  -79. l dB 
Spooling time ( C90) . . . . . . . . . . . . . . . . .  I m  1 9 s  
Dynamic range ferric/chrome/metal 67 . 9/68 .5/72 .9dB 
Noise reduction system . . . . . . . . . . . . . . . . . .  Dolby 
Tapes used . . Maxell UDXLI: Maxell UDXLII; Maxell MX 
Typical retail price. . . . £585 
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This is the most incredible cassette deck we have
ever checked, and it contains just about every
facility that one could possibly require, which is
hardly surprising at its unbelievable price! It is
housed in a beautifully finished ( very large)
rosewood case, and is basically a dual-capstan
front- loader. It has microprocessor control of all
the normal cassette deck functions, but does not
permit dropping into record from play. Cueing is
possible during wind when pause is depressed. A
microprocessor memory allows fifteen locations to
be selected, and playback of up to 30 commands of
various tracks in any order. It is of course a three-
head deck with source/tape monitoring, but also
has the most superb automatic tape alignment
facility, which even includes auto-azimuthing, four
stores retaining parameters when required (battery
back up is provided) . On the back panel are phono
line in/ out sockets, and eight phono sockets for
interconnection with any external noise reduction
systems. A captive mains lead is complemented by
an earth terminal, and remote control sockets are
fitted for both mechanical and tape location
memories, for interconnection with computerised
programming equipmenC Very silky-acting slide
faders adjust UR line in and mike inputs ( a third
centre-injection mike channel is also provided with
a mono fader) . Similar replay gain sliders also
adjust headphone levels, plenty of volume being

available for all normal types. Many push buttons
select all deck, memory and other auto functions,
whilst rotary pointer switches provide remote
timer start, normal memory functions, test tone
on/ off, three positions of bias ( allowing optimisa
tion for MF, HF or best overall performance) ,
70/ 1 20uS equalisation, a selection of subsonic
and MPX filtering positions, external NR or
Dolby on/ off, metering peak hold or peak etc. , and
tape/source monitoring. The metering is superb,
two rows of fluorescent LEDs showing not only
peaks with switchable hold, but VU levels at the
same time; these were capable of indicating
transients very accurately. The auto-equalisation
provision allowed the optimisation of virtually any
tape type tried on the deck, with amazing results,
even poor tapes usually giving an acceptable
overall performance, while good ones were truly
exceptional. The W' jack socket mike inputs had
reasonable sensitivity, and an amazing overload
margin. Line input sensitivity was very adequate
and no clipping problem was encountered 
The replay azimuth was surprisingly inaccurate,

but is easy to standardise. Head guide heights were
satisfactory, but the replay head height was wrong.
No hum problems were noted, and all replay hiss
measurements were good. Up to 1 Volt output was
available for Dolby level and the replay amp
clipping margin and distortion measurements were

excellent The replay response probe tests showed
an almost perfect response throughout. 
Maxell XL/S produced excellent MOLs and a

superb HF saturation performance, and frequency
responses were also very flat from 20Hz to 22kHz
with only marginal deviations occurring with
Dolby. The panel thought the quality throughout
was absolutely superb, with no criticism whatso
ever, the XLJS sound being decidedly better than
metal tapes used on most decks. Overall basic
noise was average, but the dynamic range fantastic,
since extremely high levels could be achieved. 
Maxell XL/JS, whilst again giving superb overall

results, was actually no better in the lab, noise
being quieter but MOLs lower than with XLIS. 
Thus with the recording level slightly reduced, the
panel found the quality virtually identical (note the
incredible pen charts) . 
I have already used ' superb' to describe per

formance on ferric, but Maxell metal was even
better, achieving + I I . 9dB over DL at 333 Hz, and
yet almost DL at lOkHz for saturation. This
allowed incredible dynamic ranges to be reached,
and even digital master tapes copied through this
deck sounded little different on replay unless we
NB switched continuously. Basic noise, however,
was average, but with a good Dolby improvement
Stereo positioning throughout was beyond re
proach, as was tape stability. The wow and flutter
measurements, too, were extremely good, and
wow could barely be detected even when com
paring with the digital master on piano. Speed was
very accurate with the speed control on its centre
position ( allows ±6.5% deviation) . Spooling was
very fast, but not even the slightest damage ever
occurred. All torque measurements were excellent,
and erasure very good throughout 
I feel I have run out of superlatives for perhaps

the first time ever in this review, for there was
virtually nothing at all wrong anywhere with this
deck, a superb scientific instrument, which pro
duces the finest possible results with the cassette
medium. It may well contain some facilities that
you would hardly ever use, but it is still tremendous
fun having them! Obviously, this machine cannot
be recommended as a best buy at around £ 1 ,275 ,
but i t receives the strongest recommendation that I
could possibly give a deck. If you can afford it, you
will not be other than delighted with its magnificent
sound quality, which at best is almost as good as
the better semi-professional reel-to-reel decks
using excellent tapes at l 9 crn/S. Perhaps it is
remarkable enough that we actually obtained some
very good overall quality from cheap, but good,
budget cassette tapes, including TDK D, Maxell
UL, while even Scotch ferric fared well after auto
azimuthing etc. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . .  +69° 
Mike input sensitiv ity/clipping : . . . . . . . . .  . . . .  . . . .  ! 93uV/2 .4V 
Line input sensitivity/clipping. 70.SmV/ > J O V
Replay response ferric 6 3 H z  a v  U R  . . . . . .  +0.4dB 
Worst audible replay hum component . . . . . . . . . . . . . -66d8 ( \ 50Hz) 
Replay noise ferric CCIR/ ARM weighted ( Dolby out) . -58 .2dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 . 3dB  
Replay noise chrome position CCIR/ ARM wcightcd ( Dolby out) . -6 1 .SdB 
Dolby improvement 1 0 .0dB 
Replay amp clipping ref DL > + 1 6 . 5dB 
Max  replay level for OL .  . .  I .05V 
Wow and flutter average ( peak weighted DIN) . . 0.067% 
Speed average . . . . . . .  t-0 . 3% 
Meters under-read . 2 . 5 dB on 8 ms 
Overall I O kHz sat ferric UR ref DL -1 .4/ - l .6dB 
Overall distortion ferric U R  for 5 (r.'i dist (tti 333 Hz refDL +7 .6/+8 .  J dB 
Overall I O kHz sat chrome position U R  ref DL . . . . . .  -5 . 8/-4.2dB 
Overall dist chrome position UR for 5% dist (w 333  Hz ref DL.  +5.6/+5.9dB 
Overall ! Okl-lz sat  metal  UR ref DL . -2. 1 / - 1 .0dB 
Overall distortion metal UR for5% dist (ni 333 Hz ref DL. +I  1 . 1 / +  1 1 .0dB 
Overall noise ferric U R  Dolby out {CCIR/ ARM) ref DL -50.0/-49 .9dB 
Dolby improvement . . . .  1 0 . 2dB 
Overall noise chrome UR Dolby out (CCIR/ ARM) ref DL -5 2 .2/-52 . 1 dB 
Dolby improvement . . . . . . . .  . . . . . . . . . . . . . . . . . . 10 .  l dB 
Overall noise metal UR Dolby out (CCIR/ A RM) refDL -5 1 . 5/-5 1 . J dB 
Dolby improvement . . . . . . . . . . . . . . . . . 10 . 2dB  
Line input noise floor r e f  1 60mV/DL ( CCIR/ARM) --8 1 . 3 dB 
Spooling time ( C90 ) . . .  . .  . .  . .  . . . . . . .  I m  1 2 s  
Dynamic range ferric/chrome/metal 70. l /68.6/7 3 . 7 d8 
Noise reduction system . Dolby 
Tapes used. . M axell XLIS: Maxell XLI IS; Maxell MX 
Typical retail price . £ 1 .275 
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This three-head, front- loading deck is the most
comprehensive that Philips have yet released,
and it incorporates some advanced features in
cluding direct capstan drive. On the rear panel of
the large metal case are mounted recessed phono
line in/ out sockets, having preset level controls,
plus two 5-pole DIN for normal DIN interconnec
tion ( the second socket providing off-tape monitor
ing for DIN). A remote control socket of the DIN
type is also provided. The record level controls are
two adjacent vertical faders which have a very
smooth action; a third fader in conjunction with a
spring- loaded switch operates 'post fading' , which
allows gradual increase of erasure to a section of a
previous recording. Switches select tape/ source
monitoring ( the tape position only active on
record), MPX filter, Dolby on/ off, DNL, and
three positions of bias and equalisation separately
for ferric, chrome and metal tapes. Small push
buttons select counter reset and memory counter
for stop or automatic repeat Deck functions are
microswitch solenoid-operating types, allowing
transfer from play into wind and back again, but
not dropping into record; the pause control stops
and does not restart record/play, and the eject
mechanism is fairly slow. Independent headphone
level and balance rotary controls provide an
extremely high volume into headphones ( \I.I "  stereo
jack) , with a good clipping margin. The two record
level meters under-read transients quite a lot, and

also incorporated an HF lift which I do not like,
but happily they were supplemented by peak
reading LEDs operating at two levels, which read
even fast transients very accurately. The first
sample supplied had the record head wired out of
phase, but the second one was satisfactory. 
The \4 "  mono jack mike inputs were reasonably

sensitive, and the clipping margin excellent, which
is unusual. The 5-pole DIN input had almost no
noise degradation and worked well, the replay pins
being muted during recording, and a separate DIN
socket allowing off-tape monitoring. The line
inputs were very sensitive indeed, but unfor
tunately clipped at 2.54 volts, which might be
slightly awkward Input noise was rather worse than
usual and is only just adequate. The deck is
claimed to have cueing and reviewing funtions, but
while this was provided in a mechanical sense, the
replay outputs were muted, rendering the facility
more or less useless. 
Replay azimuth was badly set, a phase shift of

about 90° being noted at 3 kHz, but head and guide
heights were accurate. Replay hum measurements
were amazingly good, and replay hiss measure
ments were also superbly good throughout The
replay amplifier clipping margin was very poor at
only around 7dB over Dolby level (Philips please
note) and the replay amplifier distortion at +6dB
was also very poor. 
Philips Ferro produced some very good overall

sound quality considering its price, and the pen
charts were surprisingly flat Overall MOL and
HF saturation measurements were better here than
they were on many other decks using better tapes.
The sound quality throughout was excellent pro
vided the record level was reduced slightly, and
was at least average at a normal recording level.
Overall weighted noise measurements were slight
ly better than average. 
Philips Chrome was used at a 2dB lower

recording level than usual. The sound quality was
rather bright overall, and since no significant
Dolby error was noted, pseudo-chrome tape types
would require a record Dolby ea!. preset internal
adjustment At the lower level, the entire pro
gramme reproduced very well, but distortion was
becoming audible on extreme climaxes. 3 3 3  Hz
MOLs and HF saturation measurements were
actually quite good, and better than some pseudo
chromes on some decks. Even allowing for the
lower recording level capability, dynamic range
is still considered good throughout, with a good
Dolby improvement 
On Philips Metal tape, MOL and HF saturation

measurements were actually very good for the tape
type, but stability was really rather bad, with long
dropouts and some level jolting noted The re
sponse pen charts show some head/tape contact
problems, and the sound was generally thought
bright by the panel. Overall distortion seemed very
good indeed to the panel, up to the point when
replay clipping occurred; above this, distortion was
all too evident, and it is quite clear that tape
potential is rather better than that provided by the
replay amplifier clipping margin. 
Wow and flutter measured very well indeed and

almost none was heard on the programme. Speed
was extremely accurate and spooling time average.
Play torque was fairly low, wind on torque a little
high, and at the end of spooling the hold torque
before auto-switch-off was excessively high. Era
sure was only just adequate on metal tape. 
The machine has some excellent points in its

overall performance, the audible sound quality
being very good indeed, particularly on modest
ferric tapes. However, I really cannot forgive the
very poor replay amp clipping margin, which
means that tapes recorded at a high level on this (or
other decks), will be noticeably degraded on
replay. The price seems quite reasonable for the
facilities offered, so this machine might have been
heading for a best buy, but receives only a
recommendation with caution. 

GENERAL DATA 
Replay azimulh deviation from average . . . . . . . . . . . . . . . . . . .  - I 02° 
Mike input sensitivity/cl ipping . . .  . . . . .  2 1 9uV/82 .7mV 
L ine  input sensitivity/clipping. . 24 .2mV/2 .4V 
Replay response ferric 6 3 H z  av U R . . . . . . . . .  -0.6dB 
Worst audible replay hum component . . -67dB ( I OOHz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . .  -62 . l dB 
Dolby improvement . 1 0 . S dB 
Replay noise chrome position CCIR/ ARM we igh1ed ( Dolby out) . . -65.4dB 
Dolby improvement . . . .  9 . 9dB 
Replay amp clipping ref DL. . 7 .9dB 
Max replay level  for DL . . . . .  l .09V 
Wow and nuncr average ( peak weighted DIN) . 0 .098% 
Speed average . . . . . . .  +o.2% 
Meters under-read . 6dB on 64ms 
Overall ! O kHz sat ferric U R  ref DL. . . . . . . . . . . . . . . . . . . . .  -6 .6 1-6.2dB 
Overall distortion ferric UR for 5% dist @ 333 Hz refD L . . +5.4/+5 .6dB 
Overall I OkHz sat chrome position U R  ref DL . . . . . . . . . .  -5 .6/-5 . 5 dB 
Overall dist chrome position UR for 5% dist @ 3 3 3 Hz refD L .  +4.3/+4.8dB 
Overall ! O kHz sat metal UR ref D L . .  . .  . . . .  . . . .  . . . . - 1 .2/-2 . l dB 
Overall distortion metal U R  for 5% dist @ 3 3 3 Hz ref DL . . + 7 .6/+7 . 7dB 
Overall noise ferric UR Dolby out(CCIR/ ARM) ref DL . . .  -50.9/-50.6dB 
Dolby improvP01e".t . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 1 0 . 3 dB 
Overall noise chrome UR Dolby out (CCIR/ ARM) ref DL -56. l /-55 . 3 dB 
Dolby improvement . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  I O .OdB 
Overall noise metal UR Dolby out(CCIR/ ARM) refDL -53 .3/-5 3 .3dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 .0dB 
Line input noise noor ref 1 60mV/DL ( CCIR/ ARM) -68.9dB 
Spooling t ime ( C90) . . . . . . . . . . .  I m  5 8 s  
Dynamic range ferric/ chrome/metal 66 .6170.2/72.0dB
Noise reduction system Dolby and DNL 
Tapes used . . Phillps Ferro: Philips C hrome: Philips Metal 
Typical retail price. . . £250 
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This is a reasonably priced three-head dual
capstan deck housed in a metal cabinet, with
microswitch solenoid-operated logic controls for
deck functions and extensive remote Play/Record
and memory counter facilities. No 5-pole DIN
socket is provided, and line in/ out phono sockets are
on the rear panel with an RIF filter ( used for AM
-radio recording). Deck functions allow transfer
from play into wind and back again, the pause
control stopping and restarting with a loud, shaking
' clunk' . A pitch control is provided for replay only,
varying speed by around ± 1 1  %; the centre
indented position provided was actually 1 .5% fast
The tape counter is electronic, which is rather
welcome. Two memories are provided, additional
buttons controlling auto-rewind and auto-play
functions with the memory counter and record
mute. Rotary switches select .ferric, ferrichrome,
chrome or metal tapes, and I)olby off/ on with or
without MPX filtering. Key switches operate
source/tape monitoring and metering (peak or
peak hold), and small and extremely incon
veniently situated presets are provided for in
dependent adjustment of record Dolby cal. and
bias levels ( centre indented) . Further switches
select remote play or record functions and an
internal tone oscillator at 400 Hz or 1 4 kHz for user
calibration. A stere..o--galiged Jiotary master record
level controlis"aCcompanied by split concentric

mike and line input level controls, which are so tightly
friction-locked as to be almost impossible to vary
independently. The stereo ganged replay gain
control also operates on the \4" stereo jack
headphone output, providing adequate volume into
high or low impedance models. Two rows of 36
LEDs give twelve different record metering levels,
and peaks were generally read very accurately.
The Dolby/MPX knob was incorrectly fitted as
delivered 
The mike inputs are \4" jack sockets as usual,

and had only average sensitivity with a barely
adequate clipping margin. The line inputs had
average sensitivity, and no clipping problem was
noted if the master gain was used in a sensible
position. Input noise did not measure too well,
although it was adequate. 
Replay azimuth was extremely accurately set

and head heights and guides were very accurately
set throughout No replay hum problems at alf
were noted, and the measurements were excellent;
replay weighted noise was also excellent, with a
good Dolby improvement The replay amplifier
clipping margin was again excellent (the parent
company Philips should note this) , and replay
amplifier distortion measurements were satis
factory. 
Philips super ferro was specified for the ferric

position; 333Hz MOL and HF saturation measure-

the Dolby circuitry). 
Sony CD A lpha pseudo-chrome was frankly a

little disappointing, since MOLs were not as high
as they should have been and yet HF compression
was also mildly criticised at times. This might well
have been partly due to the rather muffied HF
quality, the pen charts confirming the average
lOkHz responses being down by nearly 2dB. This
is surprising since we considered the tape to be
under-biased, so it is clearly under-equalised on
record. Overall weighted noise measured well with
a very good Dolby improvement The sound
quality was distinctly better at lower levels. 
Sony metal gave rather average 333Hz MOLs

for a two-head deck, but the HF saturation
performance was excellent Although the overall
Dolby calibration was very precise, I suspect that
there must have been some bias breakthrough into
the Dolby record circuitry, since a pronounced
response valley can be seen in the presence region,
the panel finding the overall responses on several
different metal tape types generally a little muffied.
We thought the distortion characteristics were
quite reasonable throughout, but because we all
expected better from the response, the quality
received some criticism. Overall noise measured
and sounded at quite a low level, and stereo
positioning was found very good throughout all the
tests. 
The wow and flutter measurement was only

adequate, although in the subjective tests wow only
received mild criticism on piano and organ, and if
you are not too susceptible to its effects, you
should not be too concerned. Speed was only
marginally fast and spooling time about average.
Play/record torque was just slightly on the low
side, but other torque measurements were satis
factory. Erasure, even on metal tape, was very
good. 
This budget deck has many good points about it,

with very low input noise and good clipping
margins (other than on the mike input), plus a very
acceptable quality at best Considering its price, it
is only fair to recommend it as just within the best
buy category, although amongst lower price models
one does find slightly greater variation between 
samples than in expensive machines. If Sony had
paid closer attention to aligninent, this could have
been a firmer best buy, and this deck most certainly
shows general improvements at the budget end
compared with earlier models. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . . . . . . . . . .  -57"  
Mike  input sensitivity/cl ipping . 242uV/20 .2mV 
Line  input sensitivity/clipping. . . . . . . 82 . JmV/ > I O V  
Replay response ferric 63  Hz a v  U R  . . . . . . . .  -0.6d8 
Worst audible replay hum component. . . . . . . . . . . . -57dB ( J SOHz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) -5 8 . S dB 
Dolby improvement . .  1 0 . 2dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . -62. I dB 
Dolby improvement . . .  9 .6dB 
Replay amp clipping ref D L . . + 1 5 . JdB 
Max replay level for DL . . . 660mV 
Wow and flutler average ( peak weighted DIN) . . 0 . 1 58% 
Speed average . . . . . .  +o.6% 
Meters under-read . . . . . . . . . . . . . . . . OdB on Sms 
Overall I OkHz sat  forric UR ref DL . . . . . . . . . . . . -8 .5/-8 .2dB 
Overall distortion forric UR for 5% dis t  (111 333  Hz rerDL + 7 .6/+7 .7dB 
Overall I O kHz sat  chrome position UR ref DL . -6 .8/-7 .2dB 
Overall dist chromc position U R  for5% dist (" 333Hz  rcf DL .  +4.9/ +5 .  I dB 
Overall I O kHz sat  metal U R  ref  DL .  . . . . . . . . . . . 0/ -0 .2dB 
Overall distortion metal U R  for5% dist (nJ 333  Hz ref DL . . .  +5 .8/+5 .6dB 
Overall noise ferric UR Dolby out(CCIR/ ARM) ref  DL . -49 . 7/-49.9dB 
Dolby improvement . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  I 0 .4dB 
Overall noise chrome UR Dolby out (CCIR/ ARM) ref DL -53 .4/-5 3 .JdB 
Dolby improvement . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . J dB 
Overall noise metal U R  Dolby out(CCIR/ A RM) rc rDL . -52 .6/-52 .6dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 .4dB 
Line input noise floor rcr I 60mV/DL ( C C IR/ ARM) -82.0dB 
Spooling time ( C90) . . . .  . . . . . . . . . . . . . . .  2m 01 s 
Dynamic range ferric/ chrome/metal . . . . .  66 .9/68.6/69 .?dB 
Noise reduction system . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dolby 
Tapes ·used : .  . Sony AHF:  Sony CDQ: Sony M etallic 
Typical retail price .  . £95 

Sony AHF

"' 
5 0  

Sony CDa ( alpha) 
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Overall frequency responses ( -23 dB, Dolby in) 
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This inexpensive new Sony slimline front- loader
has both a captive two-core mains lead and twin
·one metre line in and out leads fitted with phono
plugs; the mains lead itself was fairly short but an
extension was actually supplied which could be
useful. Deck functions are operated by stiffer than
usual piano keys, allowing transfer from play into
wind and back, and also dropping into record, the
pause control stopping and restarting play/record
functions. Front panel switches select ferric,
pseudo-chrome, ferrichrome and metal tapes ( sen
sibly also labelled I, II, III, & IV, to the new IEC
recommendations), Dolby on/ off, and line input/ mike
select, MPX filtering being permanently in circuit
A rotary friction- locked split concentric record
level control was easy to use, but no replay gain
control was provided A stereo \4 "  jack socket
provides insufficient volume for higher impedance
headphones, but low impedance models were
about right and had an adequate clipping margin.
Twelve LEDs per channel are provided for
metering, but the first one is always on. These
meters read even the shortest transients incredibly
accurately, and must be strongly commended for
this. 
The \4 "  mono jack mike inputs had reasonable

sensitivity, but the clipping margin, although
acceptable, was not too good, and you must not put
higher impedance mikes too close to sound sources.

The line inputs were slightly more sensitive than
average, no clipping problem was experienced, and
I must particularly commend the superb low noise
input circuitry here, which shows a very significant
improvement for Sony. Replay azimuth was not
too well set, the main head height was slightly in
error, and the tape guides were also slightly low.

A slight breakthrough of 1 50Hz hum was noted
on both left and right replay, and this was
confirmed in the lab. Replay amplifier hiss levels
were good throughout and showed the correct
Dolby improvement, while replay amplifier clipping
and distortion performances both measured ex
tremely well. 
Sony AHF was chosen for the ferric position,

but we did note a slight positive Dolby calibration
error, although the pen charts were reasonably flat
and the responses actually sounded flat to the
panel. The 333Hz MOLs were very high, but HF
saturation was poorer than we might have expected
However, the panel did not find it too marked and
indeed commented frequently that the sound
quality was very robust and much liked, while HF
compression on brass etc. received only plild
criticism. The quality at best received some praise,
and was thought pleasingly good for a budget
machine, but overall weighted noise measurements
were only average and slight 'fuffing' was noted on
piano ( Sony apparently use their own version of

ments were good, and the overall sound quality
received moderate praise from the panel provided
the record level was watched carefully, distortion
creeping in a bit at high levels. The response
sounded very flat indeed when bias was increased
slightly. When rec/cal was adjusted according to
the instructions, a typical positive Dolby error
' hump' could be seen in pen charts which were
otherwise good A slight downwards drift in bias
with time was noted, causing an increase in HF
level after a while. Overall weighted noise measure
ments were very consistent and average. 
Philips normal chrome tape gave just adequate

3 3 3Hz MOLs and HF saturation performances,
but weighted overall noise was extremely low so
that lowish recording levels are quite viable.
Distortion became very apparent at normal re
cording levels, but when these were reduced the
sound quality was very clean throughout, and the
responses seemed very smooth. The pen charts
showed a tendency to some bass lift with some bass
woodles, and a shelf down in responses in the MF
and presence regions. 
Pye recommended TDK metal rather than

Philips, and the 33 3Hz MOLs and HF saturation
were quite good. Setting up according to in
structions, the overall sound showed considerable
brightness, although the sound quality was actually
quite liked; distortion was generally less than
usual, and the sound at best seemed fairly like that
of the master tape. Overall noise measurements
were good, and tape stability and stereo position
ing throughout were very good with no critical
comments being made. The wow and flutter
measurements were amazingly good, and not once
did the panel notice any even on piano. Spooling
speed was grotesquely slow sometimes and also
was strangely variable; at worst considerable
shaking and rolling noises emanated from the
machine. Play torque was normal, but winding
torque varied somewhat inconsistently. Erasure
was very good throughout. 

I suppose for political reasons, Pye just had to
recommend Philips cassettes for ferric and chrome
positions, but sensibly gave up this loyalty for
metal! Since you can adjust the deck for much
better tapes, it can at least give a very good
performance throughout with extremely low wow,
which is commendable. However, some of the
ergonomics were irritating ( too many different
types of switches etc) . Some very good overall
sound quality could be obtained, particularly on
better tape types than those recommended, and the
package gives quite a lot of facilities for the price,
the off-tape monitoring, remote control, and ex
cellent counter functions being very useful. The
very low wow and good input and output

performance is a plus point, and so this model
really must be classed as a best buy at its very
reasonable price, but it must be stated that one will
either love or hate the ergonomics! 

GENERAL DATA 
Replay azimuth deviation from average. . . . . . . . . . . . .  -5" 
Mike input sensitiv ity/clipping . . 3 0 J uV/2 3 . 5 mV 
Line input sensitivity/clipping. 78 . S mV!> I O V  
Replay response ferric 63  Hz a v  UR . - I .  I dB 
Replay noise ferfic CCJR/ A RM weigh1cd ( Dolby out) 6 I . 3dB 
Dolby improvement 1 0 . 1 dB 
Replay noise chrome position CCIR/ A RM weighted ( Dolby out) . -65 .2d8 
Dolby improvement . . . .  9 . 9dB 
Replay amp clipping ref DL . + 1 3 .8dB 
Max replay level  for DL . .  l . 1 6V 
Wow and flutter average ( peak weighted DIN) . 0.06 1 %  
Speed average . + 1 . 5% 
Meters under-read . . 4dB on 8ms 
Overall I O kHz sat  ferric UR ref DL . -7.4/-6 .?dB 
Overall distortion ferric U R  for 5% dis l  (a1 3 3 3  Hz ref DL +5 .9/+5 .9dB 
Overall I O kHz sat  chrome position U R  ref  DL . -7 .3/-6.BdB 
Overall dist chrome position UR for 5% dist (a 3 3 3 H z  ref DL . .  +4.2/ +4.3dB 
Overall I O kHz sat metal UR ref DL - 1 . 5 / - 1 .0dB 
Overall distortion metal UR for 5% dist (a1 333 Hz ref DL . . . .  +6 .3!+ 7 . 3dB 
Overall noise ferric U R  Dolby out (CCIRJ ARM) ref  DL -49.9/ -49 .9dB 
Dolby improvement . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 .0dB 
Overall noise chrome UR Dolby out (CC IRJ ARM) ref DL -56.4/-56.6dB 
Dolby improvement . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 7 dB 
Overall noise metal UR Dolby ou1 (CC IR/ ARM) refDL . . .  -52 .2/-5 2 . 5 dB 
Dolby improvement . . . . . . . . . . . . . 1 0 .0dB . 
Line input noise floor ref 1 60mV/DL ( CCIRJ ARM) -68 . 5 dl} 
Dynamic range ferric/ chrome/metal 6 5 . 8/70.4/70. 1 dB 
Noise reduction system . . . . . . . . . . . . . . . . . . . . . . . .  Dolby 
Tapes used . Philips Super Ferro: Philips Chrome: TDK MA 
Typical retail price .  £229 
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Whilst the TC K8 J has virtually identical micro
switch operated deck functions as the TC K6 l ( see
also K61 review) , this is a three-head deck
allowing off-tape monitoring, and also has Dolby
calibration with level and record bias presets,
which allow many different tape types to be
accommodated. Four positions of equalisation and
bias on separate switches allow excellent flexi
bility. Additional slide switches operate Dolby
on/ off with or without MPX filter and remote start
facilities; memory functions are the same as those
fitted to the TC K61 .  The replay gain 5-position
switched attenuator also governs headphone levels,
a \4 "  stereo jack providing ample volume for all
types. A small vertical key switch selects source/tape,
and a three position rotary selects calibration of
bias and rec. cal. The bias control is on a ganged
rotary with a centre indent; rec. cal. is on two
separate pre-sets for L and R channels. A large
friction-locked rotary control is provided for record
level setting, metering being accomplished by two
rows of 1 6 LEDs, reading transients virtually
perfectly which is most commendable. A single
pair of phono inputs are provided on the rear, but
separate fixed and variable line output phonos are
fitted, which may be found useful. The appearance
and ergonomics are both very good indeed through
out, and we very much liked using this machine. A
Sony remote control socket is mounted on the front
panel.
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\4 "  mono jack microphone sockets had barely
adequate sensitivity, and the clipping margin was
just adequate. The line inputs had just average
sensitivity with no clipping problem, and input
noise was quite low. 
Replay azimuth was fairly accurately set and

whilst our jig showed all of the tape guides were
correctly set, the replay head height was mar
ginally in error. Replay amplifier hum measured
adequately, and no hum was actually noted
subjectively. Replay hiss measurements were all
very good, though the Dolby improvement was
only just within reasonable tolerances. The replay
amplifier clipping margin was excellent, and the
distortion measurements good. The replay ampli
fier responses all seemed about 1 dB down from the
presence region upwards. 
Sony AHF ferric gave an extremely good

overall sound quality but only up to fairly loud
levels, the MOL and HF saturation performance
not being quite as good as it should have been,
and must be considered only reasonable for a
three-head deck. When we tried Maxell XLIS it
was generally slightly better, but bias had to be
lifted for a flat response, and HF compression was
still noted It seems that too much record equalisa
tion is built in, thus requiring too high a bias to
offset it, and the HF saturation performance is also
compromised a little by the replay response error.
Overall noise was better than average, although the

Dolby improvement was slightly less than average,
with slight 'fuffing' being noted on piano. Re
sponses seemed slightly down at HF when aligned
using the internal procedure, as the pen charts
confirm. 

CD Alpha pseudo-chrome gave quite a flat
overall response subjectively, but the lab charts
again showed a slight fall at HF. The overall sound
quality at best was well liked, the Ravel sounding
very much like the master tape, but HF was
criticised occasionally, and the lab measurements
confirm this is the Achilles heel. Overall weighted
noise measurements were quite reasonable through
out 
Sony metal gave very good measurements overall

with good MOLs and HF saturation figures. But
whilst the subjective quality was very good at its
best, there was something in the sound quality that
received occasional criticism that we could not pin
down; comments of occasional ' fizziness' and
traces of MF 'forwardness' were noted. Overall
noise measurements were good. It would seem that
the internal calibrations for user-operation were
not quite correct, leading to user-maladjustment,
because performance always seemed better if we
adjusted it using external metering (or indeed by
ear! ) 
Wow and flutter measured very well in the lab,

and none was heard in the subjective tests. Speed
was amazingly accurate and spooling time was
average. All torque measurements were normal
and erasure was excellent even on metal. 
Although this machine is fairly expensive, it has
some excellent facilities. I am a little concerned that
perhaps the review sample' s combination record
and playback head assembly is not quite as good as
it should have been, and I have a hunch that the
majority of samples will actually be very good, for
the quality at best was excellent. We all wanted
this machine to be a best buy since it was so good
ergonomically, but because of the alignment prob
lems, it receives just a recommendation and is very
definitely worth considering. It is clearly very well
designed indeed, but perhaps quality control has
slipped a bit at Sony in the last year, for I was so
keen on its predecessor.

GENERAL DATA 
Replay azimuth deviation from average . . . . . . • . . . . .  +24° 
Mike input sensitiv ity/cl ipping .  . . . . . . • . . . . . . . 330uV/36mV 
Line input sensitivity/c lipping . . . . . . . . . . . . . . . .  � - 90.SmV/> I O V  
Replay response ferric 63  Hz a v  U R  . . . . . . . . . .  -0.2dB 
Worst audible replay hum component. . . . . . . . . . . . . . . . . .  -60dB ( 1 50Hz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . . . . . . . .  -58 .2dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 5 dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . -62.2dB 
Dolby improvement . . . .  9 . 1 dB 
Replay amp clipping ref DL . . . . . . . .  1 7  .4dB 
Max replay level for DL . . . .  6 38mV 
Wow and nutter average ( peak weighted DIN) . . . .  0.09 1 %  
Speed average . . . . . . . .  ---0. 1 %  
Meters under- read . . . . . . . . . . . . . . . . . . . . .  OdB on 8ms 
Overall I O kHz sat ferric U R  ref DL . -9.4/-8.4dB 
Overall distortion ferric U R  for 5 %  dist @ 3 3 3 Hz refDL . +6.6/+6.6dB 
Overall I O kHz sat chrome position U R  ref DL . . -7 .8/ -6.4dB 
Overall dist chrome position UR for 5% dist @ 333 Hz ref DL. . .  +5.5/ +6.8dB 
Overall I O kHz sat metal U R  ref DL . - l . 8 /--0.5 dB 
Overall distortion metal UR for 5% dist @ 3 3 3 Hz ref D L .  . . +7 .2/+8.2dB 
Overall noise ferric UR Dolby out (CCIR/ ARM) ref DL . .  -50.6/ -49 .SdB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . 3 dB 
Overall noise chrome U R  Dolby out(CCIR/ ARM) refDL . -54.2/-5 3.2dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 3dB 
Overall noise metal U R  Dolby out (CCIR/ A RM) refDL . . .  -5 3 . 5 /-5 2 .4dB 
Dolby improvement . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  9 . 3 dB 
Line input noise noor ref 1 60mV/DL ( CCIR/ARM) : . . .  -77 .0dB 
Spooling time ( C90) . . . .  . . . . . . . . . . .  . . . . . . . .  I m  5 5 s  
Dynamic range ferric/ chrome/ metal . . . . . .  65 .  2/69 .2/7 I .OdB 
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'/Tandberg 440A 
Tandberg · (UK) Ltd, 8 1  Kirkstall Road, Leeds LS3 l HR Tel (05 32 ) 774844

While the 440A looks fairly similar to the older 
340A, the electronics have been redesigned 
. throughout this three-head deck, which possesses 
some very fascinating features. The machine incor
porates Tandberg' s new dyneq system which 
prevents high frequencies from being boosted on 
record to a greater degree than that which can be 
accommodated without noticeable distortion on 
the relevant tape types. ( See section in Technical 
Introduction explaining this further. ) The deck is a
top-loader, encased in wood and plastic, and has a
very neat but unusual appearance. The cassette
compartment is behind a trap door, the cassette
being inserted sideways; another trap door exposes
record azimuth controls. Phono line in/out.sockets
and a five-pole DIN socket are mounted on the rear
panel, together with a MPX filter switch. Separate
faders are provided for left and right record and
replay levels, The meters are slightly equalised
with HF boost and read peaks reasonably accur
ately, although very fast transients were not so well
indicated. All the deck functions are micro-switch
logic controlled allowing transfer between most,
but not dropping in or out of record (a safety record 
button preventing accidental erasure). Push buttons 
select Dolby in/out, source tape monitoring and 
equalisation for ferric pseudo-chrome, or metal
tapes; a three-position bias switch is also provided
with user presets allowing separate adjustment of
left and right on the three bias positions. Dolby can
be inserted into replay only for dubbing purposes.
Additional presets for record and replay calibra
tions and many other purposes are available on the

underside, but are intentionally unidentified to
discourage use. 
The microphone inputs on Y-1-inch mono jack

sockets offered excellent sensitivity for all pur
poses and with very low hiss, although the clipping
margin was only just adequate. The DIN socket
replay pins did not. mute on record but no noise
degradation was noted; the input impedance how
ever was rather high. The line inputs were quite
sensitive, and slight input noise was noted, but no
clipping problem was encountered. Headphones
(Y-1-inch stereo jack for these) worked well and the
gain was adjustable so that all types were usable
with adequate volume. 
Replay azimuth was extremely accurately set,

and whilst replay hiss levels measured quite well,
slight hum was measured which was just detected
subjectively. The replay amplifier clipping margin
was barely adequate for metal tapes with the rt<play
gain flat out, but if this was reduced, the margin
was good,· although distortion above +9dB was
rather higher.than it should have been; distortion at
+6dB however was commendably low. Maxell
UDXLI gave very flat pen charts indeed, at least to
l 8kHz, but a slight bass 'woodle' was noted at
SO Hz. A slight HF rise was apparent with Dolby in
but this was not noticed subjectively, comments on
response being extremely favourable throughout.
Not only was distortion subjectively minimal, but
praise was continually given for the superb sound
quality, and only the strongest EHF transients
were audibly reduced by the dyneq l imiter. Some
times parts of the programme were indistinguish-

able from the quality of the master. tape. Back
ground noise was average, and Dolby gave its
normal improvement. 
Maxell UDXLII also gave a virtually flat chart,

without Dolby, but a slight presence bump was 
noticed with Dolby. The dyneq system had slightly 
more effect at EHF which was noticed on percus
sive transients and just slightly on sibilants. Once 
again the response sounded very flat, and distor
tion continually received very . . high praise, the 
sound throughout being remarkably clean and 
robust. Stability and stereo positioning were ex
cellent, no dropouts being ever noted. 

Fuji metal again gave excellent pen charts with
and without Dolby, and the overall distortion
performance was very good indeed, although we
have a slight reservation about the 33 3Hz MOL
which was nevertheless very good. The entire
programme reproduced with a quality that was
almost identical to that of the master tape, which is
praise indeed, distortion being rated continually as
' superb' . Background noise on both UDXLII and
Fuji metal measured at very low level and better
than normal, with Dolby giving good improvement.
Stability was considered better than on most other
metal tapes and decks, and it was rated as only
marginally below that of the best normal tapes. 
The machine originally heard was a prototype,

and slight wow was noted. But a second production
sample gave no audible wow on programme at all, 
and the measurements were good. Speed was quite
accurately set, and spooling is extremely fast ( it
slows down near the end to avoid any problems,
which is commendable) . Erase and crosstalk 
presented no problems at all. 
This machine is definitely one of my favourites,

the dyneq system works extremely well and allows
astonishingly clean recordings to be made. The
ergonomics were very much liked and the overall
quality produced was amongst the best, .and so I
can give a firm recommendation, and the model may 
also be regarded as a best buy. I would like to see
Tandberg gild the lily though by making a future
impmvement to the line input noise and the replay
clipping performance. The ·machine does give a
worthwhile improvement on metal tape, but did not
quite extract the .maximum performance possible
from Fuji metal. 
Update In the light of general improvements in
standards, particularly in the handling of metal
tapes, we have decided that recommendation
rather than best buy status is now appropriate. 

( revised and reprinted)
GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . .  -3°  
Mike input sens/clipping . .  . . . . . . . .  1 1 0uV/ 1 7 . 5 mV 
Line input sens/clipping . . . . . . . .  64mV/> J OV 
Worst audible replay hum com1xment . . . -6 1 dB ( J OO Hz) 
Replay noise CCIR/ARM ferric/chrome/Dolby imp -57 .5/-6 I .8/9 .8dB 
Replay amp clipping ref DL . . . . . .  + l 3dB 
Max replay level  from DL . . . . .  I . 2V  
Wow and  flutter average ( peak wtg  DIN) . .  0 . 1 1  % 
Speed average . . . . . . . . . . .  -0.48% 
Meters under-read . . . . . . . . . . . . . . .  l . 5 dB on 64ms 
Ferric DL dist 3 3 3 Hz/5% point . 0 .39%/+6 .5dB 
C hrome DL dist 3 3 3 Hz/5% point . . . . . .  0 . 87%/+6.3dB 
Metal DL fat 3 3 3 Hz/5% point . . . . .  . . . . . . . .  0 .89%/+6.6dB 
Overall  I OkHz resp ref 3 3 3 Hz Dolby out 

ferric/FeCr/chrome/metal . . . . . . . . . . . . . . . . . 0/-/0/0dB 
Overall noise ferric CCIR/ARM/Dolby imp . . . . .  -49. 8 / I OdB 

chrome CCIR/ARM/Dolby imp . -54.3/9 .SdB 
metal  CCIR/ARM/Dolby imp . . -5J .5/9 .5JB 

Line input noise noor ref J 60mV, D L . -66 .25dB 
Spooling t ime C90 . . . . . . . . . . . . . . . . . I m  I Os 
Dynamic range ferric/ FeCr/chrome/metal . . . . . . . . . . .  66 . 3/-/70/69 .8dB 
Tapes used . . . Maxell UDXLI;  Maxell U DXLll; Fuji Metal 
Typical retail price . ' . £540 when reviewed, now approx £360 
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The Teac C-3X is a two-speed front- loader,
designed for rack mounting; it incorporates Dolby
HX as well as B processing, and also has a facility
for using external noise reduction systems which
can be interlinked via many phono sockets on the
back ( these are normally cross-linked with solid
jumpers). Phono line in/out sockets are mounted
on the rear panel, together with various remote
control facilities and an attached two-core mains
lead. This metal-encased deck has a grey crackle
finish, and is literally festooned with rotary and
slider switches on the front panel. A remote timer
start facility is provided for play or record modes,
and also a memory counter permitting stop or play
from a predetermined point Deck functions are
microswitch/ solenoid operating, allowing transfer
from play into wind and back again and dropping
into record; the pause control stops but does not
restart play/record. The rotary record level con
trols for UR are separated by 5 ems but are
cleverly friction linked (these were much liked) . A
stereo ganged replay gain control also adjusts
headphone levels, a stereo Y4" jack socket pro
viding plenty of volume into low and high im
pedance models. Lever switches select bias and
equalisation separately for ferric, pseudo-chrome
and metal tapes; high or normal speed; mike/line or
test facility; noise reduction off, Dolby B, or B with
HX ( off position being used for all external noise

reduction); and tape/source monitoring. A push
button provides preset or an adjustable bias and
Dolby ea!. ( L and R recessed presets are provided
for indepen,dent adjustment of Dolby rec./ ea!. and
bias). Two record level meters read longer tran
sients very accurately, but short transients under
read quite a lot 
The W' jack socket mike inputs had fairly poor

sensitivity but a good clipping margin, whilst the
line inputs had good sensitivity, no clipping
problem, and input noise measured extremely well.
The replay azimuth and head-heights were very

accurately set, but the erase head-guide was
marginally low. Replay hiss levels were about
average. The replay amplifier clipping margin and
distortion measurements were excellent, but the
probe head test revealed a slight LF loss. 
TDK OD gave very good 3 3 3Hz MOLs and HF

saturation measurements, the latter being even
better when Dolby HX was switched irt The
available sound quality with HX was very good
indeed, with a particularly clear and clean HF end
showing no audible HF compression at all, and
sounding much like good metal tape quality. Very
slight ' fuffs' were noted on piano reproduction, and
organ music at a high level seemed to introduce
slight IM between LF and HF, but performance
was excellent at normal levels. Stereo positioning
was good but not excellent Overall weighted noise

was about average, and likewise the Dolby im
provement The sound was slightly on the bright
side, but this was in no way disturbing. 
TDK SA again gave good MOLs, and HF

saturation was average without HX and very good
with HX ( Improving by about 3dB). The overall
sound quality was again much liked, sounding very
like that of the master tape, the only criticism being
again of the organ track (LF/HF IM distortion).
Overall weighted noise was good, and frequency
responses very flat However, stability was a little
worse than average, and speech transients shifted
around marginally. 
TDK metal gave good MOLs and an excellent

HF saturation performance. Used with Dolby B
only, the pen charts were reasonably flat, sound
quality was at best excellent, but low frequencies
seemed somehow a little 'dirty' ; perhaps this was
due to too much bass lift being required to
compensate for the replay bass loss. Overall
weighted noise was better than average for metal.
The wow and flutter measurement, although

quite good, was bettered by many other decks, and
flutter was distinctly audible throughout the organ
and piano tracks, and was also noted on brass
( sample fault); whilst average readings were around
0. 1 3%, we did note short peaks up to 0. 1 7%.
Speed was reasonably accurate, and spooling time
average. Play/record torque was just slightly high,
winding torques were normal, and erasure was
satisfactory. Whilst bias and Dolby record ea!.
presets are provided, it was found quite difficult to
adjust these by ear, especially when usingHX, and
to get the best out of this machine you would need
an oscillator ( the ' test' position usefully sensitising
the meters for alignment purposes). The ergo
nomics were very good throughout 
This machine could provide excellent overall

quality, and also incorporates a high speed option
for those who think this might be useful. This
worked well, with low wow and a superb sound
quality. It has some very useful facilities, and is
particularly fun to use for those who like fiddling,
so recommendation is in order, although its price is
high. If the second speed had only been 2.4cms per
second, we might have been inclined to include this
model amongst the best buys. 
As we were going to press, we discovered that

Teac market the T0-8 oscillator unit, priced about
£20, which will be very useful in aligning this and
many other machines. The small battery powered
box has a phono socket, with a twin phono plug
adaptor lead. Switches select off/-30dB/-10dB
( ref Dolby) plus 400/6 . 3k/12kHz frequencies,
distortion was negligible and output levels were
within 0 .3dB. This is clearly a most useful
accessory.

GENERAL DATA 
Replay azimuth deviation from average. . . . . . . . . . . . . . . . . . . . . . . . .  + 1 °  
Mike input sensitivity/clipping . . . . . . . . . . . . . . . . . . . . . . .  284uV/47mV 
Line input sensitivity/ clipping . . . . . . . .  . . .  68 mV/> IOV 
Replay response ferric 63 Hz av U R . . . . . . . . . . . . . . . . . .  - l . 8 dB 
Worst audible replay hum component . . . . . . . . . . . . . . . . . . .  -67dB (50Hz) 
Replay noise ferric CCIR/ ARM weighted ( Dolby out) . . . -58 .0dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . I 0 . 3dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . . .  -62.0dB 
Dolby improvement . . I 0 .2d8 
Replay amp c lipping ref  DL. . . . . . .  1 6 .0dB 
Max replay level for D L  . . . .  . . . .  . . . . .  . .  . . .  . .  . .  . . . . 5 5 5 mV 
Wow and flutter average (peak weiJ!,hted DIN) 0. 1 25%
Meters under-read . . . .  · . . . . . . . . . . . . . . 7d8 on 8ms 
Overall  I O kHz sat ferric U R  ref D L. , .  -5 .2/-5 .0dB 
Overall distortion ferric UR for 5% dist @ 3 3 3 Hz ref D L . +7.0/+7 . 1  dB 
Overall I O kHz sat chrome position UR ref D L . . . . . . . .  -7.2/-7.4dB 
Overall dist chrome position U R  for5% dist @ 3 3 3 Hz refDL . . .  +6.2/+6.2dB 
Overall I O kHz sat metal UR ref DL . . . . . . . . . . . . . .  0/---0.2dB 
Overall distortion metal UR for 5% dist @ 3 3 3  Hz ref D L  . . . . .  +6.8/ +6.2dB 
Overall noise ferric UR Dolby out(CCIR/ ARM) refD L  . .  -49.4/-49.4dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 .2dB 
Overall noise chrome UR Dolby out(CCIR/ ARM) refDL . -53 .8/-53.9dB 
Dolby improvement . . . . . . . . . . .  1 0 . 1 dB 
Overall noise metal U R  Dolby out(CCIR/ ARM) ref D L  . . .  -5 3 .0/-5 2.9dB 
Dolby improvement . . . .  1 0 .  l dB 
Line input noise floor ref 1 60 mV/D L  ( CCIR/ARM) . . . . . . . . . . .  -79 .SdB 
Spooling time ( C90) . . . .  I m  5 5 s  
Dynamic i:ange ferric/chrome/metal . . . . . . . . . . . . . . . . . .  66 .7/70. l /70. 5 dB 
Noise reduction system . . . . . . . . . . . . . . .  Dolby with HX 
Tapes used . . TDK OD; TDK SA; TDK MA 
Typical retail price . . . . . . . . . . . . . .  , .  . . . .  £365 
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The metal-encased front- loading Teac A660 is
fitted with phono line in/ out sockets at the rear and
has an attached two-core mains lead Deck
functions are microswitch operated, allowing trans
fer from play into wind and back again and also
dropping into record; the pause button stops but
does not restart a function. The deck logic was
much liked and worked well. Switches select
remote timer start ( play or record) , counter
memory off/stop/play, bias and equalisation separ
ately (ferric, pseudo-chrome and metal), and
Dolby on/off(MPX not switchable). Push buttons
select mike or line inputs, and a nice friction
locked split concentric record level control allowed
easy adjustment of either channel although with
marginally sufficient stiffness between them. A
ganged stereo replay gain control also adjusts
headphone levels, the w· stereo jack socket
providing slightly inadequate volume into high
impedance headphones, but more than enough into
low impedance models and with a satisfactory
clipping margin. Two meters are provided for
record level monitoring, and wfiilsl short transients
were quite accurately registered, longer ones
actually over-read by around 3dB, which is most
unusual; the scaling of the meters was not par
ticularly accurate and they were actually dis
similar.
The 14 " mono jack mike inputs had barely

adequate sens1t1v1ty but a reasonable clipping
margin. The line inputs had reasonable sensitivity,
no clipping problem, and input hiss measured
extremely well. However with the record level
controls up, a very low level hum was introduced,
but this should not be audible under normal
operating conditions. Replay azimuth was just a
little mis- set, and whilst the head height was about
right, the guide heights were a little too low,
and the record/replay head was if anything too far
forward. 
Slight replay hum was noted, particularly at

1 50Hz on the right channel but this was not felt
serious. Replay weighted noise measurements
were average and the Dolby improvement was
within specification, but on the high side on the
right channel. The replay amplifier clipping margin
was excellent throughout, and distortion measure
ments were quite satisfactory. 
It was quite obvious that the importers had

specified the wrong tape type in TDK OD, for
there is a marked positive Dolby error of about
2dB which leads to the presence region being
subjectively boosted a little. The overall pen charts
show an HF lift, overall MOL measurements were
very average and not good for this tape type, but
HF saturation was extremely good; the tape was,
therefore, under-biased Slight distortion was noted
subjectively because of this, but the sound quality

at best was good, and in fact an inferior tape type
would probably have been more compatible,
(TDK D might perhaps be a better choice) .
Overall weighted noise measurements were reason
able, but the right track showed slightly more noise
reduction than it should have done considering the
compatibility. Tape stability seemed very good. 
TDK SA pseudo-chrome also showed a Dolby

error but only of + I . 2dB. The response charts are
very smooth to I OkHz, but the sharper than normal
EHF rolloff was detected subjectively; it was not
considered too serious, for at least the reproduced
sound was smooth. Distortion was about average
for a two-head deck, but HF compression received
sl ight criticism from the panel, and was also a little
below par in the lab. If the recording level was kept
down a bit the sound qual ity was very good indeed,
the organ sounding better than usual. The overall
weighted noise was clearly better than usual, and
the Dolby improvement was also very good, so one
certainly can afford to reduce recording levels. 
TDK metal tape performed very well for a two

head deck, the 33 3Hz MOL and HF saturation
measurements being very good. The panel liked
the overall sound quality very much indeed,
suggesting that it was very much like that of the
master tape. Distortion was considered to be at a
low level and the responses very flat indeed. Note
however that there is a slight EHF peak in the pen
chart responses, which was not audible to the
panel; possibly it somehow helped the sound seem
that much clearer. Overall noise measurements
were average for metal, stability was excellent
throughout, and the sound quality was highly
praised 
Wow and flutter measured well, and was only

marginally suspected in the test programme, so it
should not bother anybody. Speed averaged about
1 . 5 %  fast, which could be mildly annoying.
Spooling time was average, erasure very satis
factory, play/ record torque very slightly high, but
the remainder of the torque measurements were
very satisfactory. 
There was much to admire in the overall

performance of this deck, and TDK D did actually
give flatter responses than the recommended tape.
The machine clearly gets a recommendation, since
it is good value for money, is capable of giving
some very fine overall sound quality, and had
attractive deck ergonomics. We all think it is a
much better machine than the three-head Teac
deck at about the same price, the only puzzling fact
being that all the tapes showed a slight positive
Dolby error, but this is clearly a sample problem.
No really bad snags however, so quite a clear
recommendation, although not quite a best buy.

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . .  -4 1 °  
Mike input sensitivity/cl ipping . 309uV/42 . 5 m V  
Line input sensitivity/clipping. 80.SmV/ > I O V  
Replay response ferric 6 3 H z  a v  U R  . -0.9dB 
Worst audible replay hum component . . . .  . . . . . . . . . -6 1 dB ( I  50Hz) 
Replay noise ferric C C I R/ARM weighted ( Dolby out) -5 7 . S dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . 10 . 2dB  
Replay noise chrome position C C I R/  A RM weighted ( Dolby out) . -6  I . 4d8  
Dolby improvement . 9 . 7d8 
Replay amp clipping ref  D L .  + 1 5 .6dB 
Max replay level for DL . 5 2 5 mV 
Wow and nuuer average ( peak weighted DIN) 0. 1 1 2 %  
Speed average . . + l .6% 
Meters under-read . 3d8 on 8ms 
Overall I OkHz sa t  ferric U R  ref  DL.  . . . .  -5 . I / -4 .8dB 
Overall distortion ferric U R  for 5% d i s t  ( a  333  Hz ref  DL +5 .9/+5 . 2dB  
Overall I O kHz sa t  chrome position U R  ref DL -8 .7/-8 .3dB 
Overall disl chrome position UR for Sf.}; ,  <list (11 3 J J  Hz ref DL.  +5 .4/+5 .  I dB 
Overall ! OkHz sat metal UR ref DL -0.6/ ---0 .6dB 
Ovcrall distot1ion mctal U R for5% Jist (11 J J J Hz rcfDL . +7 . l /+6 . 5dB  
Overall noise ferric U R  Dolby out (CCIR/ ARM)  ref DL -49.9/ -50 .SdB 
Dolby improvement . l0 .2dB 
Overall noise chrome UR Dolby out(CCIR/ A RM )  ref DL -5J .8/-54.5dB 
Dolby improvement 10 . 2dB  
Overall noise metal U R  Dolby out (CCIR/ A RM) refDL -5 1 .6/-52 .  l dB  
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 . l dB 
Line input noise floor ref 1 60mV/ D L  ( CC IR/ARM) -77 .7d8 
Spooling time ( C90) . . . . . . 2 m  1 0 s  
Dynamic range ferric/ chrome/ metal 6 5 . 5 /69 .6/69 . B dB 
Noise reduction system . . Dolby 
Tapes used . TDK MA 
Typical retail price.  . £ 1 6 5  
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The Technics R S  M250 front- loader is metal
encased with some plastics content Deck functions
are microswitch controlled, and work extremely
well, allowing transfer from play into wind and
vice-versa, but not dropping in to record from play;
the pause control stops, but does not restart. Phono
sockets and a 5-pole DIN are recessed in the back,
and the captive mains lead is two-core. Front panel
switches include a remote timer ( play or record,
remote control socket fitted) and a memory
counter, switchable to stop, off, play, and repeat.
The tape counter is an extremely neat electronic
one, in which revolutions of the take up hub are
counted by a magnetic/IC coupling device, the
Jape position being indicated by three digits plus a
bar-graph 1-4 LED display. Push buttons select
mike/DIN or line input, MPX on/off, and Dolby
on/ off, and a rotary knob switches bias and
equalisation together for ferric, ferrichrome, pseudo
chrome and metal tapes. There is a record mute
facility and the friction- locked rotary record level
control is quite large and easy to adjust A small
stereo ganged replay gain control is fitted which
unfortunately does not affect headphone output A
\'.! "  stereo jack provides slightly insufficient volume
for high impedance 'phones while low impedance
models are much too loud and the clipping margins
not really at all adequate. Two rows of 1 8 groups
of three LEDs provide record level . monitoring,

their auto-peak-holding facility retammg each
peak reading for around two seconds before
resetting, allowing quite fast transients to be read
reasonably accurately, which was liked 
The mike inputs on \'.!" mono jacks were rather

insensitive, and the clipping margin barely adequate.
The DIN input did have replay pin muting on
record but had slightly noticeable input noise
degradation, and the same sensitivity and clipping
as the mike input The line inputs had average
sensitivity, but as delivered had an extremely
serious clipping problem due to poor circuit design.
However, this has been completely rectified, and
clipping on later samples ( and the review sample,
which was modified) is at around 9V input Line
input noise was at an extremely low level, which is
excellent The replay azimuth was found to be
quite a long way out on delivery, but the record/replay
head was at the right height and tape guides were
also very accurately set Replay amp noise measure
ments showed that hum was quite low, and hiss
levels reasonable throughout with a good Dolby
improvement, but I would have liked to have seen
slightly better results here, and distortion was only
adequate for 2nd harmonic ( 3 rd harmonic being
very good). 
Maxell UDXLI was used in the ferric position,

and the response peµ charts showed a lift, parti
cularly on the left track in the presence region, and

a slight valley around lOkHz. The panel found the
response reasonably flat and generally smooth, but
with apparent EHF loss caused by the presence
hump. The 33 3Hz MOLs measured extremely
well, but HF saturation was only just adequate, so
it seems that ferric was slightly over-biased and
therefore over-equalised, which is unusual for
Technics. The panel did hear HF compression
throughout the programme, but it was not serious,
and MF distortion in fact sounded much better
than usual, the general reproduced quality being
very robust, and the organ particularly good.
Overall noise was about average, with a reason
able Dolby improvement, and stereo positioning
was very good 
Maxell UDXLII pseudo-chrome penned a very

smooth response chart, showing a slight EHF
rolloff. The panel thought the response was a little
muffied throughout and complained continually
about LF and MF distortion, which actually
measured rather poorly for UDXLI/, clearly
indicating under-biasing. HF compression seemed
adequate, receiving only mild criticism, and overall
weighted noise measurements were about average,
but we were frankly disappointed with the perfor
mance on pseudo-chrome. 
TDK metal produced a reasonably smooth

response chart, but with a slight loss at around
lOkHz, the panel commenting mildly on a loss of
'openness' but confirming the response smooth
ness. Distortion measured moderately well, and
the overall performance on metal was thought
slightly better than average, though not up to the
best The reproduction was regarded as good, but
weighted noise was slightly worse than usual. 
Wow and flutter measured very well indeed, and

none was heard on our test programme, which is a
strong plus point Speed was a little slow, averaging
-1 . 1 %, and spooling time was about average.
Torque measurements were very satisfactory, and
erase was excellent on the left track, but just good
on the right 
We all rather liked this machine ergonomically,

but surprisingly it did better on UDXLI than
UDXLII. Provided you ensure that line input does
not clip, the machine can be safely recommended,
since at best its sound quality was well liked, and the
tape transport was obviously excellent All models
supplied after December 1 980 should have had the
input circuitry modified to cope with the early
sample clipping problem. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . .  +49° 
Mike input sensitivity/clipping . . . . . . . . . . . . . . . . . .  . . .  340uV/20.0mV 
Line input sensitivity/clipping . . . . .  8 8 . 3 mV/9V 
Replay response ferric 63  Hz av U R  . . . . . . . . .  -0.4dB 
Worst audible replay hum component .  . . . . . . . . . . . . . . .  -63dB (I SO  Hz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . . . . . . . . -57 .6dB 
Dolby improvement . . . . . .  9. 9 dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . . -6 1 .  l dB 
Dolby improvement . 9 . 6dB 
Replay amp clipping ref D L .  . + 1 1 .S dB 
Max replay level for DL . . . . . . . . 870mV 
Wow and nuuer average ( peak weighted DIN) . . . . . . . . . . . .  0 .093% 
Speed average . .  . . . . .  - 1 .2% 
Meters under-read . . . 6dB on 8ms 
Overall I Ok.Hz sat  ferric U R  ref  DL. . -8 .2/-7.6dB 
Overall distortion ferric U R  for5% dist @ 3 3 3 Hz refDL +8.4/+7 .8dB 
Overall I O kHz sat  chrome position U R  ref  DL . . . . . . . . . . -5 .3/-5 . 3 dB 
Overall dist chrome position U R  for5% dist @ 3 3 3 Hz refDL . . .  +3.61+ 3 . 5dB 
Overall I O kHz sat metal UR ref DL . . . . . . . . . . . . . . . . . . . .  +0.4/ +o.6dB 
Overall distortion metal UR for 5% dist @.l 3 3 3  Hz refDL . . +6.0/ + 5 . 5 dB 
Overall noise ferric U R Dolby out (CCIR/ARM) refD L  . . .  -49.2/-50.4dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 8dB 
Overall noise chrome IJR Dolby out(CCIR/ A RM) refDL . . -52.6/-5 3 .6dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 8 dB 
Overall noise metal IJR Dolby out(CCIR/ ARM) ref D L  . . .  -50.6/-5 l . 3dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  9 .9dB 
Line input noise noor ref  1 60mV/DL (CCIR/ A RM) -8 1 . 8 dB 
Spooling time ( C90) . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  2 m  04s 
Dynamic range ferric/chrome/metal . . . . . . . .  67 . 7/66.4/67 .6dB 
Noise reduction system . . . . . . .  Dolby 
Tapes used . . . . . . . . . . .  Maxell UDXLI: Maxell U DXLil; TDK MA 
Typical retail price. . . £ 1 60 
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Technics RSM260 

This model is fairly similar to the RS M250, being
a front-loader using a metal case with plastics
content Three heads allow off-tape monitoring
during recording with a button selecting source/tape;
other buttons select mike/DIN or line input and
Dolby in/out (MPX being permanently in) . Deck
functions do not permit direct transfer from record
to wind etc. , but going straight from play to wind
allows cueing whilst wind remains depressed, the
machine reverting to play when the wind button is
released; a pause control stops and starts play/record
functions. A record-mute button is provided to
gether with a normal tape counter. A rotary switch
selects ferric, ferrichrome, pseudo-chrome and
metal tape types, and the friction- locked split
concentric record level control was found easy to
adjust The replay gain control also varies head
phone levels, the w· stereo jack socket providing
only just adequate volume into higher impedance
models, but plenty into lower impedance 'phones
with adequate clipping margins. Eighteen groups
of triple LEDs on each channel give record level
monitoring, and peaks were read very accurately;
the circuits were better than those on the RS M2 50, 
but with the same useful type of peak holding
capability. 
The mike inputs on Y-1 "  mono jack sockets were

fairly insensitive, although the clipping margin was
reasonably adequate. Slight noise degradation was

noted via the 5-pole DIN socket, and the replay
pins did not mute on record. The line inputs were
quite sensitive, no clipping problem was noted, and
input noise measured at an extremely low level
which is excellent. The record and playback heads
are in one housing, known as a combination type
head. Replay azimuth was a little in error as
delivered, the combination head had a very slight tilt
on it, and the erase head guide was found marginally
low. No replay hum problem was heard, but replay
hiss levels were slightly worse than average,
despite showing a good Dolby improvement The
replay amplifier distortion measurement at +6dB
was fairly good, but the clipping margin was only
adequate for a three-head deck ( although only
metal tapes recorded at a very high level in other
decks might have been on the verge of clipping).
Maxell UDXLI ferric gave extremely good

MOLs at 333Hz, and lOkHz saturation measure
ments were satisfactory, so results were clearly
even better than those on the RS M250. The pen
charts were reasonably flat overall and actually
sounded very flat to the panel, the sound quality
being considered very good throughout and decidedly
better than average, though the marginal EHF
rolloff was just noted. Overall weighted noise
measurements were rather average, though cer
tainly acceptable and with a good Dolby improve
ment Stability and stereo positioning were good

but not perfect 
In contrast UDXLII gave only just adequate

3 3 3Hz MOLs but good HF saturation measure
ments ( the 3 3 3Hz MOLs shou1d ideally have
been about 2.S dB better). The panel criticised
distortion as being poor, although the HF end-was
clean. Overall responses were reasonable on other
tapes, and we felt it was such a pity that the
machine could not have been a little better on
distortion. Overall noise measured quite well,
again with a good Dolby improvement, but if this
sample is typical we cannot recommend pseudo
chrome on this deck. 
The original review sample gave very poor

MO Ls on UDXLII and on TDK MA, but a second
sample was provided from normal stock which
was rather better with both these tapes ( results
shown for second sample) . MA gave a good overall
sound quality with a flat overall response but
could not quite take the high levels it should have
done; MOLs fell short by perhaps 2dB although
HF saturation was excellent. Overall noise was
average for metal. 
Wow and flutter measurements were very good,

and only very marginal wow was detected on
programme which is a very satisfactory result.
Speed was extremely accurately set, and spooling
time was average. Play/record torque was just
slightly high, although spooling torque was very satis
factory and erasure, even on meta� was very good.
The fact that this deck is a three-head model

with excellent metering, plus the achievement of
excellent quality on UDXLI ( also acceptable on
UDXLII and TDK MA) allows it to be rated as a
best buy, as it did not really have any serious
problems. We did like its ergonomics and one soon
gets used to the slightly limited deck functions ( the
pause control being a plus point). This deck is only 
'£20 more than the RS M2 50, and most certainly is 
very good value for money. Happily Technics were 
very efficient in supplying a second sample, which 
was clearly better and presumably more typical 
than the original one assessed (which we dis
covered had actually been a prototype production 
model, rushed to the U. K. for photographic 
purposes). 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . . . . . . . . .  +26° 
Mike input sensitiv ity/clipping .  . . . . .  295uV/32mV 
Line input sensitivity/clipping . . . . . . 70mV/> I O V  
Replay response ferric 63  Hz a v  U R  . . . . . . . . . . .  +0.4dB 
Worst audible replay hum component. . . . . . . . . . . . . . . . .  -63dB ( 1 50Hz) 
Replay noise ferric CCIR/ARM weighted ( Dolby out) . . . .  -5 6 . S dB 
Dolby improvement I 0. 1 dB 
Replay noise chrome position CCIR/ ARM weighted ( Dolby out) . . .  -60.3 dB 
Dolby improvement . . . . . . . .  9 .9dB 
Replay amp clipping ref D L . . . . +1 l . 7 dB 
Max replay level for DL . . . . . . .  8 8 5 mV 
Wow and Outter average ( peak weighted DIN) . . . 0. 1 07% 
Speed average·. . . . . .  -0. 1 % 
Meters under-read . . 3dB on 8ms 
Overall I O kHz sat ferric U R  ref DL. . -6 .7/-7 .6dB 
Overall distortion ferric U R  for5% dist @ 3 3 3 Hz refDL +7.5/+7.5dB 
Overall l O kHz sat  chrome position U R  ref DL . . . . . . . .  -5 .4/-5 .6dB 
Overall dist chrome position UR for 5% dist @l 333  Hz ref DL. . +4.0/ +4.2dB 
Overall I O kHz sat metal U R  ref DL. . . . . . . .  0/-0.2dB 
Overall distortion metal U R for5% dis t@ 3 3 3 Hz refDL . . +6 .3/+6.5dB 
Overall noise ferric UR Dolby out(CCIR/ ARM) ref DL . -49 .8/-50.3dB 
Dolby improvement . . . . . . . . . .  9 .9dB 
Overall noise chrome U R  Dolby out(CCIR/ ARM) ref DL . -53 .3/-5 3 .8dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 8dB 
Overall noise metal U R  Dolby out (CCIR/ ARM) refDL -5 1 . 5 / -5 2.2dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . I O.OdB 
Line input noise floor ref 1 60mV/D L ( CCIR/ARM) . -8 1 .0dB 
Spooling time ( C90) . . . . . . . . . . .  2m 1 2 s  
Dynamic range ferric/chrome/metal . 67 . 5/67 .5/69 .2dB 
Noise reduction system.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dolby 
Tapes used . . Maxell UDXLL Maxell UDXLII; TDK MA 
Typical retail price .  . £ 1 80 
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Trio KX I O&D �annan Audio ( UK) Ltd, Mill Street, Slough, Berkshire SU SDD�el (0753 ) 769 1 1

This deck is a three-head metal-encased front
loadeL The cassette loading behind a hinged front
door did not quite allow enough room for my thick
finger to pull a cassette out easily, The mechanical
deck functions all worked quite well, allowing
transfer between them, though some of the controls
were rather stiff Friction locked concentric record
and replay gain controls are fitted, and mike (�
inch mono jacks), DIN and phono line inputs are
selected by a three-position switch, The phono and
DIN sockets are mounted on the rear, whilst all the
jacks, including the �-inch stereo headphone one,
are on the front (variable replay gain giving a good
range of adjustment for all headphone imped
ances) , The two large VU meters under-read rather
appreciably as usual, but a single peak reading light
allowed reasonably accurate peak indications at
+8VU, Lever switches select three positions of
bias and equalisation separately for ferric, chrome
and metal tapes, other switches selecting Dolby
in/out with optional MPX, and source/tape moni
toring, A rather natty system for user adjustment of
bias is interesting, independent rotaries with centre
indents being provided for left and right biasing,
with a pushbutton engaging an oscillator which
switches continuously from a low frequency to
around 1 OkHz for checking response flatness, A
counter with a memory facility is provided. Unfor
tunately, Trio omit record calibration pre-sets, and
frankly this is a pity. 
The mike inputs had average sensitivity, and a

fairly good clipping margin. The DIN input gave
no noise degradation, which is commendable, and

worked very well, although the replay pins did not
mute on record. The line inputs had average
sensitivity, and no input noise or clipping problems
were encountered. Replay azimuth was set very
precisely. Replay amplifier hiss levels were aver
age and replay hum was not noticeable subjec
tively, although some was noted in the laboratory.
The replay amplifier clipping margin was only just
adequate, with replay gain flat out, but very good if
this was brought back slightly ( replay gain alters
VUs and headphone levels). Replay amplifier
distortion measured reasonably well, provided the
control was kept just below maximum. 

UDXLJ, after bias had been manually adjusted,
gave a slight down tilt at EHF on the pen chart
( internal response tones were not quite flat) , The
'Dolby in' charts were similar, but subjectively
EHF was slightly muffied; for this test bias had
been left at its nominal position, TDK AD seemed
better on the indented position. Response was
audibly reasonably flat overall, with the sound
generally slightly bright on AD, but UDXLI was
also very good if bias was marginally reduced. The
overall quality was considered very clean through
out, with no speech 'spitchiness' at all, and
therefore was very much liked. A positive record
calibration error of + l .4dB was noted, and this
explained the slight brightness heard (not disliked) .
Overall noise was slightly more marked than usual,
but not poor, Dolby giving its normal improve
ment. Stability was considered good, but not
perfect, and stereo positioning received no adverse
comments.

TDK SA pseudo-chrome also gave an overall
Dolby error of + l .4dB, and overall noise was
again marginally below average. Pen charts
showed the response to be reasonably flat through
out, but 'Dolby in' produced a hump in the
presence region as expected, and this resulted in
slight brightness on the programme which was not
disliked. Mild HF compression was noted through
out, this being due to some over-biasing. However,
3 3 3Hz MOLs were extremely good for the tape
type, and the reproduction was firm and stable
throughout. Slightly too much equalisation was
provided, which thus meant that the bias level had
to be set higher by the user to achieve a metered flat
response (Trio should be improving this, and the
Dolby cal. , in production) . 

TDK metal MAR gave a Dolby error as much as
-2 .7dB, and whilst the pen chart without Dolby
was reasonably flat throughout, the 'Dolby in'
response was surprisingly good. Sound quality was
regarded as superb, some items sounding very like
the master tape, The 333Hz MOLs throughout
showed that this deck had a very good record head;
virtually no head saturation was noted, and low
distortion received praise in the subjective tests.
Overall noise, though, was again slightly below
average. 
The wow and flutter performance measured very

well, but slight flutter was noticed just once on the
piano track, which could have been the tape itself.
Speed was set fairly accurately, and spooling speed
was average. Erase and crosstalk presented no
problems. 
This model did give quite an impressive per

formance, but my main criticism must be the lack
of record level pre-sets, which are really necessary
to operate the different tape types. Subjective and
objective responses tied in better if alignment was
carried out with Dolby switched in, but this user
facility is extremely useful, and a clever idea. The
deck is reasonably good value for money, and can
be recommended, but the lack of a really good
metering facility and the slight reservation con
cerning Dolby levels does not allow it to become a
best buy.

Trio 

( revised and reprinted) 

GENERAL DATA 
Replay azimuth deviation from average . 
Mike input sens/clipping . .  
Line input sens/clipping 
Worst audible replay hum component . . . . . .  . 
Replay noise CCIRJ ARM ferric/chrome/Dolby imp . 
Replay amp clipping ref D L .  
M a x  replay level from DL . 
Wow and nutter average ( peak wtg DIN) . 
Speed average . 
Meters under-read . 
Ferric DL dist 3 3 3 Hz/5% point . 
Chrome DL dist 3 3 3 Hz/5 % poirlt . 
Metal DL dist 3 3 3 HzJ5% }Xlint . . . . . . .  . 

. . . . . .  + 1 ·  
. 240uV/325mV 

. . .  1 09mV/> I OV 
. . .  -65dB ( 1 50Hz) 

-56 .5/-60/ I OdB 
+ 1 5dB 
, l .06V 

. . 0.096% 
. . +0.2% 

-8dB on 64ms 
0. 1 7%/+K3dB 

. 0 .75%/+7 .8dB 
1 %/+8.2dB 

Overall ! OkHz �esp ref 3 3 3 Hz Dolby out 
fcrric/FcCr/chrome/metal . . . . . . . . . . . . .  . . . . . .  -0.8/-/-0 .3/+0. 8dB 

Overall noise ferric CCIR/ARM/Dolby imp . . . . .  -48/9 .8dB 
chrome CCIR/ARM/Dolby ;mp . . . . . . . . . . . . .  -50.5/9.8dB 
metal  CCIR/ARM/Dolby ;mp . -49.8/9 . 8dB 

Line input noise noor ref 1 60mV, DL . -76 .5dB 
Spooling time C90 . 2m 7 s  
Dynamic range ferric/FeCr/chrome/metal . . . . . . . . . . . .  65/-/66 .8/67 . 5dB 
Tapes used. . . . . .  Maxell UDXLI; TDK SA; TDK MA-R 
Typical retai l price . . £255 

; 
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The most advanced cassette deck that Trio have
ever released, the KX 2060 is a metal-encased
front- loader with three heads, and thus offers
source/tape monitoring. Phono line in/ out and a 5 -
pole DIN socket are on the back for interconnec
tions, and the machine has a detachable two-core
mains lead which uses a special plug and socket
arrangement The front panel of this very large
machine is festooned with various facilities, in
cluding switching selecting bias and equalisation
separately for ferric, pseudo-chrome and metal
tape types ( normal chrome will also work if Dolby
record calibration is changed), Dolby off/ on (with
or without MPX filter) and tape source monitor
ing. Separate concentric miniature rotaries are
fitted for record Dolby calibration and bias setting:
push buttons select 400 Hz or 1 0  kHz tone to allow
overall calibration to be achieved, and LEDs light
up when the calibration is correct A memory
counter is provided, and mike/DIN, Line inputs
and replay outputs all use split concentric rotaries
which allow independent control of left and right
channels ( unusual on replay) . The mike/DIN gain
control is extremely small, which might prove
tiresome. The replay gain control also governs
headphone levels to a \'4 "  stereo jack socket, which
does not give quite enough into high impedance
models, but is adequate into low impedance
'phones. All deck functions are press button,
solenoid operating types, the logic allowing trans-

fer from play into record and also into wind and
back. The pause control stops and starts in
play/record, the solenoid having an unusual thump
ing action which actually shook the table' Al
though 20 LEDs are provided for each channel for
record level monitoring, there are effectively only
1 2  levels displayed, since below OdB they operate
in pairs. Transients were read surprisingly accu
rately. 
The microphone inputs on \'4 "  mono jacks were a

little more sensitive than usual, which may be
useful; the clipping margin was also adequate.
Whilst the DIN input gave virtually no noise
degradation at all (which is commendable) , the
replay pins did not mute on record. The line inputs,
have good sensitivity, no clipping problem was
noted, and input noise measured well. We very
much liked the flexibility of setting up different
tape types, although the internal indications did not
quite correspond with a correct alignment as
determined by external metering in the lab. 
Replay azimuth was rather noticeably mis-set,

although head heights and tape guides were set
quite accurately. Replay hum measurements were
generally very good indeed, and replay hiss was
consistently substantially better than average. The
replay amplifier clipping margin was excellent and
distortion measured well. 
TDK OD ferric gave some good 333Hz MOL

and HF saturation measurements. The panel very

much liked the overall sound quality, stating
frequently that it was very much like that of the
master tape, and there were virtually no criticisms
at all. The frequency response pen charts showed a
marginal HF loss after user calibration, and we
found that using this facility allowed the tape to be
approximately correct, but that comparing source/tape
could perhaps give that extra bit of flatness, which
would improve the sound further. Overall weighted
noise measurements were very good and the Dolby
improvement was normal. 
Despite TDK SA gaving only average MOL

and HF saturation measurements, the panel thought
the overall sound quality was very good indeed and
again frequently like that of the master tape, which
is commendable indeed; background noise was
better than average, and responses very flat 
TDK metal gave very good 3 3 3Hz MOL

measurements, but HF saturation was only average
for metal. Overall responses with bias in the centre
indent position showed a very marginal HF loss on
the left channel, but the panel were not really con
cerned about this, and the overall sound quality
was very good indeed throughout. This deck was
quite obviously much better than average even on
metal, although the Nakamichi three head decks
were clearly better still. Overall noise was again
better than average for metal. 
A slight tendency to a wheeze was noted on a

continuous tone on all tape types, and we suspect
that the modulation noise was perhaps a little
inferior to what it should have been. Stereo
positioning was very good throughout, and the
wow and flutter measurements were excellent,
though just a suspicion of wobble was detected
once or twice on piano (we were listening rather
hard for it). Speed was a little fast, measuring
+ 1 . 3 %  at the beginning of a cassette and +o. 8 %  
a t the end, and this should really have been a little
better. Spooling was slightly faster than normal,
and whilst most torque measurements were normal,
wind off torque was marginally high. Erasure was
satisfactory. 
We must judge this machine by a standard

commensurate with its very high price, but even so
it could give such superb overall sound quality and
was much liked by all of us that it really must be
recommended highly. It is interesting perhaps that
Dolby Labs modified this deck to incorporate the
early prototype Dolby C system, and it proved an
excellent test bed for the new system. Trio have
obviously worked hard at improving quality con
trol, and their efforts have clearly been very well
worthwhile on this model. There were no snags
noted in any department, which is most commend
able.

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . . . . . . . .  +45° 
Mike input sensitivity/clipping . .  J 99uV/28 .6mV 
Line input sensitivity/clipping. . . . . . . . . . . . . . . . . . . .  8 8 . 3 mV/> IOV 
Replay response ferric 63  Hz av U R  . . . . . . . . . . . . . . . . . . . . . .  -0.3 dB 
Worst audible replay hum component . . . . . . . . . . . . . .  -58dB (50 Hz) 
Replay noise ferric CC IRIARM weighted ( Dolby out) . . . .  -59 .9dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I0 . 3dB  
Replay noise chrome position CCIR/ ARM wcightcd ( Dolby out) . . .  -63.0dB 
Dolby improvement . . . 1 0 .6dB 
Replay amp clipping ref DL.  + 1 5 .6dB 
Max replay level  for DL . . . . . .  . . . . . . . . . . .  9 1 0mV 
Wow and tlutter average ( peak weighted DIN) . . . . .  0.087% 
Speed average . . . . . . .  + I .  I %  
Meters under- read . . . . . . . . . .  . . . . . . . . . . l . 5 dB on 8 ms 
Overall I O kHz sat ferric UR ref DL. . . -4 .8/-5 .2dB 
Overall distortion ferric U R  for 5% dist @ 3 3 3 Hz rcf DL . . . . .  +6.9/+6 .9dB 
Overall I O kHz sat  chrome position U R  ref DL . . . . . . . . -7.0/-7.0dB 
Overall dist chrome position UR for 5% dist @ 3 3 3 Hz refDL. . .  +5.4/+5.2dB 
Overall I O kHz sat metal U R  ref DL . . . . . . . -2.2/ -2.4dB 
Overall distortion metal U R for5% dis t @  3 3 3 Hz ref DL +7.8/+7 . 8 dB 
Overall noise ferric UR Dolby out (CCJR/ARM) rcf DL . . .  -50.7/ -5 1 .0dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . 8dB 
Overall noise chrome U R  Dolby out(CCIR/ ARM) ref DL . -54.5/-54. 9d8 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .6dB 
Overall noise metal UR Dolby out (CC I R/ A RM) refDL . . .  -52 .7/-53 .  l dB 
Dolby improvement . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 7 dB 
Line input noise tloor ref 1 60mV/DL ( CCIR/ARM) . . . . .  -76.6d8 
Spooling t ime ( C90) . . . . . . . . . . . . . . . . . . . . . . . . .  I m  4 5 s  
Dynamic range ferric/chrome/metal . . . . . . .  67 .6/69 .6/7 l . 4dB 
Noise reduction syste m .  . . . . . . . . . . . . . . . . .  Dolby 
Tapes used . TDK OD; TDK SA; TDK MA 
Typical retail price. . . . . . . . . . £350 

2 0  Hz 50 100 200 

TDK OD 
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20 Hz 50 100 200 

TDK MA 
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Overall frequency responses ( -23dB, Dolby in) 
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WHICH ONE TO CHOOSE? 
We have most l ead ing b rands of B r it ish equ ipme nt on demonstrat ion ! 

We a l so stock most lead i n g  brands of Ja panese equ ipment a nd top qual ity 
reel to reel ! 
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This very compact portable can be operated off 
batteries, or a mains unit which produced bad hum 
if used internally. Other than a stereo headphone 
jack socket, all inputs and outputs are DIN types. 
These include sockets. for normal DIN in/out 
accessory, a stereo .loudspeaker output (also for 
headphones), auxiliary and car DIN for l2V DC 
input and stereo output. Cassette loading is 
achieved by placing the cassette in a slot and 
depressing a lever. An 8 pin mic/DIN socket on the 
front panel allows connection of stereo or mono 
microphones, other pins bringing.in various time 
constants when shorted.in the plug for use with the 
limiter.. All the controls are very miniaturised and 
include separate L and R levels which can be 
ganged with a slide switch. Another gain control 
(also on/off switch) operates headphone or loud
speaker monitoring levels. Push buttons select 
internal loudspeaker (mono), internal microphone 
(mono), limiter, Dolby and record. Miniature 
press-studs operate counter re-set, battery indica
tion and meter illumination with the battery. A slide 
switch selects three different tape types. A side
ways acting lever selects wind in either direction, 
while another lever engages the tape into play or 
record modes depending upon its position and the 
appropriate push button being depressed. The 
record level .meters are peak reading indicating 
transients very well but also unfortunately incor
porating equalisation. A small cover facilitates 
access to the tape mechanism for cleaning etc when 
withdrawn. 

The microphone input sensitivity was quite good 
for all normal purposes and the clipping margin was 

amazingly good. The main DIN input had good 
sensitivity and a wide clipping margin, showing also 
virtually no noise degradation, which is most 
commendable but hardly surprising for a German 
machine. Both distortion and frequency response 
on this input measured reasonably well. The 
auxiliary input is connected through to the DIN 
input via ridiculous 470k ohm resistors, thus 
producing bad noise degradation unless the input 
level is very high. The limiter acted reasonably but 
insufficient gain was present before it. 

Replay azimuth was quite badly_mis-set. Replay 
hiss levels measured well but Dolby only gave 
9.25dB improvement, and when the mains unit was 
used externally replay hum at 50Hz was just 
noticeable, but otherwise satisfactory. The replay 
clipping margin will be found adequate for normal 
tapes and the replay amplifier distortion reached 
0.3% at +6dB. The replay responses on ferric were 
excellent to lOkHz but chromium had not enough 
cut. The Dolby did not show quite the correct 
tracking performance at 1 OkHz. Headphones of all 
types worked excellently with a good clipping 
margin and external loudspeakers could be driven 
up to 1 W into 4 ohm before the onset of clipping. 

Maxell UDXLI was used as agreed with Uher, 
and produced an HF shelf averaging 2.5dB from the 
presence region upwards. The bass response was 
excellent, overall noise levels were average, and 
Dolby gave the usual improvement. 333Hz distor
tion averaged 0.65% at Dolby level, rising to an 
average of 4% at +4dB, the two channels being 
rather unequal. The sound quality, subjectively, 
was good but clearly up from 5kHz to I 2kHz. 

BASF FeCr was not altogether suitable, producing 
some HF compression and slightly muffied sound 
with Dolby (obviously over-biased since 333Hz 
distortion at +4dB measured only 1.8% ). TDK SA 
used on the chrome position penned a chart 
showing a similar HF boost to ferric, but again, with 
a good bass end. Distortion averaged 2% at +4dB 
and the overall quality was reasonable if the level 
was held down, but high levels produced HF 
compression and speech spitchiness, Overall noise 
was satisfactory. The chromium position -showed a 
+2dB Dolby error. 

Wow and flutter was only fair, being noted 
particularly on piano. Speed was just over 1 % fast 
but HF stability was quite good. Spooling was slow 
at 2.75 minutes. Erasure was only fair on ferric and 
rather poor on chrome. Crosstalk was generally 
excellent, except at high frequencies (DIN 
sockets!) but slight right on right crosstalk was 
noted, though not troublesome. 

The internal microphone and loudspeaker were 
quite reasonable for their purposes and the motor 
flywheels were contra-rotating, allowing the 
machine to be swung around a bit whilst in use. All 
the input sockets were permanently live together, 
which may be a nuisance, and the absence of phono 
sockets is annoying. The record level pots, if turned 
at the commencement of a recording, seemed to 
produce DC 'thumps' clearly on the tape and visible 
on the meters. 

Despite the criticisms, the relatively light weight 
and small size of this. portable made it very con
venient for its intended main purpose. The various 
controls allowed great flexibility in use and 
recordings could be made out of doors at sur
prisingly high quality, although the overall per
formance was clearly originally geared to poorer 
DIN-compatible tapes. The machine cannot be 
really recommended as a mains operated home 
recorder, but it can most certainly be recommended 
as a 'best buy' for use as a portable, particularly 
suitable for caravans, etc. As a complete system 
with very sensitive 4 ohm speakers, it can produce 
quite a reasonable quality in a small space but 
volume was severely limited of course. A machine 
which Uher can be sure will be accepted as their old 
reel-to-reel ones have been for many years. 

. . -
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GENERAL DATA 
Replay Azimuth Deviation From Average:. . ........ +5 7° 
Microphone Input Sensitivity/Clipping ...... ....... .... l 78µV/399mV 
DIN lip Sens/Clipping/Av. Imp: .... -1 7dB/ +2 6dB/1 2.9Kohm 
Line Input Sensitivity/Clipping:.. 6 6mV/ IOV 
MPX Filter l 5kHz Attenuation:. . . . . . . . . . . . . . . . . . ............ -J dB 
Replay Response Ferric Av. L+R 63Hz/10kHz: .... -0.75dB/-0.2 5dB 
Replay Response Chrome Av. L+R !OkHz: ................... +0.4 5dB 
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Replay noise chrome CCJR/ A RM Dolby out.. . -61.SdB 
Replay Amp Clipping ref DL: .... +8.5dB 
Max. Replay level for DL:................. . .............. 775mV 
Wow & Flutter Av./Speed Av. (peak DIN Wtg): ........ 0.17%*/+ 1.2 6% 
Meters Under-read:............... . .... -2. 75dB 8ms 
DIN Input Distortion 2mV/Kohm: ........... .................. 0.1 2% 
·Overall Distortion Ferric Av. L+R, DL/+4dB: ...... . .. 0.6 7%/4.0% 
Overall Distortion Ferrichrome Av. L+R, DU+4dB:. . 0.64%/1.8% 
Overall Distortion Chrome Av. L+R, DU+4dB: 0.71%/ 2.2% 
Overall Response !OkHz Av. L+R Dolby Out 

Ferric/FcCr/Chrome:......... . . .. . . ..... + l.5dB/-l.75dB/+ l.SdB 
Overall noise CCIR/ A RM Dolby out/improvement 

Ferric . -49.2dB/9.6dB 
FeCr. . -5 l.7dB/9. l dB 
Chrome . -5 J.5dB/9.3dB 

Worst er.ase figure. . . . . . . . . . . . . . . . . -61 dB 
DIN input noise noor (ref I mV/kohm)... . ........ -6 8.9dB 
Line input noise noor (ref 1 6 0mV, DL). . -60.SdB* 
Spooling Time (C90): 2. 75 min 
Dynamic Range Ferric/FeCr/Chrome: .......... 63dB/ 64.2 5dB/ 64.75dB 
Tapes Used: .................... Maxell UDXLI, BASF FeCr, TDK SA 
Typical retail price. . ... £3 8 0  

Overall Frequency Responses, Dolby out -24dB. 

Maxell UDXLl 
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CASSETTE 
TAPES 

Hi- Fi Choice assessed cassette ta pes 
as part of iss u e  N o. 22 to  g ive t h e  
reade r  s o m e  i d ea o f  t h e  d ifferences 
between brands  a n d  to e n a b l e  h i m/ h e r  
t o  ch oose t h e  tape best s u ited f o r  a 
cassette d e c k. The  s u m m a ries  of 
Angus McKenzie's com prehensive tests 
on over 60 tapes are pr inted be low for 
q u ick  refe rence but  some add it i o n a l  
exp lanat i o n  seems i n  order. 

Th e tapes are now g ro u ped as fol lows 
with  Group  1 i n c l u d i ng a l l  tapes i n
tended fo r use i n  t h e  ferr ic o r  1 20 us 
equal isat ion posi t ion, Group  2 i nc l udes 
a l l  c h ro m e  or pse u d o- c h ro m e  form u l a
t ions, G ro u p  3 i nc l udes t h e  ever d e
creas i n g  po p u l at i o n  of ferr ich ro m e  
tapes and  G ro u p  4 cove rs t h e  n ewer 
meta l  tapes.  I t  m ay be that you know of 
ch eaper tapes which are not  i nc l u ded 
i n  th is  s u rvey but  o u r  exper ience has 
been that these tapes are an expensive 
waste of t i m e  suffe r ing  from prob lems 
l i ke s h e d d i n g  o f  t h e  mag n et ic coat ing 
o r  j am m i ng. These tapes s h o u l d  n ot be
confused wi th  t h e  better ' own bra n d' 
tapes from com pan i es l i ke Woolworths, 
D ixons or Boots who  buy from we l l
known man ufact u re rs but  h ave t he i r  
o w n  n a m e  o n  t h e  prod uct.

Cassette tape types 
The f i rst tapes used ferr ic  ox i d e  
coat i n g  and  were des ig ned to p lay
back wi th  1 20 us equa l isat i o n, marked 
on most mac h i nes as norma l, ferr ic or
pos i t ion  I equa l isat ion  sett i ng.  Tapes 
made from c h rom i u m  d iox ide we re 
i n t roduced about ten  years ag o in an  
atte m pt to i m p rove t h e  h igh  freq u e ncy 
perfo rman ce; i n ternat iona l  agree m e n t  
was secu red f o r  70 us e q u a l isat ion  
p layback for  t h ese tapes. C h ro m e  
tapes were bot h d i ffi cu lt to  prod uce 
and suffered from poo r m ax i m u m  l evel  
potential  i n  the mid  and low freq uencies. 
I m p roved form u l at i o n s  h ave been  
ma rketed ( D u pont 's  Crolyn 2 a n d  
BAS P s  Super Chrome a n d  Chromo
dioxid Super 2) but t h ese are n ot t h at 
com pat ib le with most Japanese decks. 
Tho u g h  they often h ave q u iete r back
g ro u n d  than  t h e  pse u d o- c h romes  t h e i r  
Max i m u m  Operat i n g  Level  ( M O L) i s  
usua l ly rat h e r  poo r a t  o n e  p o i n t  o r  
another. 

Expe ri m e nts were made w i th  ferr ic 
tapes for use in the c h ro m e  posit i o n  to 
get the  best  of c h ro m e  perfo rmance 
with the ease of ferric tape man ufactu re. 

1 70 

These pse u d o- c h ro m es a re m ore sen
s i t ive i n  the  m i d  freq u e nc ies than  
c h ro m e  tape and have a h igh  frequency 
response roug h ly eq ual  to that ach ieved 
with  t h e  s u pe r- c h ro m es. A l l  modern 
decks a re n ow a l i g n ed for th ese tapes 
d u ri n g  m a n u fact u re but many o lder  
mach i n es can n ot e i ther  su pp ly the  
ext ra b ias req u i red or  t h e i r  tape  h eads 
sat u rate. M eta l  tape com pat i b l e  h eads 
with s uff ic i e n t  h ead room mean that 
most modern  ' m etal '  decks work we l l  
on  pos i t ion  I I  ( c h ro m e) .

The G ro u p  3 tapes are  d u a l  layer
tapes cal l ed  ferr ich rom es, but market 
research suggests t h at t h ey now on ly  
form a rap i d ly s h ri n ki n g  4 per cent  of 
the tape m a rket. Th ese tapes were 
or ig i na l l y  i n tended to be used with a 
bias between ferr ic and  c h ro m e  b ias 
but  deck m a n ufactu rers, rat h e r  than  
offer a n  add i t iona l  b ias pos i t ion, began 
to suggest t h at ferr ic b ias and c h ro m e  
eq ua l isat i o n  wou ld work. I nvar iab ly i t  
d i d n't !  Many  decks now h ave n o  ferri
c h ro m e  or pos i t ion  I l l  sett i ng. 

P u re meta l  or  m eta l  a l l oy tapes were 
f i rst i nt rod uced o nto the U K  market 
d u ri ng  1 97 9  but were o n l y  ava i lab le  i n  
sma l l q u a nt i t ies a n d  a t  h i g h  pr ices, n ot 
to m e nt ion  short lengths  ( C4 6 s  were 
the  longest tapes ava i lab le  for  some 
months) .  There are st i l l  many  m odern 
decks which are cal led metal com pat ib le 
but  t u rn in better  perfo rmance with 
pseu d o- c h ro m e  tape because t h ey are 
i ncapab le  of record i n g  t h e  very h ig h  
levels necessary t o  benefit from metal 
formu lat ion.  An improved h igh  frequency 
response from you r  mac h i n e  with metal 
tape m ay be com pro m ised by worse 
l ow f req u e n cy performan ce. Ang us 
M c Kenz ie  he ld  by the view in  wr it i ng  
the  Hi- Fi Ch oice Cassette Decks and  
Tapes i ssue  t h at if you are contem
p lat i n g  buy i n g  m etal  tapes t h e n  buy 
on ly  o n e  u n l ess you r  m eta l  capab le
deck has ' received a t rustworthy review 
wh ich  e n d o rses its metal  pe rformance' 
- eve n over a year later  I wou ld support 
that view. 

What is b i a s? 
The a u d i o  s igna l  ex ists i n  a record tape 
head as a m o d u l ated cu rren t. For t h is 
cu rre nt to magnet ise the  tape with 
m i n i m u m  d istort ion  i t  is  n ecessary to 
pass a su pe rso n ic  cu rren t  t h ro u g h  the  
head at between 75  a n d  1 50 kH z; t h i s  
is  known as R F  ( rad io  freq u e n cy) b ias, 

or  more s i m p ly as b ias. 
As bias is i nc reased an opt i m u m  

sett i n g  i s  reached for low d istort ion,  f i rst 
at h i g h  f req u e nc ies then ,  as b i as i s  
f u rther  i ncreased, a t  l ower frequenc ies. 
I f  t h e  tape is o pt i m ised for q u ite l ow 
freq u e nc ies (333 H z  standard f req u e n
cy) t h e n  t h e  h i g h  freq u e n c ies (typica l l y  
measu red at  1 O kH z) becom e  deg raded. 
I m m e d iate ly you can see t h at sett i ng 
bias is a com p ro m ise betwee n  accept
ab le  low a n d  m id freq u e ncy perform
ance and  low d i stort ions  a n d  a good 
response at h i g h  freq uenc ies. 

Where d oes eq u a l i sat i o n  c o m e  i n? 
Equa l isat ion  refe rs to t h e  c u tt i n g  or  
boost i ng of certa i n  freq u e n c i es by  the  
amp l i f ier  c i rcu its i n  the  cassette deck 
bot h d u ri n g  record a n d  rep lay. Th is  is  
done to obta in  a f lat frequency response 
from the tape in use. Fo r reasons of 
tec h n ical conven ience the  equal isat ion 
cu rve is  refe rred to by a t ime constant  
( ferr ic  EQ - 7 0  us) .  

Variab le  b ias a n d  EQ can be  used 
fu rt h e r  to o pt i m ise t h e  tape' s  response 
t h o u g h  most decks are f i t ted wi th  
switchab le  f ixed va l u e  b ias a n d  EQ. 

N otes on u s i n g  t h e  c o m parison 
ta b l e  
Gro u ps 1 A a n d  1 B are based o n  t h e  
sam e  cr i te r ia; t he  ord e r  o f  words used 
to d escr ibe deg rees of q u a l i ty be ing :  
superb, exce l lent, extremely/very good, 
good,  fa i r ly/q u i te g ood, average, fa i r, 
fa i r ly  poo r, poor, very poor a n d  bad. 
Modern cassette decks are usua l ly  
b iased between ave rag e  a n d  fa i r ly  
h igh  so tapes havi ng a low b ias req u i re
ment  wi l l  sou n d  m uff led o n  m o d e rn 
decks t h o u g h  they m ay work we l l  o n  
o l d e r  o r  E u ropean mode ls.

In G ro u p  2 the b ias req u i rement  for 
Maxe l l  UDXLl l  is taken as ave rage. 
G ro u p  3 tapes are not i nc l u ded  as for  
var ious reason s  they can n ot be re
co m m e n ded .  G ro u p  4 tapes were 
judged agai nst a h ig h  q u a l ity meta l  
tape bu t  dynamic  range a n d  n oise can 
be com pared wi th  G roups 1 a n d  2.  

A l l  t h e  mechan ica l  propert i es can be 
d i rect ly c o m pa red. Dropouts  are 
m o m entary d rops in  l evel  off the tape 
which may be due to u n even coat i ng ,  
bad  h ead/tape contact or  bad  cassette 
mechan ics. 



CASSETTE TAPES COMPARISON CHART 
HF Sens 

Bias MF HF Sens Reference DL 333Hz JOkHz 
GROUP I A  TAPES Requirement Sens Opt Bias Bias Distortion MOL MOL 

�fa F errocolour 
<'.!_mpex + 3 7 1_ 
<'.!_mpex 20/20 + 
l!_ASF LH 
�SF Ferro-Super LH 
Q_enon DXI 
Q_enon D X3 __ 
Dixons Prinzsound 
�Ml Sta�dard 
�MI Super 
l'jji FL ( new) 
1\-!axell UL 
1\-!axell UD 
f'Jemorex Normal Bias 
Q_sawa LH 
�ilips Ferro 
�ilips Super Ferro 
11mdy Concertape 
Tundy Realistic 
T_andy Supertape Gold 
'[_DK D 
G_ROUP I B TAPES 
4gfa Superferro 
�mpex Grand Master I 
BASF Ferro Super LHl 
Q.ixons Prinz Professional 
�MI H � F i  
�MI XT 
l'llj i FXl ( new) 
1\-!axell UDXLI 
1\-!axell XLI- S 
Memorex MRX _) 
�ilips Sup_er_FerrO I 
�otch_Master _I_ 
S_pn_y_ AHF 
"[PK QQ_ 
"[PK_AJ) _ _ _ 
G_ROUP 2 1-:APES 

average 
lowish 
lowish 
lowish 
lowish 
average
avcrage
low 
lowish 
lowish 
average+ 
average 
f. high 
lowish 
average 
lowish 
lowish 
v. low 
low 
average+ 
average 

lowish 
average 
f. h;gh 
f. high 
average 
f. high 
f. high 
f. hig_h 
high 
average + 
avera,ge 

_ _f. high 
f. high 
� higli _ 
v. high 

�fa_SUQ�Ch�om fil'�T�g�-
�f!lQ_CX_ Q@._n_d_Master U average+ 
l!_ASF_Ch_!Q_mdioxid Super _ high 
Denon DX 7 average 
�I.$_}1Qi��!_�f!1e II avCrMe-
.Qiji _f}Q_(_new) ft.Ver'!&e _ 1\-!ax_ell @XLII__ avera� 
Maxell XLIIS high 
M�morex- Hig_� Bias -- high 
OSawa CR -

-
average _ �}lip§_�C�i:s:irn._e ave@E.e -

�Q!_ch �_aster !I -�er'!� 
�_ny <::_Q_ Alpha_ av�'!Se 
TDK SA .. aver'!Se WK. .SA.l\ -- - ----- high -

BASF Chromdioxid II C-90 _ av�;i� 
�sfchro:iil<lioxi<L.su�2=- _f. _ hig!!+ 
GROUP 4 (_METAIJ TAPES _ 
BASF' Metal C60- - -

-- - lowish 
Deno;; DX-MC60 av�ra� �J i �ii_L�-90 __ --=:---=-_av���ge_+ 
Maxell MX C90 a�er;ig<: 
os-a-wa Mx C60 ' av�r'!ge 
�il!J'>s- �1i:e

-
tal-C60- avera� _ 

Scotch Metafine C60 lowish §�y}Aeta1 
-

�v��ag� -

TDK Metal MA C90 average + 
TDKM�al-MA=R C90 average 
l!_gfu-Metal C60- - - -- _ _.�-;,rag� 
*see review 

low 
average 
high 
fair 
average 
f. high 
high 
average 
f. high 
average 
average 
fair 
f. high 
average+ 
high 
average 
average 
f. high 
f. high 
f. high 
average 

f. high 
high 
f. high 
average 
f. high 
f. high 
average 
f. high 
f. high 
f. high 
f. high 
high 
f. high 
f. high 
f. high_ 

average+ 
av�_rage 
fair 
average 
average 
average 
average 

_average 
fair+ 
�erage 
fair 
av�rage 
ave rag� 

_average 
__ ?Ve rage 

fair 
averag�-

ave rag� 
;iv�rage 
average 

___ av�agt:_ 
a�erag_e
sligh!ly low 

- - �erage 
average
±iY._erage 
average 
average 

average 
f. good 
average 
fair 
average 
average 
good 
fair 
fair 
fair 
average 
average 
good 
average 
good 
average 
average 
poor 

average 
f. good 
good 

f. good 
average 
good 
good 
average 
good+ 
good 
good+ 
good 
good 
ave�;,i.ge __ 
good 
good_+ 
good 
good 

average 
fair 
fair 
poor 
poor 
average 
fair 
poor 
fair 
fair 
average 
average 
high 
fair 
average 
f. poor 
f. poor 
bad 
bad 
good 
average 

fair 
average 
v. good 
good 
average 
v. good 
good 
v. good 
v. good 
f. good 

_average 
good 

__ _ goo<l_ __ 
v. good 

_v. gQQQ _ 

poor 
good_ 
good 
f. poor 
average 
f. good 
f. good 
fair 
f. good 
average 
average 
f. poor 
good 
good 
f. good 
average 

_ f. good 
bad 
poor 
good 
average 

v. good 
v. good 
good 
average 
good 
v. good 
v. good 
v. good 
extr. good 
v. good 
good 
v. gq_od 

_ __ good+ 
v. _g_�� 

_g__oocl 

poor 
good 
good 
fair 
f. good 
good 
good 
fair 
f. good 
fair 
average 
fair 
good 
good 
good 
average 
f. good 
bad* 
fair* 
v. good 
average 

v. good 
v. good 
good 
average 
good 
good+ 
good 
v. good 
excellent 
v. good 
gogd 

_ _v. good 
'!'.!_good 
v. _&Q_QQ_ 
v,_ g__ood 

fair 
fair 
average 
fair 
fair 
f. good 
averag!! 
fair 
fair 
fair 
average 
average
good 
f. good 
average 
fair 
average 
v. poor 
poor 
good_ 
average 

good 
average 
excellent 
good 
average 
v. good 
good 
v. good 
excellent 

_good 
gg_oc1_ 

___ g()od -

_ _ v._good 
v�g()c:><l±_ 
V.:_� -

fair f. QQ_Or v. gqod v. _&QQCI_ (filr ___ _ 
f. lligh_ __ _liigh _ goO<l_ g()od m()Q__ __ 
high high goocl_ go.<><!__ -�cellent __ 
averagt; _ _ _  averag� f. po9r _fai_r f.fil!._ 
averag_e _i!_V_erftg�-- gQ_aj_ excellent jhlr __ _ 
a_ y�_r;!g�+ __ _ _ aver;ige+ good+ v. goaj--=- _ _gQQQ._ 
average+ averag�_± _ __ _ v. _go_QQ__ _ ��_ gQ_aj good __ 

h_igh _ v. higll good+ _V_._g()oQ_ __ excellelll_ 
ave!:lg� v. _high_ _ __ _ _ <!_'!'._erage f. &Q9d_ --- �_&Q__od __ 
average _ ___ avtllii_g_e __ f. 29or -�L fair 
ave_!],gc_ _ _ �erag�_ aver�e ·-- �good- ___l____gQQ_d _ _
a�erag�t_ ___ aver'!gtl_�m.QQ_ _ _gQ_od+ ___ good_ � 

ave�g_� ·- ave rag� __ _ v�QQ_=--- __ v. ___&Q_QQ__ __ _ ___&Q_QQ__ _ _ _ 

av�±___ av�_@+ _v. goaj_ _ � g9QQ___ � --
hjgh_ v. hig� __ __ v_.:_g_Qod _ _____!!_�� excellent 
high _ __ _ _hjgl!_ __ g9ocl± _ _ v, _&Q.__od=- ___ _g __o_<><I_____ 
high_ _ _ _ v�higli_ __ _ _  _1',_gc>od ___ _ ___Q�l"l_t _ __ gg_od� 
av�ge fair v. _&QQ<! _ _ �er��

-
�!:lg�--

aver�ge averag� v--'---w.Qd ______&QQQ_ _ __________g_QQQ_ ___ _ 

a��a_M__ _ave��-t _\:'�---- l_ gQQ__d _ __ __  _gQ_QQt__ _ _
�e·r�ge __ ay_er{lge exc�.U�nt __ v. _g_Qod _ __ ___&QQQ_ __ 
_ave_@gL __ a_y�g� _ -�gQ_Qd ___ __ av�g!! avQ_agL_ 
average _averagd'-__ goQQ_ _ ________fuir ___ fair ___ _ 

�vera� faj_L _ __ � _&Qod _ _( gQ9_4 __ .�fa�i�r 
__ _ 

__ a�er�ge av�_g�+ v. _goQQ _ _ ___i_ &QQ_c L _ __ average_ 
average f. lligl:i _ v. good good± _  __g()()cl±_ __ 
_f!Yerage+ average _ v._good goQ<l+ _ _ _&QQ_c! _
_av_erage averagt; v_.:_&ood _ _ ___L _gQOd _ _ g Q _od ___ _ 

Drop Out 
fXifonnance 

_fujr _ 
a�era� --
'!!_erag_e ___ _ 
f�r 
<!_Yeragt;_ _ 
gg_od 
gg_od 
@jr 
QQ<>r 
average 
gQod 
gg_od 
v� good 
<!!_erage 
gg_od 
gg_od 
<!_Ye rage_ 
�d 
�d 
b_;id 
v�good 

f�r 
<!_Ye rage 
g_Qod 
'!Ye rage 
a�erage 
g()od 
gg_od 
v..:._ good 
�_good 
g()od 
gg_od 
'!_Yera_ge 
gg_od - --
v,_good 
gg __od 

Wow and 
f'lytter 

Background Dynamic 
Noisfl_ __ Ba11g� 

averag� _ average 
(ai_!_ _ ___ aver�� 
�v�ge _ av�t!ge 

_POQ!:__ 
_ a��r_ag� 

good_ 
good_ 
average 
fair_ . 
mrage 
good 
good 
good 
average 
good 
gooci 
good 
average 
aver<_!ge 
fair 
good 

_____11vei:_age 
_ ��ragL 

f<!i! 
average 
good 
r. good 
aveqtge 
average 
fair 
ave rag� 
average 
average 
aver'!ge 
average 
poor 
v. poor 
f<iir 
averag�-

J>QQr -
ij()()d 
f. good _ 
f._poor 
J!Yerage 
f. good 
�_verage 
fair 
f. good 
fair 
average 
fair 
good 
good 
average+ 
average 
f. good 
bad 
y. poor 
v. g9od 
average 

Print 
_ Through 

�!_!r._gocxi 
-�ve_rnge 

fair 
extr. good 
average 
�verage 
fair 
average 
good 
excellent 
excellent 
v. good 
good 

fair 
V. good 
average 

v. gQod 

average average v. good average 
good fair f. good fair 
average fair good+ poor 
average good f. good extr. good 
good good good excellent 
good average+ v. good v. good 
goocl good v. good v. g()od 
v. good aver'!ge v. good good 
v. gg_od avera� excellent fair 
good - average.+ �� g9od rai; 
av�.@M. __ aver��-- _____&QQd ____ 

��---
_ good fair __ - �gQ_od ___ _fair __ 

good ____ ___ average+ ___ v._.&Q____aj__ gQ__aj _ _ _ 
::!._. good_ _ averag� ___ �ood+ ___ g_ood __ 
aver_M� _ ___y. gg..QSi _ -- �ggod __ f. _QQQ!" __ _ 

-- ------

Housing 

screw 
screw 
screw 
screw 
screw 
screw 
screw 
screw 
sere� 
screw 
screw 
screw 
sere� 
screw 
screw 
screw 
screw 
welded 
welded 
scr�w 
screw 

screw 
screw 
screw 
screw 

Leaders 

yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 

_yes 
yes 
yes 
yes 
ye�_ 
yes 
yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 

Head 
Cleaners 

no 
no 
no 
no 
no 
no 
no 
yes 
no 
no 
no 
yes 
yes 
no 
no 
no 
no 
no 
no 
no 
no 

no 
no 
no 
no 

rrt::n:n 1 u 1 1uri., 
Mech. 
Qua/it:; 

ave@g� 
f. good 
aver3:g� 
f. good 
good 
fair 
fair 
poor 
poor 
poor 
good 
good 
good 
fair 
goQ!I 
aver<1:g_e 
good 
bad 
fair 
v. poor 
v. good 

poor 
good 
good 
gooc1__ 

screw _ yes Q_O _ average 
screw yes no g_ood 
screw ____ ___yes� _ n�-- _gQQd =- _ 
s�w_ _ ___y�

-�-ye_L ____ v_. &Q_QQ 
screw 

_ 

__ye___§___ nQ_ _ _ __Y.!...._&Qod _
_ 

welded __ _y_e� 

_ 
� _ _______&Q_aj___ _ 

ill� __ ________yes _ �Q___ �':'._�g� ---
_screw _ _yes _ ___ n_o ---- � -

screw__ _ _____y_es __ no &.Qod _
_ 

_ 
�ew _ _y_es l!Q_ _

__ -2'_._gQQQ____ 
SC� _ __ _'E_S __ __!!Q__ 

_
_

_ 

v_. g_ood 

f&r average _ suQ!!_b _ _ _ gQ__o!f*__ _y. _p_QO_L__ screw ___ ___ y�s _.!!Q __ _gQ_od ___ _ 
��@&� ___ __gQ___od __

_

___ ___y._gQQQ_ _ __ _yJ9.QQ___ __ �od__ screw __ _ _ _ _ lli.___ 

no good 
gQod _ _ _fair superb ____ __&QQQ±_ ___ � _QQO__!__ __ _ �cre� ___ __yi:_s ___ _!l() ___ _ggod __ _ 
g Q_od _ _ gQ___aj_ _ �_gQ_aj___�� �--- __

_ __ screw 
_____ �s ___ _!!O ____ _ (&r _ _ _ 

fui! _ _____ 

a� __ v_. &Q29 ___ �9od+ _ _ ___L__µQgr_ _ _  screw _ _ _ _  __y� no 
a��- -

gQod+ __ goQQ±____ good+ v. good &QQQ___ _ -2f.r�� __

__
_ 'f"_s ___ __!!9� 

good 
� __ v_. good good+ extr. good _ _ gQ_QQ__ screw yes yes _ -� ..&QQ9 ___ _ 
Y:_gQQ9__ _...:i..:___ gQ_od ____ &Q.QQ±__ extr. good gQod screw yes yes v . .&Q_od 

_
_ _ 

aver<!.&_e good v. _good good+ bad* welded �- no rood 
gQQQ_ good v,. good average screw yes no fair 
.&Q__od good extr. good v. good average screw yes no g9od -
fair ·-

-
-�rage �.!g__ v. good- fair screw es no l:_&QQQ__ 

aver�___gQQQ_ good+ v. good v. good screw y_es no v. good 
!'.:_good v. good good extr. good fair screw yes no v. gQQQ____ 
.Y:__&ood v. &QQ9 good+ excellent fair screw Y!_S no v. good 
gg__od_+ _____ good+ __ superbf extr. good f. .PQQ!__ screw yes no v. gQ_od __ _ Y.:_.&Q_od v. good �erb++ ___Qtr. good* poor screw -� no v. good 

fair average good+ excellent v. good screw �s no av� 
averag_e -- �-e _ _____gg__Q:Q__ excellent+ v. &QQ:Q__ screw es no �_29 __ 
average average good excellent+ v. good screw yes no �g=ood=+�--
average . average f. good superb v. good screw � es v. good 
average __ average ____good excellent �od screw yes no &QQQ__ __ 
fair average good+ v. good v. &Q_od screw yes no � 
poor average v. good excellent+ v. good screw ____ _  - -� no 

a�. 
ave�M__- ��____gQ_od ______ �xcellen�._&QQQ__ screw _ yes no good 
ave� average ___ (_. good �----�!,!P�rL__ _

_

_ �.&QQQ__ �w �--- _ _y� ____ _ll()_ __ ----Y:_good __ 
'-!.Y.��g_e ___ av�� ___ _g9_29 ___ _ _ ��Q__ ___ __y.:_&QQQ__ __ screwJ_ metalJr�w � __ yes no v . ....&QQ9. _ _ _ f� _ ___ _fuj!_ _____ _i _g_QQQ____�cellen1±___v_'._ __ gg_QQ _____ sg:_t;:w ___ _ _  __yes no =go�od�---



- - YPER F R E E  D E L I V E R Y  H Y P E R F I  TWO Y E A R  G UA R AN T E E 

WHY BUY FROM HYPER FI ?I 
D i scou n t  With our enourmous purchasi ng power we specia l ise i n  offering 

the best value i n  H i - F i  ava i lable today. & 
- - Serv ice W e  offer fast and friend ly service that's second t o  none : -

1 .  2 yea rs guara ntee ( Part & Labour)  with o u r  own eng i n eersw > 
0 
s: .... 

W E  W I L L  M ATC H ANY ADV E R T I S E D  P R I C E  
AN D ST I L L O F F E R  O U R  U N I QU E  2 Y E A R  
G UARANT E E .  P L EASE R I NG F O R  D ETA I LS 

at hand o n  the prem ises. 
' 

2. Free securicor del ivery ( f u l ly insured )  o n  a ny eq u ipment . 
3 .  1 4  Days Home T r ia l .  If the H i - F i  you buy from Hyperf i 

H YP E R - F I  H OT L I N E S :  0 1 -59 1 696 1 /6962 does not su it return wit h i n  1 4  days in its or ig i na l  cond it ion 
a nd we w i l l  happi ly exchange it for a lternative goods. 
STO C K I STS O F : - A . R . ,  Bose, Celest io n ,  G rado , H itach i ,  
K . L . H .  M i cro-Se i k i ,  Mordau nt Short, O pto n i ca ,  P H ON E TH E  
O rtofo n ,  Pa naso n ic, Qua d ,  R A M ,  Sharp, So ny, ���;��;g� .,;961 1 

LL 
a: w Q. > :c 
> a: w 
> 
.J w 0 
w w a: LL 

AKAI ATS08

A M - F M  D ig it a l  T u ner 
A uto S ca n n ing. 20 presets. 0.9 
M v  sensitivity. W hat H i · f i  

G u ide Pr ice (Jan.8 1 )  £360. 

w w .... 
z �r;�:r F i  £169.95 <( 
� AKAI GXM50 ::> (!) 
a: 
<( w > 
0 
s: .... 

G XM50 3-Head Cassette Deck. S u per 
GX heads. Metal tape. Program 
search. W & F 0 . 1 4% frequency 
25.-2 1 K H z. W hat H i - F i  G u ide Price 
(Jan.8 1 )  £230. 

Hyp" F ;  P•ice £349.95 

® PIONEER" 
SA708. Stereo I n tegrated A m p l ifier.  

S�e•t<> l n <llll••t..i Amphl••'- 65 w n u  p e r  oh•nnel A .M.S 
18 o h m  20-20K) 0.02% T _ H _ O _  0.C.  M•gn1-w1de design F roQu•n 

cy r••POnu 1 0-50.000H,_ T w o - w a y  d u b b i n g ,  FLT mete" F o u '  
"' a v  sp��e•• 

What H i - F i  Gu ide Pr ice J a n . ' 8 1  £ 1 92 .

ia nnoy , Thorens, Trio, Wharfda le, Yamaha . 594 9901 
Ma i l  Order (Bark i ng)591 -6962 - I : i'i J 3 : I a I =t<3 ! In ''A :r Ill �/�����h�;�l�}6 

TOSHIBA I SA202 L D I TTO N �����0;2�73���33
C F R O N T  LOAD 1 2 1  p 445 g�.;�� CASsme 3 0  Watt R MS RECE IVER CELESTIQN M�ol o o m p o o o b l o  "'''" '"'''"."' hud . 3 Waveba nd T . A . D .  0.045

[(; 
3 position b iu/eq, switches. L . E . D .  b1r/p11k ,. � • 
meters. Auto repen arid ou1pu1 level contro l .  Twin Speaker O utputs 2-Way • W h a t  H 1 · F 1  G u ide P · • L e  ! March SI £1 53.oo. What H i - F i  Gu ide Price I nf in ite 

May 1 98 1  £1 49 .95 Baff le . 
5-40 Watts 
Teak effect 
with • • 
b lack Hyper Fi Price . 5 �r;�:r F i £99.95 f ronts £69.95 

Thchnics SA-101L 
FMIMWILW S T E R E O  R E C E I V E R  
1 8  w .  per ch1nnel R .M.S.  a t  8ohms from 40Hr 

20KHz, THD only 0.04%. Two·sta.g.e D1rlington 

connection I C  output rtage. Phono S/N r1tio 70dB 

Ou1l-gate MOS FET F M  front end. Two flat-group-delay 

ceramic filters in IF stage. High linearity quadrlltin deteo 

tor. P l l  IC in FM MPX.  Fin·LEO signal strength indieator. 

F M  muting/mode selector. Main ;Jnd remote speaker 

switche1. T1pe monitor switch. . A� ���<;' +c. � . HYPER FI PRICE £79.95 

ROTEL RP1 000 

D i rect d r ive turntable. D.C.Motor.  Auto 
Stobe with speed control :. 4% glass fibre head· 
shel l .  W+F .0.03% WHAT H l ·F I  G U I D E  P R I C E  APR I L  8 1  ( 1 1 0 . £ 59 95 H Y P E R -F I  e P R I C E  Also suppl ied with ROT E L 
R M c 7 .  m o v i ng coi l  urtridge £69.95 (worth £35) 

RO TEL R M C  7 
M o v i n g  c o i l  cartri d g e .  

( Sa m e  as A T  JO E i  Frliqu .  
resp o n se 1 5 ·2 5 , 0 0 0 H z .  
C h a n n e l  se pa ra t i o n _  
2 5 D . B .  t ra c k
i n g f o rc e . 
1 .4-2 g ra m s .  
Nude e l l i p . 
d ia m o n d . 

W ha t H i -F i  H Y P E R -F I  P R I C E 

G u l de Pr. £14 95 3 0-4 -8 1  £3 5 .  • 
LL 
a: w Q. 

AKAi ® PIONEER
G XF80B L SX980 ��©lm ortofon l!I•• � AKAi �t�r�i00g�Ck� H�a�� liillllll Heads. 4 T ra c k  2 C h a n n e l

> :c 
> a: w > 
.J w 0 

G X FSOB L. 3 head 2 motor cassette 
deck . S u per GX heads so lenoid logic 
co ntrols. W & F  0 .09% frequ ency 
25-21 K h z .  S/N ratio 620.B. Prof. 
b lack f i n ish.  What H i - F i  G u td e  Pr ice 
(Jan.8 1 1  £300 . 

AUR EX P.C.X6A .D .  W Stereo Cassette Deck 

W with A .D . R . E .S . 1 00d8 D y n a m i c  range 

a: and 30d8 i m p rovement in  SIN ratio.  

Soft touch logic controls.  LL 
w w 
.... 
z <( 

D . C .  Servo Motor 0 .05% wow & flutter.  
Sendust h eads. 

W h a t  H i · F i  Gu ide Price, J a n . ' 8 1  £332 .00 

a: 
<( ::> � CELESTION

D I TTON CS7 <( Export version of D i tton 44. 1 00 

W watts h a n d l ing 1 2" base u nit 5" m id ·

> ��:;,H�.'� 1 m id -range . W a l n u t  F i n i s h .  

Q ������r i ce 
:=: D i t ton  44 

t- Di�;�n CS7 
� >''<P�us1\/< � 1 1  � -..._,I I -- I 

I I 
·£169.95

D C  Power A m p l if ier power 
output 80 watts R .M .S .  at 8 O h ms. 20Hz-20 K h z .  
0 .05% T H D  a nd I M D .  

- -- -- -

-... 
DUA L 
CS 505 

Ortofon V M S 20 E  S�ereo _syste m . S.O .S. M! c 
M k . 2 M a kers C . T . N . ;1•;�k M i x�i n g  2 ��e?)ed �'" 

G r a d o  F C E  + 1 F i tted i n p rofes- 1 •·•·• f .•. � C om p l e t e  w o t h A D C .. A . D . C .  s l o n a l  · · L M G l  M a g n e s i u m  H e a d · L. M . G . I .  fi n i s h .  � -0 s h e l l  Magn es i u m  I n  st ock ) �- 1ty . Headsh e l l .  NOW. ' - � . • ' 
H y p e r  F 1 P r i ce · · · � , 

£14.95 ���� H��.:� F o  £24.95 . E xc l u s ive :...' ' <__:! "" ' ' _:  

MARANTZ C D 320

Prof.
port.

POST F R E E  H y p e r  F i P r i c e  £199.95 
ROTEL RX7707 

- -
< ' 

AKAi 

Stereo Receiver. 35 watts R M S .  Twi n 
cassette speaker output, F ive presets. 

H ig h l y  A cclai med Belt Dr ive D olby ma i ns/batt. 6�c!���P; ice
se

£
n
1
s;���1J

.
" Previou s 

T u r ntab le  ( f itted with dual Permal loy head .Servo con . .------

38 watts R MS.  8ohms both chans. 
dr iven 20-20 K H z .  2 speaker o u t ·  
puts. L . E . D .  Power I n d i cators. 
Twin tape i n put F .M. 1n ut in g .  high q ua l ity Magnet ic Cart - D u a l  f lywheel . �-f\'1 -.::: 

r idge D N 2371 H y per· F i  \.\ �  \.)S\ '" HYPER-F I  £99 95Scoo p Pr ice £59.9=5...,,...--�����l��
E
E:_
R

_
-F_'.'.1£::_:7�9:_.:'.'._9�5�:�=-c-

\.. 
_ _:£=7::.......:9:..:•:9:...:54:E=X=C=L=US=l=V=E---·-

CELESTION CS 5 = Technics SU.VG 

70 watt Amplif ier . 0.007% T . H . 0 .  C l a ss  A .  
M.C.  cartridge i n p u t .  2·way tape. Twin speaker 
output. Our previous pr ice £ 1 79.95 . 

= Technics SU-Z11 
STEREO INTEGRATED 
AMPLIF IER 2 5  w

0
atts R MS 

0.08Yo T . H . D .  
L . E . D .  P ea k  power indicato r .  T h i n 
tape i n put,  twin speaker output. 
Attract iv 
s l i m l ine 
design.  

430mm 
w idt h .  

H YP E R - F I  E X C LUS I V E  £79.95 
Match ing s l i m l ine £59 95 
T u ner ST·f1 1  L . . •_ 

TWO Y E A R  G UA R A N T E E  F R E E  D E L I V E R Y  H YPE R  F I  TWO Y E A R  G UA R A N T E E F R E E  D.E L IVE R Y  
1 72 



F R E E  D E L I V E R Y  H YPE R F I  TWO Y E A R G UA R ANTE E  F R E E  D E L I V E R Y  HYPE R F I  TWO Y EA R  G U A R ANTEE 
�------------------------������------������....::::. � 
W&IUllJfotW T U N E RS ROT E L  SAN SV I  KD2070 £79 .95 T 1 85 Do"et £249 .95 P I ON E E R  TECHN I CS '1) 

R X 1 00 1 40 1 £ 1 34 . 95 D95M £84.95 KD 3 100 £92 .95 T225 Mayfa ; , £249.95 X 330{No . L/S) £31 9 .95 Mini System (3pc.) m 
AKA i  SAN SU I  D350M £179 .95 T ECHN ICS Che, ,01 1 1  £399 .95 X 550{No . L/Sl £399.95 SUC04/STC04L/ m 

AKA i 
AMUl 1 1 20) £S9.9S 
AMU2212S) £79.95 
AMU33(43i £1 09.9S
AMUSS{SS) £1 39.9S
AMU06(72) £1 49 .95

AU R E X  
SBAS01301 £ 144 .9SSB 66 ( C lean 
Drive) £1 69 .95

H ITACH I  
HA  2700 £64 .9S
HA 3700 £79.9S
HA 4700 £99.9S

J . V . C .  
AS31221 £59.9S 
AX 1 1 30 1  £74.9S A X2 140SEA I £1 06.9S 
AX3 15S I £1 29.9S
AX4 160SEA I  £1 S9.9S
AX51 701 £209.9S
AX91 1051 £499.95
A 1 0Xl2SI £59.9S
AX7 (90 )  £299.95

MARANTZ 
PM31 0 £64.95
PM3SO £89.95
PM41 0 £79.9S
PM4SO £99.9S
PM550( 6S) £1 39.95
PM7S0(80) £1 89.9S

P ION E E R  
S A  708 £99.9S
A7 £269.9S
AS £329.95
A9 £449.9S
SA420(20) £S9.9S
SA520(30) £94.9S
SA620(45) £1 1 9.95
SA720(65) £1 39.9S
A5(35) £1 39.9S
A6(60) £1 99.95

ROT E L  
R A  300 1 25 1 £S4.95
RA  3501401 £78 .9S
RA  500 1 37 1 £68 .95 
RA  5SOISOI £87 .95 
RA 1000 14S I  £ 1 1 9 .95 
RA 1 0 1 0 1 7 01 £ 1 37 .95 
RB 10001701 £97 .9S AC l OOO I PRE I  £97 9S
RB 1 0 1 0 1 1 00 1 £ 1 66 9S AC l OOOI PR E I £ 1 1 7 . 95 

OPTON I C A  
SM  4 1 00 135 1  £99.95 
SM 5 1 00 14S I £ 1 1 4 .95 
SM7 100(6S) £1 69.95 
SO 9 1 00 1 PRE I  £ 1 69 .95 
SX 9 1 00 180 1 £339 .95

SANSU I  
A512S ) £7 4.9S
A7 1 4S) £99.95
A9{ 6SI £1 29.9S
AUDSl6S) £ 1 74.95 
AUD7(80) £209 .9S 

SON Y  
T AAX212S) £89 .9S 
TAAX3f35) £1 1 4.9S
TAAX4(451 £1 34.9S
TAAXSISS) £1 69.9S
TAAX7(7S) £21 9.9S
TAF 351 401 £89.9S
TAF 40( 45) £99.9S
TAF 4SISO) £1 09.9S

TECHN I C S 
SUZ 1 1 (2SI £79.9S
SUZ221 36) £94.9S
SU V6(70) £1 49.9S
SU V8K ( 1 1 01 £1 99.9S
SU801 1 (27) £79.9S
SU8022(37) £9S.9S
SU8044(401 £1 39.9S
SU8077K  1621 £1 99.9S
SUV3(40) £1 1 9.95
SUVS/SUVSK 
( 60) [1 39.9S

SUV7K (801 £1 99.9S
SUV9K l 1 20) £299 .9S

T R I O  
K A  3001 30 1  
K A  400 1 401  
K A  4051 451 
K A 60 1 30 1  KA80140 1 

£S4.9S
£94.9S

£1 39.9S
£87 .9S

£1 1 9 .9S

ATK 1 1 L £59.95 R5L { 25 ) £89.95 D550M £21 4.95 SLB2/S LB202 £68.95 Be<ke ley I I  £499 .95 X 770(No .L/S ) £5 1 9.95 RSM07 £399.95 
ATK33L £1 09.95 R7 ( 45 1 £1 29 .95 D 1 00M £99.95 SL  B3 £84.95 A 'den I I £5 79 .9 5  X 990 (No . L/S) £609.95 SANYO C 
�i���

L 
�1 �� �� �ia90W�ci1 :�;:·:� R T  1 0 ES HA R P  £59.95 � tg�i� tg�g� �::�� ��:=:��ham � ���� .�; �=�1g : : :: g��:�� ji:l:U:mik1i.j �

AU R EX 4900Z {55) £229.95 R T  1 1 5 1  £99.95 SL02/SL0202 £1 1 9.95 TANGENi XR3 1 0  .. .. £379.95 -·-·--··· ---

ST T50 £ 1 09 .95 5900Z l 75 1 £259 .95 SON Y SL0303 £1 34.95 Excelsio' £89 .95 ROTE L OLM 3/·D . C .  £9.95 < 
ST 1 0 L  £ 1 1 4 .95 TECHN ICS TCFX2 £79.95 SL 1 800 £ 1 74.95 SPLl £79.95 Al OOO 

S 
£399.95 O LM 34 £10 .45 

m 
ST 55 £ 1 69 .95 SA400 ( 52 1  £ 1 39 95 TCFX3 £99.95 �t � 600 £1 99.95 TM3 £1 29 .95 4000 (No

A
L�S�ui324.95 OLM 36 £1 6.95 :::0 

FT 44�0I T AC�� 09 96 ir�it\�g\ ;��Hi m��g m�:!i �t�L l mui �.L:.2
�AR FD!�:� ·:: �ggg:�� ti�i gj� �; �t� g; :; < 

FT 3400 £69 .95 SA 303 L (40) £1 29.95 TEAC �t��o'o �: ��:�� Lase< 60 £79 95 �ggg����/�ls���� �� Z LM £55 .95 :c 
TX 1 L 

J V C 
£79.95 ;! ���t g��:�� g ! � g  £��: :; SL 1 20 I I  £1 49.95 t ::: ��  £;�� :; 9000A { No L/S)[739 9 5  :.::i�I O  TECH�C9� �

TX 2L £1 33.95 SONY  �xl ��gYNC [;��
:; A14#J34;fW L ... , 200 £1 49.95 V20 SAN YO AT 1 2  XE £1 7 .95 m 

TX 3 £98.95 STR VX2L £1 1 9.95 TE CHN ICS 
L ase' 400 £1 89.95 H20 g:: �; �i j�OE �IC g�:�� :::0 

TX 6L  £1 59.95 STR  VX3L £1 49.95 RSM 5 1  £1 59.95 ACOUSTIC RESEARCH E 20 £1 39.95 V30 £449 .95 AT 32 M/ 
TX 

1 �LA R A N T�
67 95 

�i= �5XL4 L  
g��:�� =�� �6� �:::� �=��� £��

: .�� ��g g�::�� ��� g6
� 95 C400/Z��� ���:: ·:: "T1 

�i �1 g ci�:.�� TOSH I BA RSM 225 £ 1 09.95 �=3�� £���·�� ��g �!!::�� SHAR P 
4 

·
95 GO LDR I NG -i 

ST 450 £99.95 SA 750 (501 £1 1 9.95 RSM 230 £1 39.95 AR48S £229·95 ......... ,, .... _ SG 1 E /SYS10
H
NXY£209 95 G900 I GC/ADC :2 

OPTON I CA T R I O  RSM 250/ AR92
s 

£289 ·95 ---��---��- H/SHE LL  £48.95 Q 
ST 3636 £79.95 K R 7 1 0 L £1 09.95 RSM 250K £1 59.95 AKA i  

. AKA i FULL  RANGE P.0 .A. F T E + l n.%�0
0£ l 2 .95 

ST 5 1 00 £99.95 K R 7 20 £ 1 69 .95 RSM 260 £1 79 .95 SWT 30 £99 .95 GX  625 £359.95 ZR 1 ISSE34 £389.95 F CE + 1 /ADC £1 4.95 < 
ST 7 1 00 £1 79.95 K R

30L £l 94 95 =�� ��OK gi�:�� SWT 50 £159 95 �� :ggg g:L g�� �� g;�m: ����.�� F3E/ADC £20 .9 5  !!! 
ST 9 1 00 c379.95 RSM 280K £339.95 SWT 10 [ l B9 .95 P I ON E E R  S80/SSE50 1 1 £839.95 F2/ADC £3 1 ·95 .>" 

�i ���� c;�� .�� AKA i TOSH I BA . CASTLE RT 707 £399.95 T ECHN I CS F l • /Ag�TO F0�44 95 :::0 
P I ON E E R  CSM3 £69.95 PC 230 £59 .95 Clyde £89.9S SON Y  Z22 System £499.95 F F l SEO £1 1 .9S 

CSM9 £89.9S PCX 10 £S9.9S R ;chmond II £1 1 9.95 TC 399 £21 9 .9S 80's System £799.9S F l SE £ 16 .95 G') 
TX 608 L £69.9S ���o

ig £���.�
� :�x

4:: TR IO :;: :: :��.:{E: ��
ST I�£�: :: X7 TEA

C£339 9S : 1 1 Sys�·;sH 1:!89.9S ��s�o�6 i�: �; � F7 £1 89.9S 
F9 £239 .9S 
TX520 L £69.9S G XMSO 

£1 29.9S K X SOO £109 .95 o ;uo n  1 2 1 £69 .9S X3 £289.9S 3S I l l  
TR l 0 £499 .95 VMS 1 0 1 1 /ADC :::0 

CSF 1 1  �� ci�:�� K X 600 £1 39.95 D 1tto n 1 30 £ 1 09 .95 J4tO rysz.n VJOO £249 95 H/S £ 18 .95 )> 
TX720L £1 39 .9S 

ROT E L  G X F  80 £1 79.9S J\\SfO £\619t D itton 1 50 £1 39 .9S ll'llf;J9'13\tJI V400 £364 9S VMS5/���
e
� E 

£ 1 9.9S Z 
GXF  3S £1 S9.9S 111Jj!\lf;1:J•t .. D;t ton 200 £184 .9S AKA i  V60XE  £369.9S M75 E D  cn45 RT 300 £54.95 

R T 1 000 £87 9S GXF 33 D; t ton 300 £224.95 EA G 40 £99 9S  V405 £494 .95 M95 ED £18 9S -i 
(Auto .A ) £1 69.95 BSR Oua!:'ta.050�· D ;tton 44 £284 9S EA G80 £ 199 .95 V80 £5 1 9  9S M44G £7.9S 

m 
SANSU I  

T5  £74.9S 
o ;uon.5S1 £249:9s A . D . C .  V l OOO A £934 .9S M 9 1  GD  £ 7  9S 

m 
AU R EX  £39.9S o ;uon 332 £269.9S ss 1 £49.95 M9 1 E £ 1 4 .9S 

T7 £99 .9S 
T9 [1 1 9 .9S 
TUS S £1 1 9 .9S 

:g����D �i ci� �� APO 33�
KA I  

£74.9S g :::�� 1 �g ��� .�� ��� :,o £79.95 H I TAC H I  ��;
E
HE £

£
3
9
2·
9
.9
s
5 �

PCX4SAD/ 
£1 1 9.9S F U L L RANGE P .O .A 

TUS 7 £1 49.95 44AD £1 39.95 �:��� C £49.95 l . M . F .  SS3 £ 169 .95 J . V . C . M97 HEAH £34.95 m 

PCX88AD £1 99.9S APQSSC £��.�� �����·fo�pact 1f
69

·
9S J .V .C .  M F 33L £209 .9S m 

TOSH I BA 
ST22S £79.9S A IWA AUR E X £1 69.9S S . E .A .20G L £89 .95 M F 55 LS [ 349 .9S AKA i c 

SRO 550 £99 .95 A LS 30 £1 99.9S � E.A SO £ l 44 95 PANASO N I C VS SEK £639.9S m 
ST230 

SON Y 
ST JX2L £72.95 

ADM2000 £89.9S 
ADM800 £229.9S 
AD3100 £99 .9S 

SRO 77 0  £99 .95 J . B . L  
E \� O  f k64 .9 5  SG 2200 £1 84.95 VS SEG £639.95 

H I TAC H I  55 R ada nce £ 1 29 95  EQ 1 0  A RAN £8 7 95 SG 32oo £249.9S VS 1 0E K/EG £71 9 .95 I 
HT 324 1 1  £49 .95 77 R ad •nce £ 1 79 .95 . SG 2 1 1 0  £l s4.9s PANASON IC < ST J X4L £1 1 9 .9S 

STJXSL £1 39.9S 
STJ60 £1 09.9S 

AD3200 £1 29.95 
AD3500 £1 69.9S 
AD3600 £1 89.9S 
ADR500 £1 89.9S 

HT 40 S 99 R ada nce £2 1 9 .95 P ION E E R SG 2220 £ 7000VHS 
HT 41 S �;�.�� J . V .C . S G 98�00T E L£249 9S SG 322�A N Y6 2000VHS :;;:.·:: �
H

L: :660 J . V .C 
£1:8:9:5 ::1 600 � LH £;�: :: � i  �gt mii :��7

L
O������p£�;�:� :���\��B ::�: .. :: iT E C H N I CS 

STZ1 L £49.95 H I TAC H I  ST S l  L £69 .9S 
ST S7/7K £1 79.9S 
ST 8044 £99.9S 

D22SI I £69.9S 
DE2S £79.9S 

OLASR £93 .9S 3 1 7  £ 1 34 .95 SAN S U I  SG2 70/CP2 70 £ 1 89 9S WV 3000E £429.95 
OLF4  £1 1 9 .9S MOR DANT SHO R T  S E 70 n 29.9s SONY VVV 2600E £369.9S -( 
0LF 6/X 1  £224.9S Cam. , a l £89 .9 5 SE 5 £99 .95 HMK 7 000 £429 .9S JVC -0 

ST S2L £89.95 
ST S4L £1 29.9S 
ST S4T/ 

D3SS £84.9S 
D ESS £1 09.9S 
DE95 £1 79.9S gt=��� i � �� �� �:;:�; ' � � ;� �� SH 8ci1�

CHN I C�9 .9S ��� �ggg ���� .�� �=��gg��s22g��:�� �
LA 21 £S9.9S P ION E E R SH80l S/80l SK £99 .9S HMK SOOO/ES520 GX33 £349.9S "T1 

ST S4TK 
ST S6K 

£1 49.9S 
£1 79.95 

T R IO 
J . V .C .  L A  3 1  £70 .9S CS353(30) £59.9S SH8030 £1 89.95 £299.95 GX88 £499 .9S 

KDA 1 1  £79.95 LA 41 £94 .95 CS454(40) r69 .9s TR IO TOS H I BA H R7200EK £524.95 
KDA 33 £1 1 9 .95 O LA S 1 £ 1 04 .95 CS6S6(60) £99.9S G E 80 £79 95 SM2770/L/S £ 1 49 .9S SANYO 

KT 400 L £49.95 KDA 7 [229 .9S LF 7 1  £1 44.9S CS7S7(80) £1 49.95 SM29SO/L/S £2 1 9 .9S 9300 BE TA  £399 .95 
KT 60L £87 .95 KDA 66 £2 1 9 .9S L E  5 £ 1 39 .95 HPM300(60) £1 29.95 ljf;llft1-1't.11::1yl SM31 80/L/S £224.9S SONY 
KT 4 1 3  £l 29 ·95 KDD 3S £1 24 .9S MARANTZ HPMS00(80) £ 1 79.9S AKA i SM33SO/L/S £239 .95 

-!f•J.{'1i1 .. Hit.W DKD
E DS 

4 £ 1 49 .9S 602S £49.9S HPMS0(80) £1 64.9S PRO 1 01 1W £3S9 .9S SM3650/L/S £269 .9S 
--•••••••••- £ 1 S4 .95 TF 2000 £69.9S RAM PRO 1 022W £429.95 SMD30/L/S £299.9S 
HST 600 £1 98.95 DOS £ 1 64 .9S TT2200 £69.9S Compact £84 .9S PRO 1 033W £S39.9S SM47SO £369.95 

M ICRO S Y S T E M S  P I ON E E R  007 £289 .9S TT4200 £79.9S CD 10 £ 1 04 .9S PRO l OSSW £639.9S 
RX l O L  £l 49.9S 009 £394 .9S CD 20 £ 1 34 .95 PRO 3033 £999.9S AU R E X  
RX30 L  £299.9S OPTON ICA OPTON I CA 6 0  £ 1 94 95 PR0 921 LW £299.9S System 1 0  £299.8S
RX70 £299.9S RT S l OO £1 09.95 R P 5 1 00 £1 09.9S 70 £244 .95 PRO 931 LW £3S9.9S Sy stem 1 2  £449 .95

•P.�'!'11'!!'1'1'1'!1�-· R T  5200 £ 1 39 .9S A P  7 l OO £1 S9.9S 80 £289 .95 AU R E X Sy stem 1 5  £899 .9 5M:jiijjl'J4•t• AT 7000 £1 69.95 P I O N E E R P .M S 400 £649 .95 50 System £5 14 .95 AKA i 
AKA i  R T  7 1 00 £249 .95 P L  1 00 £54.9S LS 3S/A £1 49.9S 6 6  System £699 .9S UCS £699.9S 

AAR30 (401 £99 95 RT7070 £239.9S P L2/PL120 £59.9S ROG E R S  H I TAC H I  UC3 £279.9S 
AAR21 L(261 £1 1 9  9S MARANT Z : t�i:t��g ri80::�� 

LS 35/�AN SUf1 7
9.9S F U L L  RnG� P O A A IWA 

AAR31 L l 38) £ 139:9s �g �g1 g1 1 0 1 s  
ci��.�� P L7/P L720 £1 39.9S ES 207 £ 1 4 7  9S GlO  .

. 
£299 9S  M l O l  £239.9s
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TUNERS 
I t  has been q u i te a t ime s i n ce Hi- Fi 
Choice looked at t u n ers a n d  so rat h e r  
than  repri nt  out- of- d ate m ater ia l  i t  has 
been decided to p u l l  toget h e r  a l i st of 
reco m m e n ded separate t u n e rs with 
br ief com m e nts on meas u re m e nts a n d  
l i ste n i ng tests from t h e  t u n e rs tested 
as part of Hi- Fi Choice Receivers 
( Tuners & Amplifiers) I ss u e  N o  1 9 . With 
t h e  t u rnover of Japanese e l ectro n ics 
now coming  with a gr im 9 month reg u lar
ity you wi l l  n ot f i n d  many Or ienta l  
prod ucts among th is  l ist of ' staye rs' . 
T h o u g h  to h e l p  t h e  prospect ive 
custom e r  to d raw u p  a s h o rt l ist con
ta i n i ng enough prod ucts from th is g u i d e  
i t  has been d e c i d e d  to m e n t i o n  br ief ly 
t hose t u n e rs t h at d id we l l  bu t  a re now 
k n ow n  to h ave been repl aced. The 
benefit  here is hopefu l ly that the manu
factu re rs wi l l  n ot h ave ser ious ly  d own
g raded t h e i r  prod ucts and t h at l ast 
year' s  mode l  m ay have u nd e rg o n e  
o n ly s i m p l e  cosmet ic  changes to be
come t h is year' s, a n d  a lso t h at any 
buyer  w ish i n g  to p ick  up a barga in  m ay 
yet f i n d  last yea r' s  m od e l  at a t e m pt i n g  
d iscou nt. Where w e  h ave b e e n  u n ab le  
to m a ke f i rm reco m m endat ions  I wo u l d  
state t h at a u d i t i o n i n g  is  essent ia l ,  
preferably o n  t h e  aer ia l  i nsta l led in  
you r  home rather  than  on  any shop r ig .  
I f  a u d it ion i ng can n ot be arranged then 
do  not buy, or  rea l i se t h at p u rchase wi l l  
be a g a m b le. 

Rad i o  b roadcasts 
To t ra n s m i t  m us ic  t h roug h t h e  a i r  an 
audio s ig na l  i s  made to r ide p iggy- back 
o n  a rad i o  wave. There are two ways in
w h i c h  the s i g n a l  can be e n coded o n  a 
rad io wave, one is where the f req uency 
of t h e  rad i o  wave (Very H i g h  Fre
q u e n cies (VH F) i n  i tse lf) is  changed or 
m o d u l ated accord i n g  to the freq u e ncy 
of t h e  a u d i o  s i g n a l  - t h is is kn own as ' 

frequency modula tion or FM. The other 
syste m  is  a mplitude modula tion or AM 
where the rad io wave varies its strength 
in t i m e  to the a u d i o  freq u e n c ies. 

Take t h e  FM t ransm iss ion f i rst. The 
FM t ra n s m i t ter  op erates about  a 
n o m i na l  carr i e r  freq u e ncy u po n  w h i c h  
the  aud io  s igna l  r id es. The freq u e n cy 
or pitch of the  aud io s igna l  is modu lated 
in o n e  way o nto t h e  carr ie r  w h i l e  i t  a lso 
carr ies a m p l i t ude  i nformat ion  as a 
freq u ency var iat i o n. The benef i t  h e re 
is that the  a u d i o  s igna l  is not  affected 
by changes in the rad io s igna l  strength  
and comes free of  backg rou n d  no ise 
l i m itat ions  and  i n te rfere nce i n h erent  
i n  AM broadcast i ng  where t h e  a m p l i
tude, i n tens ity or strength  of t h e  rad io  
s igna l  i s  used  to e n code t h e  aud io  
s ignal. FM broadcast ing is thus capable 
of h a n d l i n g  h i g h  q ua l i ty a u d i o  s i g n a l s  
o f  w i d e  f reque ncy ran g e  a n d  w i d e
dynamic  range. 

F M  broadcast i n g  a lso offers t h e  
potential t o  t ransm it stereo i nformat ion 
by broadcast i ng  the  sum of the left a n d  
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r ight channe l  s igna ls  but  then to broad
cast t h e  d iffe rence s igna l  of t h e  l eft 
and r ight channe ls  encoded on a 38 kHz 
su bcarr i e r. T h i s  g ives good m o n o  
com pat i b i l i ty b u t  enab les a stereo 
decode r  to  do  a b i t  of add i ng a n d  
su btract i n g  to co m e  u p  wi th  separate 
left and rig ht  channe l  s ignals for stereo. 

( For  t h ose who need to know a b i t  
more t h e  ste reo i nformat i o n  is  broad
cast as an a m p l i t ude  m od u l at ion  of the  
FM rad i o  wave with  t h e  38 k H z  s u b
carri e r  s u p p ressed to g ive m o re roo m  
f o r  t h e  s u m  s i g n a l. I nstead a p i l ot t o n e  
o f  1 9 kH z  is  t ransm itted wh ich enab les
the  t u n e r  to reconstruct the  s u bcarr ie r  
( 1 9 x 2)  t o  g et a t  t h e  d ifference s ignal . )  

FM broadcast i n g  has its '.)rob lems 
though ,  as t h ose readers who  l ive i n  
Wa l es or  Scot land  wi l l  know; i t s  waves 
don ' t  t rave l too far (about  60 m i l es) a n d  
d o n ' t  g o  rou n d  h i l ls t o o  we l l  req u i r i n g  a 
cha in  of ma in  transm itters and  repeater 
stat ions  to g ive U K-wide cove rag e of 
FM stereo. 

AM b roadcast i n g  is  sp l it between 
two wavebands, the Med i u m  waveband 
and the Long waveband. Med i u m  wave 
trave ls wel l  but is prone to atmospher ic 
and local  e l ect r ical  i n terfere n ce, t h e  
q u a l i ty o f  s igna l  t h at c a n  b e  e n coded i s  
very l i m i ted too. L o n g  wave t rave ls  
better  a n d  is  a less popu lated wave
ban d. Longwave t ransm iss ion  is u sed 
mai n ly in the U K  and E u rope and after  
recent  i n te rnat i o n a l ly- ag reed wave
length changes (to m i n i m ise after- h o u rs 
i nterference) it has becom e  esse nt ia l  
to h ave a Longwave receiver i f  one  is  
to l i sten to Rad i o  4 U K  from the  B BC. 

Ae ri a l s  
Clear ly e a c h  wave ban d  h a s  i t s  own 
shape and style  of ante n n a  or  aer ia l .  
M ed i u m  a n d  Longwave recept ion  can 
be ach i eved by us ing  a ferr i te rod wi th  
t u n i n g  co i l s  attached to i t ,  th is  is the 
bar aer ia l  f i t ted to the  back of t u n e rs. 
Th is  s h o u l d  be free to swive l about  to 
he lp  get t h e  best  s igna l  and  m i n i m ise 
in terference. 

FM aer ia ls  have in my experi ence 
been t h e  cause of m o re prob lems wi th  
fo l ks' h i- f i  t h a n  a l m ost a l l  t h e  oth e r  h i- f i  
worr ies put  toget h e r. You can' t  buy a 
' besf aer ia l  because too m u c h  s igna l  
is often  worse than  too  l it t le .  You  n eed 
an aer ia l  t h at is  su ited to the specif ic 
recept io n  cond i t ions  l ocal to the t u n e r. 
H ow ever we l l  mean i n g  advice from a 
shop i n  G l aston b u ry is, it is of l i t t le  
he lp to t h e  g u y  i nstal l i n g  an aer ia l  in  
Bradford. Loca l he lp and local  know
ledge of t h e  com pass beari n g  of trans
m itte rs a n d  of m u lt i path cond i t ions  is  
esse nt ia l. ( Multipath is  where the FM 
s i g n a l  reac h es yo u r  aer ia l  after  be i n g  
bou n ced off d ifferent larg e  objects 
bot h near and far - h i l ls, b locks of f lats, 
eve n a i rcraft can ref lect the  s igna l . )  

The ba lanced 300 o h m  sockets o n  
t h e  t u n e r  are f o r  the  con n ect i o n  o f  a 

w i re d i po l e  aer ia l. These aer ia ls  a re 
freq u e n t l y  u n s u it a b l e  for  h iss- f ree  
ste reo recept ion .  The 7 5 o h m  u n bal
anced sockets or  term i na ls  o n  t h e  
t u n e r  a re f o r  t h e  con n ect i o n  o f  coax ia l  
ae r ia l  lead ( l i ke TV aer ia l  w i re) and  a 
real aerial . You can buy ' ba luns' t rans
formers to con n ect 7 5 o h m  u n ba lance 
feeds to 300 o h m  balanced i n puts and  
v ice  versa i f  n ecessary. Th e aer ia l  
shou ld  be m o u nted h igh and s h o u l d  be 
a l i g n ed o nto the com pass bear i ng  of 
t h e  st ro n g est t ran s m i tt e r, s i g n a l  
strength  s h o u l d  be c h ecked as s h o u l d  
a n y  m u l t i path s i g n a l s  com i n g  d o w n  t h e  
lead. 

Many peop le  h ave n ever h eard FM 
ste reo as i t  s h o u l d  be. R e m e m be r  t h at 
a stereo t ransm iss ion needs ten t i mes 
more s i g n a l  to  h ave t h e  same back
g ro u n d  h i ss as a m o n o  s i g n a l . A good 
aer ia l  p roperly  i nsta l l ed is  t h e  on ly  way 
to provide t h is; TV aerials, coat hangers, 
' rabb i t  ears' a n d  d i po les wi res are not  
rea l l y  s u ita b l e. 

Featu res 
A t u n i ng knob w i th  f lywhee l  a n d  a l o n g  
i l l u m i n ated t u n i n g  sca le  w i th  po in ter  
are t h e  m ost com m o n  featu res. Some 
t u n e rs h oweve r h ave an  LED o r  s i m i la r  
d ig i ta l  d isp lay. Th is  can be o n e  of two 
t h i ngs, a d i g i ta l  readout  of t h e  t u ned 
freq u e n cy, o r  the  read i n g  f rom a t rue  
d i g i ta l ly  synthes ised t u n e r  front- e n d. 
Don ' t  pay for  t h e  l atter if you are 
gett ing  the former. Though these d ig ita l  
sca les are i m p ressive many a re m o re 
conve n i ent  for  the  man ufactu re r  t h a n  
they are for t h e  user ( a n d  fam i ly) u n less 
they re m e m be r  rad io stat ions  as t h ey 
wou l d  te lephone  n u m be rs rath e r  t h a n  
' u p  t h e  left o f  t h e  scale' .  Preset t u n i ng 
is conve n i e n t  once t h e  i n it ia l  t u n i n g  i s  
secured t h o u g h some man ufactu re rs 
spo i l  t h e  s i m p l ic i ty of preset wi th  over 
soph ist icated wave band switc h i n g  o r  
a u t o  scan n i ng. 

Some aids a re norma l ly  p rovided  for 
accu rate t u n i ng, a lmost always a centre
t u n e  meter  o r  L E D  d is p lay s howi n g  
when the  stat i o n  is  t u ned b a n g  on .  A 
s i g n a l  stre n g t h  meter is l ess often  
fou n d  but  t h is g ives an  idea of h ow 
strong  a stat i o n  i s  a n d  whet h e r  it wi l l  
b e  ab le  t o  b e  received i n  no ise-free 
ste reo. Many of these mete rs a re j ust  
so many wasted L EDs as manufactu rers 
ch oose i n appro priate sens i t iv i t ies. 

There are other  featu res w h i c h  h e l p  
w i t h  t u n i ng .  M ost t u n e rs a n d  rece ivers 
a re n owadays f i t ted w i th  a n  AFC 
(Automat ic  Freq u e ncy Contro l) w h i c h  
ho lds  a stat i o n  o n c e  selected. I f  you 
are t ryi n g  to receive a weak stat ion  
very c l ose to a st rong  o n e  you may  
h ave to d isab le  t h e  A FC as i t  w i l l  
n o r m a l ly lock o n to the  stro n g est s i g n al 
i n  t h e  v ic i n ity of you r  tu n i n g. The F M  
m ute feat u re cuts o u t  i nterstat ion n oise 
by su ppress i n g  the t u n e r' s  f ro n t  e n d  
output  i f  i t  i s  n ot rece iv i ng  a strong



e n o u g h  s ign al .  Th is s h o u l d  cut  out  
no ise betwee n stat ions  if correct ly 
a l i gned but  aga i n  m ay h ave to be 
switched out to rece ive weak stat ions  
o n  or  near i ts  t h resh o l d  stre n gth .

Some t u n e rs, often the  more ex
pensive models, offer variable selectivity 
with wide and  normal  pos i t ions  w h i c h  
can h e l p  k e e p  away i n terf e re n ce 
prob lems from adjace nt channe ls  but  
is  thus of  more i nterest to the  DX- i ng 
enthus iast ( DX is the jarg o n  term for  
long d istance rad io  recept i o n) .  

One co m m o n  fac i l i ty is  ca l led  the  FM 
h i- b lend  wh ich  enab les the  i rr i tat ion  
va l u e  o f  no isy stereo to be red u ced 
without  los ing stereo separat ion  by 
prog ress ively b l e n d i n g  the  stereo h i g h  
freq uenc ies, where a l l  t he  h iss is, to
gether  in to  a q u iet m o n o  s igna l .  

An output  level cont ro l  is  a usef u l  
feat u re i f  y o u  want to b e  ab le  to switch 
from rad io  to d isc to tape or  cassette 
without  h av ing  to change the vo l u m e  
contro l  sett i n g. 
Pe rfo r m a n ce 
Sensitivity sh ows how we l l  t h e  t u n e r  
w i l l  p i c k  u p  weak stat ions  above a 
certa i n  backg ro u n d  n o ise. I t  is a 
measure of the aerial strength req u i red 
to s u pp ress the backg ro u n d  n o ise a 
ce rta i n way be low the  s igna l .  F igu res 
are q u oted for both mono at 30 d B  
s ig na l  t o  no ise and for mono a n d  
ste reo a t  50 d B  s igna l  to n o ise. T h e  
lower the  f ig u re the  better the  t u n e r. 
Li m iti ng.  When d iffe rent stat ions are 
received at d ifferent s igna l  strengths, 
to avoid the  user havi ng  to adj ust h i s  
volume control t o  cope, the tuner  carries 
th is  out with a l i m i t i n g  c i rc u it wh ich  
keeps the tuner' s  output  constant fo r  
s igna ls wh ich  a re stronger  than  t h e  
l i m it ing th reshold. T h e  lower the th resh
ho ld  the eas ier  it is to l isten  to weak 
stat ions. 
R F I M  o r  R a d i o  F req u e n cy I n te r
modu lati o n  is caused when  two ad
jacent stat ions i nteract to produce 
harmon ics wh ich  crop u p  aro u n d  the  
tun i ng  sca le. The R F I M  test checks 
how we l l  the  t u n e r  can rej ect t h ese 
u nwanted i ntermod s igna ls, the h i g h e r  
f ig u re the  better. Good t u n e rs show 
better than  7 5 d B. 
Capt u re ratio shows h ow we l l  a t u n e r  
wou l d  d e a l  w i t h  two stat ions  on  t h e  
s a m e  f req u e ncy b u t  a t  d i ffere nt  
strengths. I ts f ig u re is  one  for the  
smal lest d iffe re n ce between the  two 
stat ions t h at w i l l  resu lt in t he  weaker 
being rejected 30d B below the stronger. 
The lower t h e  f ig u re the  bette r t h e  
tuner  w i l l  be i n  a reas where two t rans
m itters operate o n  the  same wave
length ,  fo r i nstance i n  the  fr i n g e  area 
over laps between two t ransm i tters. 
Selectivity te l l s  how we l l  the  t u n e r  can 
cope with two stat ions  c lose in fre
quency and  is specif ica l l y  q u oted for 
the adjacent  cha n n e l  (200 k H z  away) 
and the a l ternate channe l  (400 k H z  
away) .  T h e  s i g n a l  st rength  i n  these 
c h a n n e l s  req u i red to breakt h ro u g h  
o n t o  the desi red stat i o n  is measu red.
The b igger the f ig u re the better, with 
1 0 d B  be ing g ood o n  the  adjacen t  
channel  a n d  60 d B  good on the alternate 
chan nel .  
AM reject i o n  m easu res the  t u n e r' s  
i m m u n ity t o  interference from e lectrical 
or  other  rad i o- borne n o ise. The b igger  
the n u m be r  the  better the reject ion .  
I mage reject ion and IF  rejecti on are 
both measu res of the  t u n e r' s  front e n d  

performance; t h e  b igger t h e  f ig u res the 
bette r. 

· 

A l l  these m easu res re late to the  
rad io freq u e ncy part o f  the  t u n e r; t he  
a u d i o  sect ion  is  o f  equa l  i m portance 
and  can be assessed with t h ree s i m pl e  
meas u re m e nts. 
C rossta l k. Th is  is the  b reakt h ro u g h  of 
one  c h a n n e l  of stereo i nformat ion  onto
the  other  and  shou ld be fam i l i ar  f rom 
a m p  and  cartr idge meas u rements. The 
lower the  f ig u re for crossta l k  t h e  better 
the stereo separat ion  and the better  
the  i m agery of  the  received broadcast. 
Pi lot- ton e  s u ppressi o n .  The stereo 
decoder wi l l  p rod uce at i ts output  a 
s igna l  wh ich  conta ins  a l l  t h e  wanted 
audio s ig nal ,  some h i g h  f req u e n cy 
rubb ish  and  the  1 9  k H z  p i l ot- tone used 
to activate the  decod er. A steep f i l ter  is 
i n troduced above 1 5 k Hz  to chop off 
t h is rubb ish  and  p i lot- tone wh ich  cou ld 
o t h e rwise u pset p rea m ps o r  tape
recorders. P i l ot- tone  s u ppress i o n  
meas u res h o w  good the  t u n e r  is a t  
rem ov ing  t h i s  f req uency and  g ives a 
f ig u re for how far d own the  p i l ot- tone 
has been red uced, the  more m i n us 
d Bs the  better. 
Freq u e ncy respon se. The f i lter m e n
t ioned above m ust act very steeply to 
g et r id of the 1 9  kHz p i l ot- tone and yet 
leave the top end of the audio spectrum 
i ntact. Tu ners don ' t  g ive us  the  2 0  to 
20kHz bandwidth expected of ampl if iers 
and cartr idges but  s h o u l d  p rod uce a 
clean respo nse u p  to 1 5  k H z  wi thout  
wri nk les. 

Gett i n g  t h e  best fro m  yo u r  T u n e r  
Aer ia ls  have a l ready been  covered to  
some exte nt but  it i s  i m portant  to br ing  
home the  po in t  that an aer ia l  m ust be  
su i tab le fer  loca l  rece pt ion  cond i t io ns. 
There are two t h i ngs that i nc rease with  
i ncreas i n g  comp lex ity of  aer ia l  des ign, 
the  f i rst is gain ( m o re s ignal) the  other  
is i ncreased directionality. I f  you want  
good stereo f rom the  BBC FM stat ions  
and f rom yo u r  loca l  B BC a n d  i n depen
dent  rad io  stat ions  then  you wi l l  i n  a l l  
probab i l i ty n eed o n ly a s imp le  roof o r  
loft m o u n ted d i po le  (an  aer ia l  w i t h  a 
co up le  of e l e m ents) .  

I f  you want to go i n  for longer d istance 
recept ion  of local rad io stat ions in the  
next b ig c i ty or  even o f  fore i g n  FM 
stat ions then more gai n wi l l  be  requ i red 
and a more com plex aer ia l  i n sta l led  
( m o re e leme nts) .  But more e lements 
means more d i rect ivity which may mean 
com p ro m i s i n g  the recept ion  of one 
stat ion  to be ab le  to beam i n  o n  
another. The sol u t ion  here f o r  the  real 
enthus iast is  to i nsta l l  an  aerial rotator  
wh ich  offers pe rfect aer ia l  a l i g n m e n t  
from the  armcha i r  w i t h  a m otor-d rive n 
aer ia l  contro l l ed by a com pass sett i n g  
on  a rem ote contro l .

Once you've got a good aerial i nsta l led
don't  spo i l  the job by us ing  cheap l ossy 
cable for down lead. The best i t  wi l l  d o  
is weaken yo u r  s i g n a l  w h i c h  cost you 
money to get  i n  the f i rst place but  i t  
may j ust as we l l  act  as a rai n  t rap and  
channe l  water down f rom the  c h i m n ey 
pots i nto you r  t u ner. Aer ia l  a m p l i f iers 
may be used to boost the  s igna l  ove r 
very long runs  but  profess iona l  advice 
and i nsta l lat ion  is recom m e n ded in 
t h ese c i rc u m stances to  avo i d  d is
appoi n tment  after  expen se. 

Fi n a l ly i f  you are p lagued by i nter
fe rence check f i rst t h at it is n ot j ust a 
badly a l i g n ed or con n ected aer ia l  and 

then  br ing  i n  the  B BC/ I BA, better st i l l  
t h e  Post Off ice I n terference people. 

M o d e l s  wo rth consi deri n g  
The A& R T2 1 showed good tech n ical  
measurements and offers preset t u n i ng 
with basic featu res at £ 1 73 .  The t u n i n g  
sca l e  w h ich uses L EDs was n ot we l l  
l i ked b u t  for t h e  buyer  who i s  look i ng  
fo r domest ic conve n ience is  a hass l e
free package cou p led wi th  good per
formance t h i s  t u n e r  can be recom
mended. A f u l l  report appears in t h e  
chapter on  Receivers. 

The Au rex ST-T1 0 L  (£ 1 1 5) t h ree 
band rece iver is  part of the  Au rex 
m i c ro-com pone nts ser ies. A s i m p l e  
m a n u al t u n e r  the  ST- T10L h as good 
sens i t iv i ty but  proved d iff icu lt to  h o l d  
o n  t u n e  w i th  w e a k  s i g na ls. Oth e r
meas u reme nts were a bove average o r  
better, apart from AM a n d  i mage re
ject ion, and  there was some in ter
modu lation with the pi lot tone. Audit ion
i ng proved FM to be s ign if icantly better 
than average. The s ignal  strength meter 
was cr i t ic ised. A S T- T1 2 L mode l  is  
ava i l ab le  for  £ 1 2  more f i tted with 
ce ra m ic f i l ters i n  the  front e n d  which 
s h o u l d  i m p rove some meas u rement  
f ig u res. The T10L is n ow a lso ava i lab le  
i n  b lack. 

The M e ri d i a n  1 04 (£2 2 5  when re
viewed, n ow £ 259) ,  the  now m ed i u m  
wave capab le  NAO 4020 (£86 when  
reviewed, now £89 .50) ,  t h e  Rogers 
T75 Series 2 (£ 1 55) and S u g d e n  
A48/ l l  (£ 1 50 when reviewed, n ow 
£ 1 6 1 )  are a l l  reco m m ended mode ls  
and  receive fu l l  reviews i n  t h e  chapter  
o n  Receivers.

The S u g d e n  R5 1 (£ 1 72) ,  t hough  of
somewhat spartan appearance, can 
be recom mended as i t  measu red wel l  
t h roughout  wi th  on ly  a s l ig ht ly  bri g h t  
freq u e ncy response. S u g d e n  h ave 
shown a d ig i ta l  f req uency synthesised 
vers ion  of the  T48 c i rcu i t ry for about 
£250 .  Rogers l i kewise have prod uced 
a d i g i ta l  t uner  to match t h e i r  A100 
a m p. The s l i m  l i n e  T100 t u n e r  is ex
pected to cost a ro u n d  £200.  

Sony' s  ST- J55 L d i d  wel l  o n  R F I M, 
crossta l k  and  p i l ot tone s u pp ress ion  
measu res though  was i n  other  areas 
be low ave rage. H owever, in use the  
t u n e r  was l i ked wi th  reaso nab le  sen
sit iv ity and good reject ion  of spu r iae. 
Th is  t u n e r  has j ust been d iscont i n u ed 
but  may yet be fou nd in the shops at 
aro u n d  £ 1 40 or less. Oth e r  t u n e rs 
which d id wel l  but are now d iscont inued 
i n c l uded the  m a m m ot h  Aiwa AT9700 
(£2 50) and JVC' s TV3 L, t h o u g h  AM 
perfo rmance was be low average. The 
Mara ntz ST600 proved disappoint ing ly 
a l i g n ed but  s h o u l d  have been capab le  
of  good perform a nce. The O pto n ica
ST5 1 00 was s i m i lar ly prob le mat ic but 
proved a com petent  s u bject ive per
former. Sansui 's excel lent  A U/ TU range 
has n ow been d iscont i n ued i n c l u d i n g  
the recom me nded TU217; Tec h n ics 
too have changed ranges t h o u g h  t h e  
cheapest Tec h n ics t u n e r  ( the  ST- S1 L) 
proved reasonab le  sou n d i n g  i f  n o i sy. 
The Ya m a h a  T550 t u n e r  was wel l  
l i ked o n  aud i t ion  and  showed u sef u l  
perfo rmance on AM recept i o n  too. 
These obsolete mac h i nes are l isted 
o n l y  for the barg a i n  h u nter and as an
i n d icat ion of  wh ich  c u rrent  mode ls  
cou l d  be short l isted for  aud i t ion .  
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PRO· AC 

THE STANDARD FOR ALL TO MATCH
Hi-Fi Designers are constantly setting new 
standards. As Hi-Fi Consultants we are 
aware our standards need to keep pace. For 
instance, our demonstration room has been 
completely re-built to enable you to compare 
equipment in a more suitable environment, 
we continually evaluate new products and 
liase closely with our suppliers to keep our 
knowledge complete. Our standards will 
make your decision effortless. Demos are by 
appointment - just call us. 

AudioT 
The Audio Consultants. 

190 West End Lane, West Hampstead, 
London NW6 1SQ. Tel: 01-794 7848 

Mon-Wed 1 1-6 · Thurs, Fri 1 1-7 · Sat 10-5 



HEADPHONES
Tec h n ica l ly it is  ve ry d iff i cu l t  to lay 
down g u id e l i n es for  what a h ead phone  
shou ld  do as  so l i tt l e  u n derstood is  
the comp lex area of  psyc hoacoust ics 
that re lates to head phone  l iste n i ng.  
Our  rev iews are t h e refore stro n g ly 
biased towards a s u bj ective assess
ment  of the  head p h o n es t h o u g h  f re
quency response measu rem ents were 
made to various standards and charted 
aga inst suggested idea l  c u rves for 
each meas u re m e nt tech n i q ue. These 
g raphs do  g ive an i n d icat ion  of the 
genera l  tona l  ba lance of the  prod uct in  
q u est ion .  

Types of p h o n e  
The s ing le  m ost i m portant d ist i nct ion  
i n  h ead p h o n e  des ig n is  between open  
and c losed earpiece des igns  wh ich  i s  
often,  but  n ot i nvariab ly, related to 
whether  the phone  sits on  the  ears 
(supra-a uran o r  over the  ears (circum
auran .  Open back des igns do not cut  
down sou n d s  from outs ide that m u c h  
;:ind often  c a n  be h eard b y  people 
other  than t h ose us ing th is  type of 
h�adphone. The benef i t  to the  open 
backed design is that they don't  produce 
ear-.c la u st ro p h o b ia. C l osed back 
des igns  usua l l y  exc lude  outs ide n o ise 
wel l  and ofte n coup le  bette r to the ear 
at low freq uenc ies but  do g ive some 
l isteners a boxed i n  feel .  

Among the  convent iona l  m ovi ng-co i l  
phones there is  a d ist i nct i o n  betwee n  
h i g h  and l ow i m pedance des ig ns. The 
amp head ph o n e  socket is  co m m o n ly a 
ste pped down l o u d s peaker  s i g n a l  
(·us i ng  a seri es res istor and  offe r ing  a 
;300 o h m  load) .  Th is  steps down t h e  
powe r f o r  l ow i m pedance phones and  
he lps the amp match and protect h igher  
i m pedance des ig ns w h ich  cou l d  be  
otherwise con nected d i rect ly to t h e  
loudspeaker  term i n a ls  ( t h is is  n ot 
however reco m m e nded). Some of the  
less sens i t ive/we l l  matched p h o n es 
wi l l  not match tape recorder head phone 
sockets we l l  a n d  th is  is  m ent ioned in  
the reviews. The m ore exot ic e lectro
stat ic or e lectret designs are con nected 
via a t ransformer  box d i rect to the  
lou dspeaker out l ets. 

Choos i n g  head p h o n es 
Checki ng what you n eed from head
phones, whether they are to be used by 
a membeF  of t h e  fam i ly wh i l e  others 
watch TV i n  t he  same room or whether  
you n eed to hear  the  te lephone w h i l e  
weari ng phones, etc, wi l l  h e l p  c u t  down 
the s izea b l e  m arket to a handfu l. 
Checki ng on these phones for comfort 
and tona l  ba lance wi l l  provide a short 
l i st. 

OTH E R  M O D E LS 
WO RTH C O N S I D E R I N G  
I n  t h i s  chapter i t  was d ecided t o  re pr int  
o n ly Nie Best Buy reviews to econom ise

on space. Of course many other models 
can be reco m mended and  a br ief 
res u m e  of t h e i r  strong poi nts and  
weakness as  d iscovered by  M a rt i n  
Col loms i n  h i s  test prog ra m m e  fo l l ows. 

The AKG K80 p roved to be a q u ite 
comfortab le phone offer i ng a good 
ba lance of performance; th is open 
backed mode l  se l l s  for aro u n d  £20 .  
The Audio Techn ica electrostat ic head
phones were fou nd to offer except ional  
dynam ic range capabi l it ies. The asking 
price of £70 and  £80 for the  ATH-7 
and ATH-8 models seemed to represent 
good va l u e  for money for h i g h  q u a l i ty 
e lectrostat ic  phon es; s i nce test i n g  t h e  
pr ice h a s  i ncreased to £ 8 0  and  £ 1 39 
fo r the  mode ls  respect ively, t houg h 
typ ical  d iscount  pr ices seem to h ave 
changed l i tt l e. 

Beyers ET1 OOO electrostatic (£ 1 40) 
was fou n d  to be ne i ther  part i c u lar ly 
comfortable nor capable of h igh vol u m e  
levels but  i t  was st i l l  the  smoothest a n d  
m o s t  accu rate p h o n e  a u d i t i o n ed,  
despite its br ight  ba lance. I t  can there
fo re be reco m mended but  com pared 
with m o d e l s  l i ke the conve n t i o na l  
Beyer DT440 i t  offers on ly  p o o r  va l u e  
fo r mon ey. 

JVC's  H M200 E (£48) is more than  a 
s i m p l e  c losed head p h o n e  system.  
I n deed as  a c losed back desig n its 
performance is ord inary but the phones 
co nta i n m ic ro p h ones for  b i n a u ra l  
record i ng. As a low cost com p l ete 
b inau ra l  record i n g  system they are 
extraord inary and can be recommended. 

The Ross R E-258 (£20) we re fou n d  
t o  b e  both l i ght weight a n d  comfortable 
to wear, t hey were q u ite deta i led and 
neut ra l  with reasonab le bass exten
s ion .  The 2 5 8 s  are se m i- open phones. 

Two Se n n he iser  models rece ived 
reco m m e n dat ions, the H D42 4 X  (£ 2 6  
when reviewed, n ow aro u n d  £32)  is  a 
l i ve ly, open backed model  w i th  f i n e  
stereo performance b u t  s o m e  ' m etal l i c' 
co l o u rat ion ,  t he  seriousness of wh ich 
wi l l  depend o n  h ow th is i rr itates or  
appeals to the  i n d iv idua l  l i stener. The 
H D2 2 2  is  a c losed, no ise- exc l u d i ng 
head p h o n e  and  though  not accu rate i t  
is p leasant to l isten to and was re
co m mended at the  price (£30 when 
reviewed, now aro u n d  £34) .  

Sony' s  bas ic DRS3 (£ 1 5) is re lated 
to the vo l u m e  control-f itted ORS4 and 
the DRS5 wh ich is  s i m i lar ly e q u i pped 
but has add i t iona l  tone contro ls. At i ts 
pr ice the  DRS3 was fou nd to offer 
some no ise- exclus ion and a reasonably 
bala nced performan ce. 

The comp lete range of Stax head
phones seems to have come i n  for 
reco m m e n dat ion !  The S R44 (£70 
when reviewed, now £89) is a polarised 
e lectret mode l  comp lete with a trans
former u n it which also contains speaker 
switch i ng. These phones were comfort
ab le  and  easy to d rive havi ng an a i ry, 

c lean and  deta i led  characte r a l t h o u g h  
t h e i r  ba lance was cons idered on the  
th i n  s ide. 

The oth e r  Stax head phones can a l l  
b e  used w i t h  the  SRD-6 B adaptor box 
wh ich  i s  self powered fro m  the loud
speaker out lets and costs £49.  ( Other  
e n erg ise rs a re  n ow ava i lab le  i nc l ud i ng  
a head p h o n e  pre- a m p l if i e r  but  these 
were n ot tested as part of the Choice 
Head p h ones  p rog ra m m e. The two
phone  SRD7SB e n e rg i sed makes a 
welcome comeback i n  se l f- e n e rg ised 
form. The SRS phones are the cheapest 
of the  Stax E l ectrostat ics (£69 p l u s  
energ iser) a n d  were fou n d  to be q u ite 
·accu rate, showi n g  the character ist ic
de l icacy and  m u s ical  deta i l  for wh ich
e lectrostat ics are re n own ed. The Stax
La m bda (£ 1 55 p l u s  e ne rg iser) was
found  to offer except iona l  performance 
m issi ng the strongest recommendat ion
on ly  because of its n ecessary h i g h
price. These phones have a n  ext ra
ord i nary c larity and i m m ed iacy with  
m i n i ma l  m i d range colo u rat i o n  thoug h 
the  bass is a l i t t le  h u m ped a n d  the  
balance br ig ht. The Lambda can  be  
used  w i th  SRD0 7X adapto r wh ich can  
be e i ther  batte ry or  ma ins  powered; 
der iv ing its aud io s igna l  from a standard 
jack p l ug  t h is u n i t is part icu lar ly su ited 
to h i g h  q u a l ity mon itor i ng of portab le  
tape  recorders. The sou n d  qua l ity of 
the  phones was p refe rred though  with 
the  cheaper SR06 SB adaptor. 

The Stax Sigma (£2 1 2  p lus energise� 
has its e l ect rostat ic d iaphrag m p laced 
forward of the ear and is  l oaded by an 
acou st ic  box i nto wh ich  the ears are 
i n t rod uced, for once l iv ing u p  to Stax's  
descri pt i o n  of the i r  phones as ' Ear 
Speakers'. Th o u g h  the pr ice is  d i ff icu l t  
to j u st ify they were rated h i g h ly on  
the i r  spac ious, coherent  and  am bient  
ste reo, a n d  of cou rse comfort t h o u g h  
oth e r  l iste ners were aware o f  bass l ift 
and a f izz i n ess i n  the  u pper t reb le 
tog ether  with  some m i d range suckout. 
Overa l l  t hey were reg arded as a s i g n if i
cant advance in h eadphone des ign  
and reco m m e nded,  though aud i t ion  is  
esse nt ia l  before p u rchase. 

Wharfedale's  1 02 (£ 28)  p h o n e  con
ta i ns  t ransducers of the isodynam ic or 
orthodynamic type. Though their sound
q u a l ity was j udged com pet it ive at t h e  
pr ice they do n e e d  a fa i r  a m o u n t  of 
d riv i ng and were not noted for comfort. 
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THE ONLY CORNERS WE CUT ARE ON OUR TAGS 

You have probably seen 
them . In dealers ' windows, 
attached to display mo dels at 
exhibitions or featured in 
advertisements in the hi-fi 
press . Manufacturers are in
ordinately proud o f  them . As 
well they mi ght b e .  We dish 
them out pretty sparingly.  

So just  why does a HI-FI 
CHOICE reco mmendation 
carry so much wei ght? 

B ecause we commit 
thousands o f  pounds and 
many hundreds of man-hours 
testing equipment for every 
issu e of HI-FI CHOICE. 
And when we say ' testin g ' ,  
we really mean it . 

Each issu e is authored b y  
o n e  of Britain's  finest audio 
technicians. We pit machine 
against machine u n der con
trolled laboratory co nditions, 
comparin g manu facturers ' 
claims against pu nishing 
reality . 

We conduct 'blind ' listen
ing tests using a p anel of 
l isteners. We print the 
reviews, warts and all . These 
are preceded by a 'Consumer 
Introductio n '  and a 'Tech
nical Introduction ' ,  u sually 

many p ages in length . Each 
issu e has a quick reference 
' Overall Comparison Chart ' 
and, of course , a 'Best Buys 
and Recommended Section ' .  
Photographs o f  all models are 
inclu ded. Lastly , we award 
those little tags to a selectio n 
o f  the models tested . 

We usuallyjublich five 
HI-FI CHOIC editions a year .  
They cost £ 2 . 0 0  per co py. 
Each o ne is ded icated to a 

. particular theme. We laminate 
the covers to make them last 
for years and su pply quality 
binders to k eep them in for 
permanent reference. We also 
maintain stocks of back issues 
for people t o  buy through the 
mail (using the coupo n 
belo w )  or you c an visit o ur 
new Back Issues C entre in the 
West End of London . This is 
located at I4 Rathbone Place , 

Lo ndon W I P  I D E ,  five 
minutes ' walk from Totten
ham R oad tube statio n .  

A n y  n e w  issue o f  HI-FI 
CHOICE is usually to b e  
fou nd at W . H .  Smith or 
good newsagents. Some hi-fi 
dealers carry a stock o f  back 
issues, too, but in case o f  
d i fficulty co ntact u s  a t  the 
above address. 

Ours is not a very eco
nomic way of p roducing a hi
fi publication .  We could 
p robably cut a few corners on 
obtaining the information we 
publish and make a lot more 
mo ney . But our S eries Editor, 
Paul M essenger , j ust wouldn 't 
stand for it. And he stands 
for what is printed o n  the 
front over of every HI-FI 
CHOICE · - 'The M ost Com
prehensive Guide to B uying 
H i-F i Ever Published ' .  

SUBSCRIBE TO 
CHOICE BACK ISSUES CENTRE 

AT LAST! 
For years readers have b een telling u s  
w hat a good idea it would b e  to make 
HI-FI CHOICE availab le on sub scription . 
" O ur local new sagent has often sold 
out," they comp lain . " A nd since it's 
not a regular monthly publication we 
never know w hen the next issue is likely 
to b e  pub lishe d . "  W ell ,  we've finally 
taken your advice . F or j ust £ 2 . 0 0  per 
issue ( w hich means that postage and 
packing is comp letely free of charge) , 
you can su bscribe to any of the forth
coming t it les l isted below : 

LOUD SPEAKERS (available Decemb er 
1981)  
STER�O SYSTEMS & ACCE SSORIES 
(available February 1982) 
CARTR IDGES & HEADPHONES 
(available April 1982)  

W e  have a complete selection o f  all 
available Hi-Fi Choice back numbers in 
our flashy new Back Issues Centre in the 
West End of Lo ndon,  j ust half a 
minute 's walk from O x ford Street ( c lose 
to To ttenham Court Road tube statio n ) .  
O f  course , y o u  could order them from 
our excellent mail ord er service , using 
the coupon below, but by visiting in 
person you save on postage costs.  The 
Back Issues Centre also o ften h as b ack 
numbers o f  Hi-Fi Choice on sale which 
we cannot o ffer throu gh the mail order 
service because of shortage of stoc k .  
A n d  any n e w  issue is usually on sale in 
th e Back Issu es Centre several days be
fore it reaches your local newsagent. 
Our receptionists will also be happy to 
sell you a set of binders or take your 
subscription .  Drop by next time you 're 
in the West End . We 're open Monday to 
Friday ,  I O am to 6 pm ,  Saturday l l am 
to 6pm. The address is I 4  Rath bone 
Place,  London W l .  

I 
I . 

·.. 
. 

� I 
� - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -� I Please send me the followin g copies of Hi -Fi Choice. Add 4 0 p  p & p  for each issue Please rush me the issues of H l · F l  C H O I C E  t icked below as they becom e I I ( O verseas postage 6 0 p ) , _ copies of Loudspeakers @ £ 2 . 0 0 _ copies of Turntables available.  I enclose a cheque/ P O ,  payable to Sportscene Pu blishers Ltd, I I and Tone Arms @ £ 2 . 0 0 _ copies of Systems @ £ 2 . 0 0 _ copies of Cartrid ges & for £ __ . (Rate : £ 2 . 0 0  per issue in UK : £ 2 . 5 0  per issue fo r overseas . )  

I Headphones @ £ 2 . 0 0  _ copies of Cassette Dec ks & Tapes @ £ 2 . 0 0 _  copies of _ Turntab les & To ne Arms _ Amp l i fiers _ Loudspeakers _Stereo I 
Receivers ,  Tuners & Amplifers @ £ 2 . 0 0  _ copies of Video @ £ 2 . 0 0  Systems & Accessories _Cartri d ges & Headph ones. I 1 - Hi ·Fi Choice Binders @ £ 3 . 0 0  each (inc p & p ) .  I I . I I I enclose a cheque /P . O .  for £_pay<1:bl!'. to Sportscene Publish ers Ltd. Allow 3 Name I I weeks for delivery . Mail coupon to H1 -F1 Ch 01ce Offer ,  I 4 Rathb one Place,  London 
WIP I D E .  If you do not wish to clip this coupon please send y our order,  clearly Address I I printe d ,  together with y our remittance to th e ab ove address . I t._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  , 
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YOUR LOCAL DEALER GUIDE 
L I N C O L N S H I R E  

THE CRITIC'S CHOICE 
M a i n  agents fo r :  L i n n ,  A r i ston, Th orens, 
STD, M iche l l ,  R evox , Nytec h ,  M e r i d i a n ,  

M ission, Classic, Q u a n t u m ,  C r i mson, B&O, 
Tech nics, Optonica, P ioneer, T rio,  
H itach i ,  Sansu i ,  B&W , Cel ef, Dual,  Castle, 
I M F ,  Sigma,  Bose, Lentek, H eybrook, 
etc. etc. 

64A H I G H  ST R E E T ,  L I N C O L N  
Telephone L i ncoln 387 1 8  

C L E V E L A N D 

G I LSON A U D I O  
H i - F i  Choice i n  

Cleveland 
E xcel l e nt demonstration faci l ities� E x pert 
advice. I nstant Credit . Access/Barc lay card . 
Most brands stocked . Pop in and $ee us today . 

D u n l o p  Syste mdek - L i n n  
- A& R 60 - N A O  - N ytech 
- L e n te k  S4 - A R C  101
G I LSON A U D I O,  
234 Li nthorpe R oad , Middlesborough , 
Cleveland.  Tel (0642 ) 248793 . 
A l so at 76a S k i n n ersgate, Darl i n gton , G.o .  
Durha m .  Tel (0325 ) 6 1 922 . 

· 

D E V O N 

Peter 
Russel l 

Hi Fi Attic
F o r  th e B est i n  H i  F i  

F ro m  t h e  B est N a mes i n  H i  F i  

Con tact 
Peter R ussel l 's 

H i  F i  Attic  
58 N ew G eorge St 

Plymouth 
0752 6695 1 1 .  

H U M B E R S I D E  

" H I - F I  C H O I C E "  
I N  S O U T H  H U M B E R S I D E  

C H OO S E  F R O M :  A KA i ,  T EC H N I CS ,  
D U A L, L U X ,  TAN D B E R G ,  R E V O X ,  

D E N O N ,  P I ON E E R ,  H I TAC H I ,  SON Y ,  
B&W, K E F ,  CAST L E ,  I M F , LOWT H E R ,  

B O S E ,  W H A R F E DA L E ,  A&R , ADC,  
T H O R E N S ,  S . M . E . , H A DCOC K ,  

MAYWA R E  . . . .

COMPAR A TOR D E M O N STRAT I O N S  
PART E XC H A N G E S  

ACCESS/ B A R C LAYCA R D  F AC I L I T I ES 

G.E. MANDERS 
2 E DW A R D STR E ET, G R I M S B Y .  

P H O N E :  ( 042 7 )  5 1 39 1  

S C O T LA N D  

Russ Andrews 
High Fidel ity 
)4 Northumberland Street ,  
Edinburgh 031  557 16 72 

Y O R KS H I R E  

F O R  A L L  L E AD I N G  MA K E S  O F  
H I F I AN D V I D E O  E Q U I PM E N T  
V I S I T  O N E  O F  SOUTH YO R K

S H I R E S  L E AD I N G  V I D E O  AN D 
H I F I  STO R E S  

See t h e  fu l l est range N A O ,  D u a l , A R ,  
M i s s io n ,  Ar iston , Sugden , A & R ,  

N a kamich i ,  J V C. 
Listen i n  comfort and buy at the r ight  
p rices t h i s  month spec ia l  offer  o n  a l l  
B ose h i g h  performance loudspea kers 

i n c l u d i n g  one  of the worl d 's best se l l i n g  
spea kers ,  t h e  famous B ose 301 . 

H I F I  & V I D EO MA R K ETS 
40-42 Sheff i e l d  R oad , B a r ns l e y ,  
South Yorks,  T e l  Barns ley  5549 

D E V O N 

Gulliford House Ltd
for 

TH E B EST B U YS 
of 

B RITISH HI-FI 

Dem onstration by appoin tment 
at Ken ton ,  Exeter, Devon 

Tel : Dawlish ( 0626 ) 8 6 3 604 

L O N D O N  •Sl'STEms
L EWI SHAM H I - F I  

We are 
H i tach i ,  
O rtofo n ,  

m a i n  dealers  f o r  Tech nics,  
Panason ic ,  Sanyo,  Sony , 

Spendor,  A & R ,  Tosh i ba ,  
J . B . L .  

Competit ive p r i ces  o n  a l l  m a kes of H i - F i  
eq u ipment .  

57 L e e  H ig h  Road,  Lewisham , SE 1 3. 
Telephone 01 -852 5487 

S U R R E Y 

MAY DALE 
Electronic Services 

D ISCOUNTS W ITH SERV ICE 
T V . V I D E O "  A U D I O * H l - F  I *  I N  C A R  

A DC, A rari, Charrwefl, Castle, Goodmans, J. R . ,  Kef-Kits, Koss, Mitsu 
bishi, Mordaunt-Shorr, Marantz. Opronica. Ortofon, Philips, Pioneer. 
OED, Rogers, Radiomobile, Sony, Sharp, San yo, Shure, SME, Super· 
cope, TOK. Toshiba, etc. ere 

LA R G E  R A N G E OF E L E CT R O N I C  C O M P O N E NTS 
F U L L Y  E Q U I P P E D  W O R K S H O P  ON P R E M I S E S  

* F I ND US ON THE  A22 BETWEEN
PU R L E Y and CAT E R H AM 

2 Wel lesley Parade, G od stone R d ,  W H Y T E  L E A F E .
Upperwarl ingham (08832) 5 169 .  

B U C KS 

P.DOGRA& SONS 
FOR BEST PRICES ON 

SONY 
NA TIONAL PANASONIC JVC 
HITACHI TOSHIBA 

AIWA 
RING MR DOGRA ON SLOUGH 2 1 706 and 35689 

6 HIGH STREET, SLOUGH 

SO U T H  Y O R KS H I R E  

H I - F I  
'" 

R OTH E R H AM 
BRITISH at its BEST 

QUAD SUGD EN 
C RIMSON ELEKTRIK 

ELITE TOWNSHEND 
THORENS LOGIC 
ARISTON 1 HELIUS 

BA. 
ODYSSEY S . T .D . 

Mooraate 
Acoustics limited 
SPECIALIST HI-FI, VIDEO, TV 
2 WESTGATE, ROTHERHAM 580 1AP 
Telephone: 0709 701111 

M A N C H E ST E R  

ACCESS 
BARCLAYCARD 
UP TO £1 000 

INSTANT CREDIT 
(write for  details)  

All  the best buys wi l l  be demonst rated 
a l ways at E U L I P I O N A U D I O .  
A l l  Best Buys a r e  usua l l y  i n  stoc k .  

YOUR LOCAL DEALER GUIDE 
1 79



( extensively re-assessed) Bang & Olufsen U70 
Bang & Olufsen UK Ltd, Eastbrook Road, Gloucester GL4 ?DE 
Tel (0452)  2 1 5 9 1  

These unusual looking headphones employ the 
orthodynamic principle of operation, a plastic film 
with lightweight surface coil and magnetic drive . 
The successful soft inner headband technique is 
used, together with rather stiff controls to permit 
locked adjustment of pad angles and axis .  While 
they were pretty comfortable ,  the side pressure was 
judged too high and could not be reduced by pre
stressing (a useful dodge with steel sprung head
bands. )  

The lower than average impedance (a  very 
uniform 1 40 ohms) meant that the sensitivity was 
lower than the voltage specification might indicate, 
and to produce a decent sound level using nominal 
330ohm impedance amplifier sockets the volume 
setting needed to be well up. Consequently these 
'phones are not suited to tape deck outputs. The low 
frequency range was excellent, exhibiting good 
power and a cutoff below 20Hz, with no audible 
distortion; the quality of ear seal did not affect this 
unduly. 

Lab measurement showed an interaction with the 
artificial ear at around 8kHz, which varied with 
position, but which would also seem present on the 
dummy head graph, relative to the 5 and 1 5kHz 
regions. This anomaly aside, an interestingly close 
correspondance to our ' ideal' was shown by the 
curves for this model, and the response was clearly 
·very extended and generally well balanced and
even.

This character was confirmed by audition, the 
U70 proving to be quite clean and neutral with good 

extension at low and high frequencies. However, 
the stereo effect was not quite as airy and ambient 
as for some of the 'open' phones,  and some slight 
veiling of detail was occasionally noted. 

Worthy of best buy status, these are fine head
phones which excel on normal domestic program, 
and offer some useful acoustic isolation. For long 
term monitoring though they are probably a bit 
tight, and they also need a fair amount of driving. 
GENERAL DATA 
Frequency response ! OOHz-5kHz, rel. 500Hz 

(deviation from mean curve). . . . . . .  + 3 .5dB, -2dB 
Frequency response overall within ±5dB, 

(deviation from mean curve) . . < 20Hz to ?kHz 
Impedance . . .  . .  . .  . .  . .  . . . .  1 40 ohms 
Sensitivity for 2 .83V (via 3 30 ohms for Jack) at 

500Hz; (equivalent to I watt/8 ohms) . . . . . . .  94dBiin/89dBA 
Connection and lead length . . . . . . . . . . . . . . . . jack, 3m 
Weight and comfort. . . . . . . . . . . . . . . . .  300g, above average 
Type . . . . . . . . orthodynamic, supra-aural, semi-open 
Sound insulation . . . . . . . . . . . . . . . . . . . . . . . . .  moderate 
Loudness . . . .  good, needs fair driving 

:Subjective quality . . . . . . . .  v. good, 
Price (typical, inc VAT) . . . . . . . . . . . .  £39 -1 �- -r- -Fq- - -;r � 
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Beyer DT440/44 l ( extensively re-assessed) 
Beyer Dynamic GB Ltd. , 1 Clair Road, Haywards Heath, Sussex RH16 3DP 
Tel <0444) 5 1 003 

A recommended buy, the DT440 sounded best 
with a few notches of treble cut, the overall sound 
quality as well as level of comfort being highly 
favoured A restyled model the D T441 was also 
checked and auditioned in the latest tests, and 
results were substantially identical. 
GENERAL DATA 
Frequency response I OOHz-5 kHz, rel .  500Hz 

(deviation from mean curve) . . . . . . . . .  · . . .  +6dB, -1 dB 
Frequency response overall within ±5dB, 

(deviation from mean curve) . . . . . . . . . . . . . . . .  32Hz to 3kHz 
Impedance . . . . . . . .  ( 7 1 0  to 5 60) 560 ohms 
Sensitivity for 2 .83V (via 3 30 ohms for Jack) al 

500Hz; (equivalent to I watt/8 ohms) . . . . . . . . . .  1 04dBlin/! 03dBA 
Connection and lead length . . . . . . . . . . . .  jack*, 3m 
Weight and comfort. . . . . . . . .  260g, good 
Type . . . . . . . . . . . . . . . . . . .  moving-coil, supra-aural, open 
Sound insulation . . . . . . . . . . . . . . . . . . . .  little 
Loudness . . . .  . .  . . .  . . .  . . .  . .  . .  . .  . . . . . . . . . .  good 
Subjective quality . . . . . . . . . . . . . . . . . . . . . . . .  good 
Price ( typical inc VAn . . . . . . . . . . . . . . . . . . . . .  £32  when reviewed, 

now £35 (440) £4 1 (441 ) 
•on LS or DINThis well styled 'phone was lighter than its size 

might at first suggest, and proved comfortable for all l 
those who tried it. Of the 'open' type little noise tll<ll 
exclusion was provided, the ear pads being of a soft l 
grey foam material . The pressure appeared to be 
just right, and because a tight seal was not required 
they were not over-critic aroC positioning. 

Nominally 600 ohms, the impedance varied little 
over the frequency range, and the good sensitivity 
allows their use with virtually any normal source. 
The low frequency range was reasonably extended 
to 35Hz with moderate but not serious distortion 20 Hz 50 10k 

au bible on sine wave drive below 1 OOHz. Our first Frequency response real ear, ' ideal' envelope dashed 
sample was faulty but as the second developed a 1 r--r---��---r-
similar buzz after only a few hours use, we are left to tod8 
wonder about power handling/reliability aspects . j 
Decent sound levels were however easily attained. 

Artificial ear measurement gave an excellent 
correspondance with the theoretical ' ideal' curve 
except for a shelf boost of an average 5dB over the 
entire treble band. Otherwise the response was 
clearly smooth, and the dummy head also provided 
comparatively close correlation with this result, 
with the inflexibility of its plastic 'ears' producing a 
little more bass loss than would actually occur with 
normal use. 

On audition this model rated as 'good' which was 
fine for the price. It was favoured for its open, airy 
sound at low and mid frequencies, fine stereo, and 
low levels of coloration, but some mention was 
made of the excessive, albeit even, treble; if this 
were solved, its rating could well have been even 
higher. 

_ _  , ____ G-----=--- --_J ___ _ _ _  J -+- - - -
20 Hr 60 tlJll lOO 500 lk 1k 5k IOk 20k 

Frequency response !EC artificial ear, ' ideal' envelope dashed 
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Frequency response, B&K4/ 53 Artificial Ear, ' ideal '  curve dotted. 



( revised and reprinted) 
Hayden Laboratories Ltd., Hayden House, Churchfield Road, Chalfont- St-Peter SL9 9 EW 
Tel (028 1 3 )  88447 

Apart from a moderate pressure from the soft foam 
ear pads, one was hardly aware of the presence of 
the H D400s; in fact, representing Sennheiser's least 
expensive 'open' type of head phone, they felt 
almost too insubstantial to work properly! With a 
nominal impedance of 600 ohms the sensitivity was 
sufficient for most applications and little variation 
was observed over the frequency range. Sub
jectively, the bass extended to 40 Hz, with no 
audible distortion.  

The lab results were surprisingly good in view of 
the· price . While the low freq�encies clearly rolled 
off below 1 OOHz with an associated mild hump at 
200Hz, quite promising correspondence with the 
ideal curve was obtained thereafter, although the 
3kHz regio n  was forward and the treble also 
elevated a few dB.  On the Neumann fixture 
increased output was shown in the l -2kHz range, 
but the excess high frequency output above 7kHz
was also indicated, as was the low frequency roll off. 

On audition the H D400 was found to produce 
convincingly ambient stereo with a well integrated 
if restricted frequency response bandwidth. The 
sound was not without some coloration, notably 
mid nasality and hardness, plus some mild treble 
fizz; however, these defects did not spoil the general 
clear and open quality of these phones. 

Warranting a 'best buy' recommendation, the 
H D400 proved to be comfortable and provided a 
more than satisfactory sound quality at a rock 
bottom price. As with all Sennheisers , the whole 
device unplugs and disassembles for easy service, 
and was almost indestructable. 

GENERAL DATA 
Frequency response 1 00Hz-5 kHz, rel. 500Hz 

(deviation from mean curve) . . . . . . . . . . . . . . . . . . . . . . .  +4dB, - ! dB 
Frequency response overall within ±5dB, 

(deviation from mean curve) . . . . . . . . . . . . . . . . . . . . .  7 5 Hz to 1 8kHz 
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (540-660) 540 ohms 
Sensitivity for 2 .83V (via 3 30 ohms for Jack) at 

500Hz; (equivalent to I watt/8 ohms) . . 99dBlin/97dBA 
Connection and lead length . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jack*, 3rn 
Weight and comfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80g, good 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  moving-coil, supra-aural, open 
Sound insulation . . .  . . . . . . . . . . . • . . . . . .  little 
Loudness . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Subjective quality . . . above average 
Price ( typical inc VA n .  . . . . . . .  £ 1 5  when reviewed, now £ 1 9  
*DIN and DIN speaker versions available 
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( extensively re- assessed) Sennheiser HD4""2'iJ'i -� ··� Hayden Laboratories Ltd., Hayden House, Churchfield Road, Chalfont- St-Peter SL9 9EW •• 
Tel (028 1 3 )  88447 

This brand new -design -has abandoned the 
traditional Sennheiser foam pads in favour of the 
flat velour type of cushioned fabric, the tension 
head band being of co mfortable foam with a 
separate flexible head support. Of 600 ohms 
nominal impedance the variation over the 
frequency range was small and sensitivity was 
about average at l OOd B, sufficient for most 
applications. No audible distortion was evident at 
lower frequencies, with the limit appearing about 
35 Hz. 

Measurements on the IEC jig gave generally 
good results apart from some treble exaggeration 
around IOkHz. Measured on the real ear the bass 
register was quite well maintained but a much 
brighter treble range was recorded which did not 
correlate well with the listening test data. 

On audition the '420 sc.ored well for its price, the 
sound being basically quite well balanced with a 
wide response. A stable ambient stereo present
ation with good clarity was provided . These 
'phones were not however without faults, and some 
criticism was made of a mild metallic coloration 
and a slightly peaky treble range, with some 
attendant fizz and harshness. 

Overall, the benefits of comfort and general 
sound quality, particularly the stereo presentation, 
outweighed the coloration aspects, and the model is 
therefore recommended at the price . 

GENERAL DATA 
Frequency response I OOHz-5 kHz. rel. 500Hz 

(deviation from mean curve) .  . .  +2 . 5dB, -2dB 
Frequency response overall within ±5d8, 

(deviation from mean curve) . . 50Hz to 8kHz 
. (5 30-625) 530 ohms Impedance . 

Sensitivity for 2 .83V (via 3 30 ohms for Jack) at 
500Hz; (equivalent lo I watt/8 ohms) . 

Connection and lead length . 
Weight and comfort. 

. I OOdBlin/ ! O l dBA 
. . .  jack. 3 m 
. 1 40g, good 

Type . . . moving-coil, supra-aural1 open 
Sound insulation . . . . . . . . . . . . . . . . . .  little 
Loudness . . .  . . . .  . . .  . . . . . . . .  good 
Subjective quality 
Price ( typical inc VAn . 

. good 

. . £27 when reviewed, now £37 
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Sony MDR3 
Sony (UK) Ltd , 1 34 Regent Street, London Wl 
Tel 0 1 -439 3874 

These genuinely lightweight 'phones ( 40g) have 
rapidly established themselves, the consensus of 
opinion being that they sound good and are 
inexpensive, while also providing high user 
comfort - all comments confirmed in our findings. 
(These same 'phones are supplied with the Sony 
Stowaway portable stereo cassette player where 
they are fitted with a micro jack plug. ) The finish 
and construction were both excellent, with easily 
adjustable headbands, and they certainly proved 
comfortable. In fact, these 'phones were so light 
that it was more or less possible to forget you were 
wearing them, while their open construction meant 
that they sounded transparent in the ' ambient' 
sense. Sensitivity was sufficient for most applica
tions, and they could be driven to high sound levels 
without distress. 

The response curves showed a characteristic 
which corresponded well to our target envelope 
above 1 50 Hz. However, despite the good response 
extension at high frequencies, the unit clearly 
suffers from a premature bass rolloff; in fact, the 
response was down at lOOHz, and low bass 
frequencies were well attenuated. 

This bass loss was apparent on audition, but the 
high level of clarity available, the openness and 
spaciousness of the perceived stereo sound field, as 
well as the even and extended treble, won over 
most listeners. A rating of ' good' was awarded, and 
taking into account comfort and finish, 'best buy' 
status at the price is clearly merited 

GENERAL DATA 
Frequency response IOO Hz-SkHz. rel SOOHz 

( deviation from mean curve) . +J dB, -JdB 
Frequency response overall within ±5dB 

( deviation from mean  curve) . .  . . . . . . .  80Hz to 20kHz 
Impedance . . . . . . . . . . . . .  essentially 32  ohms 
Sensitivity for 2 . 8 3 V  ( via 330 ohms for Jack) at 

SOOHz; (equivalent to l watt/8 ohms) 
Connection and lead length 
Weight and comfort . 
Type . .  
Sound insulation 
loudness 
Subjective qu.ality . 
Price ( typical, inc VAT) . 

lOdB 

I 03 .S dB!inl I 0 i . J dBA 
. .  jack, 3m 

. 40g, very good 
moving coil, supra-aural, open 

. none 
. very good 

good 
. £ 1 7  

J =--t=. I -../ � 

lk 'ii 5k iD< 
Frequency response !EC artificial ear, ' ideal' envelope dashed 
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Frequency response real ear, ' ideal' envelope dashed 
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Natural Sound Systems Ltd. , l O  Byron Road, Wealdstone, Harrow, Middlesex 
Tel 0 1 -863 8624 

This inexpensive headphone was heavier than it 
looked, and in comparison with the HP 1/2, its 
headband resulted in greater ear pressure. Since 
the HP2 appears to employ the same innards, we 
feel that their improved wearer comfort could be 
worthwhile despite the slightly higher cost The 
HP series of headphones are all well made and 
finished, and use flat film diaphragms with spiral 
coils of very low mass - a sort of magnetic film 
transducer. Of supra-aural design, the capsules are 
semi-open and provide only a little sound insula
tion. Their sensitivity was below average, and as a 
result some cassette decks may not drive these 
'phones to high volume levels. At high levels the 
sound exhibits negligible low frequency distortion, 
with a smooth and comparatively well-extended 
bass register. 

The frequency response of the HP3 showed 
some family resemblance to that of the previously 
reviewed HPJ , notably in its flat bass and mid 

less extension while the treble was not quite so 
airy. 

The HP3 s may be recommended, but we 
suspect that most purchasers would opt for the 
similar but more comfortable HP2 at ten pounds 
more. 

GENERAL DATA 
Frequency response I OO Hz-SkHz. rcl 500Hz 

( deviation from mean curve) . 
Frequency response overall within ± S d B  

( deviation from mean curve) .  
Impedance . 
Sensitivity for 2 .83V ( via 330 ohms for Jack) at 

500 Hz; ( equivalent to I watt/8 ohms) . 
Connection and lead length 

. +2dB, -4dB 

. 20Hz to I Ok Hz 
1 50 ohms 

. I 01 dBlin/97dBA 
. . .  jack ,  2 .4m 

Weight and  comfon . 
Type 
Sound insulation . 
Loudness . .  
Subjective quality . .  

. l 70g. average 
. magnetic film, supra-aural, semi-open 

Price ( typical. inc VAT) . 

l --
IOdB 

j 

100 100 500 lk 1k 

. . fair 
. good 

above average 
. .  £ 1 7  

Sk 10k 10k 

Frequency response !EC artificial ear, ' ideal' enve lope dashed 

frequency range, with a suggestion of excess l �-I 1 � +·s - L " 
around 1 kHz and then a smooth resonance-free 

IOdB 
but depressed treble. The result was equivalent to a j 
'-3 ' or so of treble cut setting on an amplifier tone 
control, and may therefore be corrected if so 
desired. 

The subjective performance resulted in an 
' above average' rating, which is fine at the price. 
The stereo presentation was good with the overall 
character relatively uncoloured, but with some 
dulling and with an impression of mid prominence; 
the effect was smooth and slightly ' shut- in' . 
Compared with the HPJ, the bass showed a little 

' +-' -� . .  , , ,  -· ·�·�· 

1 -1 _ 
10 Hz SO 100 200 SOO lk 1k 5k 10k 

Frequency response real ear, ' ideal' enve lope dashed 

(extensively re-assessed) 

Natural Sound Systems Ltd , 10 Byron Road, Wealdstone, Harrow, Middlesex 
Tel 0 1 -863 8624 

A subtly styled and relatively compact headphone, 
the HPJ utilised. the soft sub-headband system 
which gave good comfort. Two other smaller and 
less expensive phones of similar design (HP2 & '3) 
are also available, which offer progressively less 
sensitivity and bass extension. The impedance of 
the HP 1 was entirely uniform at 1 40 ohms, and the 
sensitivity was about average; higher than for most 
orthodynamics . Some noise exclusion was pro
vided, and judged subjectively, the bass extended 
down to a low 23Hz, with inaudible distortion. 

Lab measurement confirmed the extended low 
frequencies which were not greatly affected by the 
poorer seal on the real ear. Using the B&K, the 
response was quite close to the ideal, apart from 
a slight forwardness at 800Hz, a mild depression at 
1 .8kHz, and broadly deficient upper treble, 3 to 
5dB down. This overall ' shape ' was confirmed on 
the ' real ear' although rather more energy from 
2-8kHz was recorded here. 

Subjective testing gave results which corres
ponded closely with the B&K response. Extended, 
smooth and mildly 'rich' in character, a degree of 
mid hardness was noted (possibly the 800Hz lift), 
together with a slightly ' enclosed' feeling to the 
frequency balance; one listener commented that he 
felt it was a little oppressive . Stereo was well 
reproduced, with good clarity and detail ,  and a 
natural vocal balance. 

Easy on the ears, the HP l warrants strong 
recommendation. In some ways it represented the 
opposing solution to the Beyer DT440: both were 

judged good, but each in their own way deviated 
from the ideal response. 

GENERAL DATA 
Frequency response J OOHz-5 kHz, rel .  500Hz 

(deviation from mean curve) . . +4d8, -4dB 
Frequency response overall within ± 5 dB, 

(devialion from mean curve) . . . OOHz to 1 2 kHz 
Impedance . . . . .  I 40 ohms 
Sensitivity for 2 .83V (via 3 30 ohms for Jack) al 

500Hz; (equivalent to I watt/8 ohms) . . . 1 04dB!in/98 .5dBA 
Connection and lead length . . . . . . .  jack, 2.4m 
Weight and comfort. . . . . . . . . . . .  250g, above average 
Type . . . . . . . . . . . .  orthodynamic, supra-aural, semi-open 
Sound insulation . . . .  moderate 
Loudness . . . . .  . . . . . . . . . .  good 
Subjective quality. . . . . . . . . . . . . . . . . . . . . . . . . very good 
Price, (typical, inc. VAT) . . . . . • . .  . . . . . . . . . . . . . . . . . . . . .  £35 

20 H' SO 1 0 0  100 500 lk 1k 5k IOk 10k 

Frequency response real ear, ' ideal' envelope dashed 
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Frequency response, Neumann Dummy Head, " ideal' curve dotted. 
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Frequency response. B&K4 / 5J Artificial Ear, " ideal' curve doucd. 



ALLENTON AUDIO 
D E R B Y  ( 0332) 701 1 94 

As o u r  reputat i o n  as consu l ta n ts grows , so does the l i st of 
reco m m e n d e d  products that we stoc k .  D e m o nstrat ions  a re by 

a p p o i n t m e n t  o n l y ,  w i th out o b l i ga t i o n ,  in your own home if 
you p refer it,  even i n gs i n c l u d e d .  We a re q u ite prepa red to 

trave.I many m i l es to demo nstrate our ' h a rd to get'  prod u cts 
(especi a l l y  ProAc, P rofi l e ,  Koetsu a n d  Syste m d e k ) .  

. F rom t h e  reco m m e n ded l i st w e  a r.e a ge nts for 
SYSTE M D E K, S .T. D . ,  H E L I U S,  M I C H E L L ,  WA L K E R ,  

D Y N AV EC TO R , G LA N Z , K O ETS U , O R TO F O N , C R I M SO N ,  
C E L E F , P R OAC,  T R I O  p l u s  m a n y  oth e r  su perb products that

h ave s l i pped th rou g h  the  H i F i  C h o i ce net ! 

G I V E  U S  A R I N G  W I T H O U T  D E LAY ! 
O U R S E R V I C E  I S  W I T H O U T  P A R A L L E L .  

A I WA 
T E C H N I CS 
P I O N E E R  
T R I O  
SONY 

SAN S U I  
A K A i  
WH A R F E DA L E  
B&W 
K E F 

F O R  A L L  THAT B E ST I N  A U D I O  A N D  H I F I  
C O N S U LT 

I D E A L  RAD I O  
Bota n ic Avenue;  Be l fast 
Phone :  ( 0232) 40798 

H I -F I & V I D E O  S H O P  
F O R  G LO U C E ST E R SH I R E 

A G E N C I E S I N C L U D E :  H I TACH I ,  SO N Y ,  J V C ,  PAN A
SO N I C ,  A& R ,  K E F ,  T EC H N I C S ,  QU A D ,  T E AC ,  TOSH 1 -
B A ,  M A R A N TZ ,  D U A L ,  T H O R E N S ,  SP E N DO R , M A ,  
S E N N H E I S E R ,  P L U S  M A N Y  M O R E .  

CA R PA RKING FA CIL I TIES, 
A CCESS & BA RCLA YCA RDS 

WEL COME 
RAY E L ECTR I CA L  L T D ,  

2 8 7  H I G H  STR E ET, 
C H E L T E N HAM . 223 1 7  

Southend/on Sea 
W H E R E  IT DOESN'T COST MO R E  FO R SOM ETH I NG BETT E R .  

How d o  you get there? Wel l  w e  a re s ituated o n  the A 1 3  
London Road j ust past H a m l ett Cou rt Road where,  

i nc identa l l y ,  you can park yo u r  car for 2 p  an hour.  Or 
maybe you would l i k e  to f ly into Southend 's own 
a i rport ?. Whatever you do you w i l l  f ind e q u i pment 
that you would norm a l l y  travel  m i les  for,  such a s : -

Ouad - Quantum - Elite - Hafter - Sugden -
Grant Lumley - Diesis - Vieta - Thorens - Michell 
- L ux - Trio - Sansui - Denon - Profi - Shure -

Oynavector. 
And guess what other e q u i pment is d u e  i n ?  You w i l l  

be surprised . Oh b y  t h e  w a y  m y  n a m e  is  B r i a n  O ' R o u rke 
and I w i l l  be p leased to meet you at 

Musically I ncl i ned 
3 1 7  London Road , Westcl i ff on Sea 

Essex Tel (0702) 3537 1 0 .  
(We know the better h i f i )  Access and Barclaycar9 welcome & No Fuss Credit arranged on most items . 
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