


Do you recognise the problem7 Mozart's 
Horn Concerto turned into Mozart's Foghorn 
Concerto by even the more expensive tape 
decks, when the trebles become misty, and the 
basses blurred? 

it's the cassette thats taking the shine out 
of the music, not the deck. 

T he fact is, until Sony's new Metallic tapes, 

there hasn' t been a cassette as sensitive as the 
most sensitive players. 

True, in early 1979 a couple of manu­
facturers launched their own metal tapes. But it 
seems they dropped a clanger. 

Within months one was said to be 
withdrawing his product from the market, and 
another to have hastily brought forward a 
major redevelopment programme. 

Sony, on the other hand, took the pains to 
get their Metallic tapes right first time. 

To improve retentivity and tape-to-head 
contact they wanted each and every micro­
scopic needle-shaped metal particle to lie flush . 
beside the one next to it, herringbone fashion. 

Recent rev1ews 1n the hi-fi press suggest 
that th1s extra attention to detail has been more 
than worthwhile. 

Since a poorly constructed cassette 
allows wow and flutter to sabotage the mus1c 
it plays, Sony redesigned the mechanical parts 
of all the cassettes in their range. 

The result, their unique SP mechanism. 
lt works like this. 

Adopting the 
same eng1neenng 
pnnciple which keeps 
a High Speed Train on 
the tracks at 125 m ph, 
the hubs of every 
cassette have a deep 
groove running around 
their circumference. 

T he parallel ribs 
moulded onto the poly­
ester 1nner liner slot 
into this, and prevent 
wobble, sticking and 
1amm1ng. 

Sony tapes are 
tested for their heat­
resistance in an oven 
hot enough to bake a 
loaf of bread, and then 
run for 2000 km to 
make certain they are 

vibration-proof. The point being, every Sony 
cassette is a better made cassette, whether it's 
the inexpensive CHF or the new Metallic tape. 

And that means better performance. 

Unlike some of their competitors, Sony 
tapes are here to stay. 

Sony tape. Remarkably close to orig1nal 
sound. S 0 NY.; 



CASSETTE D E CKS & TA P E  
W i t h  dozens of d i ffere n t  ca ssette decks i n  
t h e  shops  - a n d  a b o u t  a s  m a n y  types of' 
tape - you a re faced w i th  a d a u n t i n g  task 
of f i n d i n g  the  r i g h t  model  for  your  pocket  
and p u rposes . Fe r ret i n g  out  s u i t a b l e  tapes 
isn ' t  easy , e i t h e r ,  wi thout  g u i d a nce . Th is  i s  
where o u r  D i gest c o m e s  i n .  G o rd o n  K i n g  
h a s  t h o ro u g h ly  tested 5 0  cassRtte decks , 
a n d  b roken  down the resu lts in v a r i o u s  
w a y s  to h e l p  you  i d e n t i fy what  y o u  wa n t .  
I n  par t icu l a r  two ra n k i n g  syste ms have 
bee n deve l oped: ra t i n gs o n  a sca le  of f ive  
fo r  tec h n i c a l  mer i t ,  w i thout  reg a rd to p r i c e ,  
a n d  a n other  sca l e  y ie l d i n g  ra t i n g s  of va l u e­
f o r- m o n e y .  We h a ve a l so i n t ro d u ced a t ie­
u p  between the decks '  tape req u i re me n ts 
a n d  t h e  c h a ra cter ist ics  of t h e  tapes 
themse lves . S o  n ow i t  i s  easy fo r you to 
p i c k  the  best ta pe for  y o u r c h osen deck . 

S pe n d  w ise l y .  
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PR£fftC£ 
' w a s  g l a d  t o  h a v e  h a d  t h 1 s  

o p p o rt u n 1 ty o f  w r i t i n g  a ' re v i e w '  
b o o k  w i t h o u t  h a v i n g  to c o m p 1 l e  fo r 
p u b l i cat i o n  e l a bo rate l i sts a n d  c h a rts of a l l  
t h e  measu red resu l ts t h a t  I obta i n  i n  the  
l a b .  I often wonder  how m a n y  peop le  rea l l y 
rea d a n d  study t he m .  T hey a re proba b l y  of 
ass ista nce to des i g n e rs a n d  resea rchers ,  
b u t  my tas k  i s  esse n t i a l l y  one  of wr i t i n g  for  
the  o rd i n a ry consumer  espec i a l l y  i n  t h i s  
boo k .  M y  feedback  i n d i cates t h a t  o n  t h e  
w h o l e  the  read e r  o f  rev i ews f i rst l o o k s  at  
t h e  l a st coup le  of p a r a g ra p hs to try to get a 
b i rd ' s  eye i m p ress i o n  of the  p ro d u ct .  I f  h e  
i s  t h u s  mot ivated h e  t h e n  goes back  to 
s tudy  t h e  rev i ew in  g reater  depth 

Y o u  wi l l  see that  in  the  deck rev iews I 
h a ve a d opted the  exce l l ent ' p l ot '  a p p l ied  i n  
o t h e r  o f  m y  wr 1 t 1 n g s ,  whereby the  f i rst part 
d i s c l o'ses the facts , the seco n d  p a rt my 
f i n d i ngs a n d  the t h i rd a n d  f i n a l  p a rt my 
verd i c t .  T h e  l a c k  of  pa rameter  ta b u l a t i o n s  
g i ves m o re roo m  fo r  t h i s  i m po rta nt  text . 

H oweve r ,  as I a m  dea l i n g  w i th  a 
tec h nica l s u bject  i t  i s  esse n t i a l  to ma ke 
tec h n i c a l  mea s u re me nts . T o  t h i s  e n d ,  
t h e refo re , e a c h  d e c k  was s u bjected to l a b  
scrut i ny a n d  m a x i m u m  effort  w a s  a pp l ied  
to  the  a ssess ment  of  t h ose tec h n i c a l  t h i ngs  
wh i c h , i n  my o p i n i o n , have  a n  i n f l ue nce o n  
t h e  overa l l  l i ste n i n g  exper ience .  R at h e r  
tha n bei n g  p resented i n  the  form of f i g u res 
w h i c h  the test i ns t r u m e n ts rea d ,  I have 
t ra ns l a ted some of the  ma i n  test  res u l ts to 
we l l - u n d e rstood ba r g ra p hs (the ta l l e r  the 
b a r ,  the  better the  tec h n i c a l  res u l t ) , w h i c h  
a re then  c o l l ect ive ly  conta i ned , o u t  of  
' h a rms wa y ' , a t  the  back  of the  boo k .  

S ome o f  t h e  m o re i m p o rta n t  t h i n g s  
w h i c h  y o u  m a y  w i s h  to k n ow a bo u t  
stra i g h t  awa y ,  s u c h  a s  the  re l a t i ve b i a s i n g  
J f  the  deck  ( w h i c h  h e l p s  you  to t ie  i t  u p  
N i t h  s u i ta b le tapes ) , h ow we l l  i t  performs 
N i t h  meta l tape , t h e  usef u l ness of  the 
-nete r i n g ,  and a few other  res u l t s  a re  
�xposed in  each  rev 1 ew .  You wi l l  see that  I 
�ave used a very s i m p l e  'code '  fo r  b i a s i n g ,  
N h i c h  i s  f u l l y  e x p l a i ned  e l sewh e r e ,  a l o n g  
v 1 t h  a f ive- p o i n t  b a r  g r a p h  format  ra n k i n g  
;ystem - t h e  h i g he r  t h e  b a r ,  t h e  better  t h e  
esu l t .  

E a c h  rev i ew i s  a l so s u p p o rted b y  a n  
osc i l l o g r a m  o f  1 k H z  s q u a rewave perfor­
ma nce and by a pen  c h a rt of  f req u e ncy 
r e s p o n s e  f o r  two or m o re ta p e s . 
B e i n g  ' p ic tu res'  they a re fa r eas ie r  to  
ass i m i l a te than ta b u la ted f i g u res ,  b u t  i t  
m u st be u n d e rstood that  the  f req u e ncy 
res ponses , w h i c h  a l so revea l D o l by or  
n o i se red u c t i o n  i n teg r i ty ,  ref lect the 
m a g net ic  p ropert ies  of  t h e  tapes used as  
we l l  a s  the  eq u a l i sat i o n  accu racy and the  
low bass perfo rma nce of  t h e  decks .  
Di ffere n t  ta pes cou l d  g ive d i fferent res u l ts .  
H oweve r ,  beca use t h e  tapes used a re 
named a n d  you can t h u s  refe r to the i r b i as  
d e m a n d s  i n  the  cassette tape  sect ion,  they 
g ive f u rt h e r  va l u a b le  s u p p o rt w i th  respect 
to the  set- b i a s  of ea c h  deck . 

T h e  sq u a rewaves , o n  the  other  h a n d , a re 
h a r d l y  a ffected at a l l  by the  ta p e ,  desp i te 
the  fact  t h a t  they we re recorded a n d  
r e p l a y e d  f o r  e x a m i n a t i o n  a n d  
p h otog ra p h i n g .  I n  a l l  cases t h e re a re two 
s q u a rewaves , one s h owi n g  the res u l t  w i th  
the  1 9k H z  ( M P X )  f i l te r  o f f  a n d  the  other  
w i th  i t  on ,  p l us  D o l b y  where necessa ry . 

Overa l l  a ssess m e n t  m u s t ,  of cou rse , 
i n c l u d e  the  featu res p rov ided by a dec k ,  
a n d  t o  h e l p  y o u  a l o n g  t hese l i nes y o u  wi l l  
f i n d  a co m p re h e ns ive l i st a t  t h e  b a c k  o f  t h e  
boo k ,  w i t h  the  feat u res p rese n t  o n  a n y  
par t i c u l a r  deck  t i c ke d .  A n y  feat u re not  
l i sted i s  genera l l y  refe rred to in  the  rev iew . 

Each deck  was c o n nected to a h i -f i  
system and a u d i t i o n e d , and  to some 
deg ree i t  was exa m i ned for  ' e lectro n i c  
q u a l i ty ' .  After ta k i n g  acco u n t  of a l l  t hese 
t h i n g s ,  my f i n d i ngs  a n d  the p r i ce ,  ea c h  
d e c k  i s  c red i ted w i th  a two-c o m p o n e n t  
ra n k i n g  o r  g ra d i n g  v a l u e ,  w h i c h  you  w i l l  
f i n d  fu l l y  ex p l a i ned e l sewhe re i n  t h e  book 
( t h e  conte n ts l i st wi l l  te l l  you  w h e re ) . _ 

H a v i n g  now been ru n n i n g  my Tape 
Check ser ies i n  Hi-Fi For Pleasure fo r  m o re 
t h a n  fou r yea rs , the  wea l t h  of exper ience 
t h a t  I h a ve a cq u i red o n  the  d i ffe re n t  ma kes 
a n d  fo r m u l a t i o n s  d u r i n g  th is  t ime is  
ref l ected i n  the  Ca ssette T a pe sect i o n .  
A d d i t i o n a l  tests were m a d e  w h e re 
necessa ry to recheck  certa i n  p ropert i es , to 
detect c h a n ges in u pd a ted f o r m u l a t i o n s  



a n d  to establ i sh the b ias dem�nds for deck 
l i nkage in this book. : . 

l t  has not been possib le to evolve relative 
' ra n k i ng values ' , as with the deCks 
the m s e l ves , b e c a u s e  the u l t i m a t e  
performance of a cassette i s  much

· 

dependent  on the dec k .  H oweve r ,  the re 
a re cassettes whi ch seem to s u i t  a wider  
ra nge of decks tha n othe rs , a n d  you wi l l  
see which these a re from the rev iews . So­
ca l l ed , ' l ow b ias '  1 201-'s ox i des j u st ca n n ot 
pe rfo rm well  in decks of hi gher  b ias ,  for 
work i n g  u nde r over-b iased cond i t ions  i t  i s  
natu ra l  for such tapes to show a poo r h igh 
f req ue ncy perfo rma n ce . Wi th l ow-b ias  
decks a n d  those with adj ustable o r  a u to­
sett i n g  b ias  a n d  eq they ca n perfo rm q u ite 
we l l  and genera l l y  ;have the adva ntage of 
l owe r p r i ce .  Convers e l y ,  ' h i gh-b i a s '  
( n o rma l  b ias )  1 201's o x i des work ing i n  a 
l ow-b ias  deck wi l l  exhi b i t  h igh freq uency 
e m pha sis . l t  i s  al l  a ma ·tter of ba lance . 

Each cassette tape review shows by the 
f ive- p o i n t  ra n king system my exper ience of 
i ts performa nce on s i x  c o u n ts whe n 
operat i ng  i n  a test machi ne at the b ias 
sett i n g  i n d icated . Poss i b le dev iat ions  a n d  
othe r comment  are g iven i n  the text of the 
rev iews 

I must ment ion that my measureme nts 
over the yea rs have sh,own that a tape of 
part i c u l a r  type ca n measure d i fferent ly  
when taken fro 'm a ditferent batch . The· 
ge n e ra l  t r e nd is f o r  p rog re s s i v e  

· imp rovement. after i'l for m u la t i o n  has been 
lau nched ; but, sad ly,  it wou l d  seem that i n  
some i nstances the re c a n  b e  a deter i o rat ion 
i n  later  p roduc.tio n w i th respect to the 
resu lts obta i n ed from the f(rst sa mples , 
thO,ugh this is by ho means cOm m o nplace 
a n d  is not  usu a l ly app l i cable to f i rms who 
m a n u factu re their own oxide. 

I wou ld a lso l i ke to make it perfect l y  c lea r 
that I ope rate a small  co n s u l tancy servicE: 
and I a m  somet i mes cal led upon by ta pe 
m a n u fa c t u re rs a n d  d i s t r ibu t o rs to 
u nderta ke for the m i n dependent  l a b  tests 
of the i r  products , for whi ch they pay me. 
Look i ng through the cassette ta pe reviews 
I f iQd that ove r pbout  five yea rs ,  six of the 
f i rms whose .tapes . are inciud�d rave 

,c6nsul ted me in: thl
S. . Way, •.A consultant 

wqvld not .re.rna� . ih� �����. if �e · was ��yed j!t'l an:Y w�y �v svt:A ·�tssoti�tion, 
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my own; ne i the r arr'r I nor my Coinpa riy. 
e m p l oyed as a ' retained' consu l tant , nor  
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pro mot iona l matter withou t  permi�s ion.  I 
have s i nce ha lted thi s  pract i ce. When ou r 
perm iss ion is sou ght we inva r iably give a 
l ice nce for re- use of the materi,'a l ,  p rovided 
i t  i s  not p resented unfa i r ly .out of context 
and tha t the Ed i tor  of the maga,z ine i n  
whi ch i t  was or ig in a l ly pu b l ished raises n o  
o bj ect io ns: We the n usu a l ly make a Cha rge 
to the f i rrn for  the use of the copyright and 
ou r name . I made thi s  perfectly c lear 
seve ra l yea rs back in  most. o( the hi -fi 
magaz ines . ' ' . ; . '' . 
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Ci!TTINCi DOWN TO B8S1CS 
A ca ssette d eck d oes two t h i n g s .  l t  

se rves a s  a prog ra m m e  sou rce i n  the  
sa me way as  a record deck o r  rad i o  t u n e r ,  
de l iver i ng  prog ra m m e  s i g n a l s  whi ch y o u  
ca n c o n nect to t h e  tape i nput  of you r 
a mpl i f i e r .  l t  a ls o  a l l ows you to m a k e  up 
you r own pro g ra m m e  mate r i a l  from a ny 
other s i g n a l  s o u rce , a n d  t h e n  rep lay i t  
throu g h  you r a mp l i f i e r .  l t  i s  o n e  of the most 
versa t i l e  of h i -f i  i te m s .  

F o r  rep lay  o n l y  you ca n b u y  pre-recorded 
cassettes w h i c h  a re the equ iva l e n t  of 
g ra m oph o n e  records .  

Noise Reduction 
i t  is n ow wi d e l y  k nown t h a t  ' D o l by '  refers 
to a n o i se red u c t i o n  syste m .  N o ise in hi-f i  
te r m i n o l ogy i s  the ' h iss '  w h i c h  you c a n  
somet i mes hea r behi n d  the soft pa ssages 
of m u s i c ,  espec i a l l y  whe n the vo l u me 
cont ro l  of you r a mp l i f i e r  i s  set fa i r l y  h igh for  
l i ste n i n g  l o u d . Th is  ' h i ss' i s  one  of the 
b i g gest banes of h i -f i , whi c h  is a cce ntu ated 
by the s m a l l  part ic les of  ox ide o r  pu re i ro n  
o n  the tape pa ss i n g  the rep lay hea d . T h e  
g ra moph one record equ iva l e n t  i s  the 'h iss '  
( a n d  ' c l i cks' in  th is ca se ) p ro d u ced by the 
sty l us of the p ick up cart r idge sc rapi n g  
a l o n g  the g roove o f  the record . 

Over the yea rs a u d i o  e n g i neers have 
sou ght to red u ce this 'h iss '  o r  n o i se ,  
w i thout  u nd u l y  i mpa i r i n g  t h e  wa n ted 
prog ra m me mater ia l ,  by thi nki n g  up a n d  
devel opi n g  c l ever e lect ro n i c  c i rc u i t ry . 
M a n y  n o i se red u c t i o n  syste ms have been 
evolved over the yea rs , some of w h i c h  g i ve 
a g reater  n o i se red u c t i o n  tha n others. T h e  
one which has acqui red the g reatest 
momentu m i s  a system whi ch was 
devel oped by R a y  D o l by for d o mest ic  
cassette recorders ,  k n own a s ' D o l  by B ' .  

Y o u  wi l l  see tha t v i rtu a l l y  a l l  the decks 
i nvest i g a ted i n  th is  book  a re equ ipped wi th  
D o l by B n o ise red uct i o n .  M o reove r ,  pretty 
we l l  a l l  the mus ic  cassettes you buy wi l l  
ha ve bee n reco rded w 1 th D o l by B s o  that  
you c a n  p lay the m prope r ly  o n  you r 
ca ssette deck  w i th  the D o l by switch o n ,  
the reby a chievi n g  t h e  adva n tage  of 
ba c k g ro u nd 'h iss '  red uct i o n .  

You wi l l  come u p  a g a i nst d i ffere n t  n o i se 
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red u c t i o n  syste m s ,  some of w h i c h  prov ide  
a n  even g reater  decrease i n  backg ro u nd 
' h iss '  tha n D o l b y  B .  B u t  most of them , l ike 
D o l by B ,  a re two-way '  syste m s .  T h i s  
mea n s  t h a t  the c i r c u i t  needs to b e  a ct ive 
w h i l e  you a re record i n g  a nd a l so a ct ive in a 
reciproca l sense d u r i n g  rep lay . This i s  
s o m e t i m e s  c a l l e d  enco ding d u r i n g 
rec o rd i n g  a n d  decoding d u r i n g  repl a y .  T h e  
net  res u l t  of  t h i s  s c h e m e  i s  tha t the  no ise is  
red u ced w i t h o u t  the  f requ ency i n teg r i ty of  
the prog ra m m e  mater i a l  i tse l f  b e i n g  
i mpa i red . 

D o l by B red u ces the effect ive power of 
the no ise by ten t i mes . Thu s ,  if the  no ise 
w i t h o u t  D o l by B i s ,  sa y ,  X ,  t h e n  the n o i se 
power with D o l by B wi l l  be X d iv ided by 
te n ,  o r  X / 1 0. The res u l t  is that  t h e  
subjective i mpress i o n  of the  ' h iss '  m i g h t  b e  
J U dged to be approx i mate l y  ha l ve d ,  w h i ch 
is very usefu l .  

T h e re a re n o i se red uct ion  systems w h i c h  
d o  eve n better tha n t h i s ,  red u c i n g  the 
i n teg rated a n d  wei ghted n o ise powe r by a 
hu n d red t i mes o r  so meti mes m o re .  T h e  
very rece n t  ' D o l by C '  n o i se red u ction 
syste m ,  w h i c h  a t  the t ime of wr i t i n g  had  
not  pe rco lated very  deeply i n to d o m est ic  
cassette decks,  prov ides a h u n d red t i mes 
i n teg rated n o i se red u ct i o n .  l t  i s  i mposs i b l e  
to dea l with a l l  the no ise red uct ion  
syste m s ,  D o l by be i n g  emphas ised beca use 
i t  i s  fou n d  o n  v i r tua l ly a l l  h i -f i  decks , b u t  
you wi l l  h a v e  hea rd a bout  the others ,  
whi ch i nc l u d e  n a mes l ike ' d bx ' , ' H i gh­
Cam ' , A N R S ,  A D R E S ,  a n d  so fort h .  

Dyna mic R a n g e  
Dyna m i c  ra nge refe rs i n  esse nce to the 
'vo l u me ra nge '  between the softest s o u n d s  
tha t you wi l l  record to the v e r y  l o u d est 
o n e s .  T o  ' captu re' t hese o n  you r cassette 
tape i t  wi l l  be necessa ry for the ba ckg ro u nd 
' h i ss '  n ot to be l o u d e r  t h a n  the  softest 
sou n d s  whi le  at the same t i me the deck 
and tape s h o u l d  not  ove r load bad ly  a n d  
hence cause seve re d i stort i o n  on the 
l o u dest sou nds . C lea r l y ,  t h e n , the effect ive 
d y n a m i c  ra nge  of the syste m i s  i mproved 
by n o i se red uct i o n . 

N ow ,  whe n you a re reco rd i n g the tape is  



passed at a consta nt  speed aga i nst the  po le  
faces ,  sepa rated by a very  f i ne  gap ,  of an  
e lectro m a g n e t .  T h i s  is  ca l l ed the record 
hea d .  M ost of us  k now what a n  
e lectromagnet  i s .  If you were ta u g h t  a b o u t  
i t  a t  schoo l  you u s e d  to c o n nect a coi l o f  
w i re ( the  w i n d i n g ) , w h i c h  su r ro u nded a n  
i ro n  bar ,  ac ross t h e  te r m i n a l s  o f  a battery,  
and were d e l i g hted to d iscover that the i ro n  
ba r tu rned i n to a m a g n e t .  You a lso fou nd 
that  the  strength  of the magnet  decreased 
when you d iscon nected the battery , a n d  
t h a t  the mag net ism v a n i s h e d  comp lete ly 
when the bar was of 'soft '  i ro n .  With 
' h a rd e r' i ro n  you fou n d  that  we could make  
a perma nent  mag net by th i s  method . You 
a lso p roba b l y  t raced the l i nes of magnet ic  
fo rce u s i n g  g reased pa per a n d  i ron  f i l i n g s !  

T h ese b a s i c  expe r ime nts of ou r schoo l  
days exe m p l ify the  p r i n c i p les of tape 
record i n g .  The wi n d i n g  of the  record head 
is fed with  s i g n a l  c u rrent  obta i ned f rom the 
p rogra m m e  mate r i a l  to be recorded , and 
s i nce th i s  cu rrent is  f l u ctuat i n g  in  
a ccorda nce wi th  the ' m essa ge'  of the 
mus ic ,  fo r  exa m p l e ,  the  m a g n et ism at  the  
po le  fa ces a c ross the g a p  is l i kewise 
f l uctuat i n g . As the tap e ,  w h i c h  is coated 
with f i n e  p a rt i c l es w h i c h  c a n  be 
magnet ised , m oves stea d i l y  a c ross the 
head so i t  becomes recorded by sma l l  s ide­
by-s ide  ' ma g n ets' wh ose strength  ref lects 
the l o u d ness of  the s o u n d  a n d  wh ose 
length  refl ects the frequency . 

F rom o u r  schoo l  exper iments you a lso 
p robab ly  d iscovered t h a t ,  w h i l e  the  
mag net ism g ra d u a l l y  i n c reased as the 
c u r re n t  t h ro u g h  the w i n d i n g  was 
i n c rease d ,  there ca me a po int  where no 
m o re magnet ism cou ld  be coaxed i n to the  
i ro n  ba r .  You we re then to ld  that  t h i s  is  the  
magnet ic  saturation of the p a rt icu l a r  meta l .  
S o  i t  is  with  m a g n et ic  ta p e .  I f  we pass too 
m u c h  cu r re n t  t h ro u g h  the head w i n d i n g  
t h e  t a p e  wi l l  sat u rate,  a nd when  th i s  
happens the s i g n a l  i s  g rossly d i storted . 

H oweve r ,  with  ta pe reco rd i n g  we wa nt  
to keep the d i stort io n  as  l ow as poss i b l e  a l l  
the t ime a n d  w e  wa nt  t o  get a s  m u ch 
mag net ism o n  the ta pe as we ca n .  Over  the 
yea rs of  resea rch a nd deve lopment  of 

mag net ic  tape reco rd i n g  i t  has been found  
that  the best  way of  ach iev i n g  these 
req u i rements ,  at  th,e bass and m i d- range 
p a rts of the  mus ic  spect r u m  a nywa y ,  is  to  
feed to the head wi n d i n g  a long with  the 
s igna l  to be reco rded a nother  s i g n a l ,  w h i c h  
is  ca l l ed the bias signal. L ike  m u s i c  s i g na l ,  
t h i s  i s  a lso  a n  a l ternat i n g  s i g n a l  b u t  i t  i s  o f  a 
stea dy strength  ( a m p l i t u d e )  a n d  is of a 
f ixed h i g h  f req uency. 

M u s i c  s i g na l  spa n s  a f re q u e n c y  
spectru m f r o m  a b o u t  20H z  to 20, 000 H z .  
T h e  term 'Hz' m e re l y  s i g n i f ies by h ow 
m a n y  t imes the  s i g n a l  is a l te rnat ing  
posit ive ly a n d  negat ive ly each second. At  
20H z ,  the n ,  the rate is 20 t i mes per  second 
and a t  20, 000Hz (or  20k H z  - the ' k ' 
sta n d i n g  for  thousa n d )  20, 000 t i mes per  
second . T h e  b ias  f req uency is p laced we l l  
a bove the h i g hest mus ic  f req uency ,  a n d  
m i g h t  b e  a s  h i g h  a s  1 00k H z ,  o r  perhaps 
even h i g he r ,  to avo id it i n terfer i n g  with  the  

.s i g n a l  be ing  recorded . The strength  of the 
b ias  s igna l  has to be matched to the n a tu re 
of the coa t i n g  on the tape . 

' C h rome'  a n d  so-ca l led ' pseu do-c h rome'  
tapes  need more b ias  tha n ' ferr ic '  tapes , 
w h i l e  the la test meta l pa rt ic le  tapes need 
m o re bias  than the c h rome types for  the 
best resu l ts .  T h i s ,  the n ,  i s  why there is a 
switch on y o u r  cassette deck to cha nge the 
b ias  leve l  to s u i t  the  d i ffe re n t  tape types . l t  
i s  a l s o  n ecessa ry t o  c h a n g e  t h e  
equalisation t o  s u i t  t h e  d i ffe rent  types so 
that you get a ' f l a t '  f req u e n cy response 
when the recorded tape is p layed bac k .  
Y o u  wi l l  f i n d  t h a t  t h i s  s u bject ,  w h i c h  is a n  
i m porta nt  o n e ,  is  cons idered i n  some deta i l  
i n  t h e  cassette tape i n trod uct i o n . Anywa y ,  
somet i mes you a re g i v e n  j ust one  swi tch 
wh ich sets the b ias  and e q u a l isat i o n  (eq for 
s h o rt )  for  the d i fferent  tape types together. 
O n  other  decks there a re two swi tches,  one  
for  setting  the b ias  a n d  the other  for  sett i n g  
the  eq . 

U n l ess you swi tch  to s u i t  the ta pe you 
a re us i n g ,  the resu l ts wi l l  be very poo r .  On 
some decks the cha nge between ferr ic  
(Fe), c h rome (Cr) and recent ly  meta l is  
a c h ieved a u tomat ica l ly by coding ho les 
a lo n g  the botto m edge of the cassette . 
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the 
be pretty , c l ose to obta i n i n g  the 

max imum o u tpuf f.rom a g ive n  tape up to 
thE) poi n t  of m a g net ic  sa tu ra t i o n  and hence 
very high distort i o n . You wi l t  t h u s  be a b l e  
to reeor<;J up t o  Cl v i�bte levei a n d  sec u re the 
best' dynamic ra nge a�i provided by the 
nat u re of the tape a n d  t�e tech n ical  qual i ty 
of. the deck i tself . 

· · 

Dyna m i c  range i s  ofte n too�ed at ove r 
t h ree parts of the  m u s i c  spectrum - up to 
a bout 4kHz ( l ow a nd midd l e  frequenc ies ) , 
f r o m  a bout· 4kHz to 10kHz (hig h 
f requencies )  and f rom 1 Ok H.z to 1 6k H z  
( extra h igh f requ e n c ies ) . N ow, wh ite t h e  
H F  (h igh -frequency ) . b i(ls i m p roves the 
o u tp\Jt at. l ow and middle f reque n c ies i t  
tends to red uce the o u tput  a t  the h i g h  a n d  
extra h i g h  f requ e n c i es. T h i s  i s  beca use the 
b i a s  tends part i a l l y  to 'e rase'  the  very s h o rt 
wave l e n g t h  m a g nets c o r respo n d i n g  to 
t h ose f requ e n c i es w h i c h  i t  i s  h oped to 
record on the tape . Th i s  e ra s u re effect 
depends on h ow we l l  the tape i tse l f  c a n  
reta i n  the mag net i s m  - o r  h ow easy i t  i s  to 
e rase . There is a technica l term for t h i s: 
r;oercivity. A tape of h i g h  coerc iv i ty is less 
easy to e rase tha n one of tow coerc iv i ty . 

Cr type a nd meta l tapes have a g reater  
coerc i v ity than bas ic  Fe form u l a t i o ns. T h i s  
mea ns  t h a t  s u c h  tapes c a n  ,p rovi de a w ider  
HF dynamic  ra nge t h a n  bas ic  Fe tapes . T h e  
m o re rece n t  chro m i u m  d i o x i d e  M a rk 11 
tape , for  exa mple , has  a ve ry good H F  
perfo r m a n c e .  Mo reover ,  s i n ce its n o i se o r  
' h i ss '  level  i s  tow , t h e  qy narnic ra nge at  H F 
ca n be bette r than c h ro m e  su bst i tu te or so­
called 'pseudo chrome' brands. lt must 
a l ways be rem e m b e red that  the d y n a m i c  
ra nge of a tape o f  h igh output  but

· 
of 

re la t ively h i gh ' hiss' level may not be a n y  
bette r ( i t  cou l d  ·be worse, i n  f a c t )  tha n a 
tape of lower ou�pui put of tow ' h i1>s' l evel ! 

The
.' 
?m0�nt of o� �put th;:Jt a j 'ape cpn 

prov1<;Je; and 'hfilnce o n.e facto r of the 
d ynamir: range eq!Jati o n  at tow a n d  m i ddle 
f requenci es, · i s  descr ibed  by ano ther' 
tech n1cql term: r8manence. I have more to 
say, about th is in  the . i n t roduct i on

' 
to 

cas�eHe tapes, 
· 
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Erasure 
You r recorder  wi l l  a l so .h ave a n  e rase head 
and the tape passes over th is  befo re i t  
a r r ives a t  the  record hea d .  T h i s  i s  a n other  
' e l ectromagnet '  wh ose wi n d i n g  receives a 
st ro n g  s i g n a l ,  genera l l y  f rom t h e  H F b i a s  
g e n e ra to r ,  b u t  o n l y  when  the deck l i es i n  
the rec o rd mode . T h e  st ro n g  m a g net ic  f l u x  
a c ross thegap of the e rase head po le  faces 
has  the  effect of era s i n g  a n y  prev i o u s l y  
recorded mater i a l . T h e  tape t h u s  a r r ives at  
the record  head ' c l ear' of prev i o u s  s i g n a l  
a n d  read y  to b e  reco rded a g a i n .  Y o u  c a n  
e rase a n d  record miJny t i mes over befo re 
the tape wea rs o u t !  

F r o m  w h a t  I h a v e  a l ready said a bo u t  
coerc iv i ty ,  i t  fo l l ows t h a t ,  fo r  deep e rasu re 
of a h i g h  coerc iv i ty tape s u c h  as c h rome 
and pa rt i c u l a r l y  meta l ,  a n  extra powe rf u l  
e rase f l u x  i s  n ecessa ry. T h i s  i s  g e n e ra l l y 
prov i ded by t h ose decks wh i c h  a re 
e n g i neered fo r  prope r expl o i ta t i o n  of the 
meta l pa rt ic le tapes .  

Replay 
A l t h o u g h  I have c o n s i dered the  rep lay  
funct ion  in  the  forego i n g ,  a few non­
tec h n i ca l  words  a b o u t  what  happe ns  may 
prove i nst ruct ive . Two-head decks use the 
same head for  both record i n g  and replay. 
T h e  seco n d  head  i n  t h i s  case is the e rase 
h ea d .  Swi tc h i n g  c h a nges the mode of the 
f i rst head m e n t i oned for record i n g  or  
repla y .  I n  the rep lay  mode the  H F b i a s  i s  
swi tched  o f f  ( a l so  the  H F s i g n a l to t h e  
e rase hea d )  a n d  the h e a d  t h e n  acts rather  
l ike a m i n i a tu re dynamo T h e  wi n d i n g  i s  
coup led  to the in p ut of a sensitive a m p l i f i e r  
whose s igna l  then  passes t h ro u g h  the  eq 
c i rcu its a n d  o u t  to the deck' s rep lay 
sockets . 

· 

As the c ha n g i n g  mag net ic  patte rn wh i c h  
i s  recorded o n  the tape passes the head 
po l e  faces , .  a c o rrespond i n gly ·c h a n g i n g  
m a g n etic f i e l d  i s  d eveloped a c ross t h e  head 
gap and a cha n g i n g  f lux  c u ts a c ross the 
wi nding . T he net res u l t  i s  t h a t  a sma l l  
vo l tage deve l ops a c ross the wi n d i n g .  T h i s  
i s  cal led t h e  signal voltage s i nce i t  ca r r ies 
the ' messag e '  of the s i g n a l  w h i c h  was u sed 
to. make the tape recor d i ng in the f i rst 



place . This is equ iva l e n t  to the s i g n a l  
vo l tage whi ch i s  d eve l oped a c ross the 
o u tput  of a p ickup car t r idge  whe n it is  
'p lay i n g '  the  m o d u l a ted g roove of a 
g ra m ophon e  record. Tha t is a l l  the re is to i t  
rea l l y  - i n  bas ic  te rms ,  a n yway ! 

Three-head decks u se sepa rate m a g net ic  
po les ,  gaps and wi n d i ngs  fo r  reco rd i n g  a n d  
repl a y ,  b u t  the hea d s  work i n  exact ly  the 
sa me way a s  I have a l ready expl a i ned . 
The re a re a d va n ta ges of sepa rate record 
and rep lay  head s  and these I have brou ght 
to l i ght in a sepa rate story . 

Dolby Headroom Extension 
Seve r a l  i deas fo r  i mprov i n g  the  effect ive 
d y n a m i c  ra n g e  a t  h igh a n d  ext ra high 
frequenc ies have bee n brou ght to f r u i t i o n ,  
a n d  o n e  whi c h  i s  beg i n n i n g  t o  appea r o n  
s o m e  d e c k s  i s  ca l l ed ' Do l by H e a d room 
Extens i o n '  o r  ' Do l b y  HX '  fo r  shor t .  Y o u  w i l l  
reme mber  tha t I sa i d  t h a t  o n e  of t h e  
pro b l e m s  of H F b i a s  i s  the eras u re effect 
tha t it  has o n  high a n d  ext ra h igh 
f requ e n c i es ,  cor respo n d i n g  to  the ve ry 
sho rt wave - l e n g ths ( e g , ve ry sho rt 
' ma g n ets' ) reco rded o n  the tape . This ca n 
be red u ced by u s i n g  tape of hi ghe r  
coerc i v i ty , beca u se t h e  very sho rt recorded 
mag nets a re then tha t m u ch m o re d i ff i cu l t  
to e rase - the hi ghe r-f requency s i g n a l s  
' s t i ck' o n  the tape bette r. 

Even s o ,  the o u tput  whi ch you  ca n 
obta i n  at s u ch h igh f reque nc ies is often 
s i g n i f i ca n t l y  less tha n you ca n obta i n  a t  l ow 
a n d  m i d d l e  f requ e n c ies when the tape i s  
b i ased prope r l y  for  the least  d i sto rt i o n  a t  
these f reque n c i e s .  Y o u  c a n  obta i n  a 
g reate r hi gh-frequency o u tput  by red u c i ng 
the  b i a s  b u t  o n l y  at the expe nse of red u ced 
l ow- a nd m i d d l e-f requ ency o u tpu t ,  hi ghe r  
d i stort i o n  a t  those f reque n c ies a n d ,  i f  the 
b i a s  is turned d own too m u ch,  a n  i n c rease 
i n  a certai n k i n d  of  n o i se: modulation noise. 

Wha t happe ns  is tha t ,  if you a tte mpt to 
obta i n  m o re o u tput  a t  high f requ enc ies ,  
i nstea d of the rep lay  output  i nc rea s i n g  the 
d i stort i o n  r ises d ra ma t i ca l ly whi l e  the  
output  ho lds  fa i r l y  stea d y .  Actua l ly ,  i f  you 
g o  o n  i n c reas i n g  the reco rd i ng leve l  the 

d i stort i o n  wi l l  hit a ce i l i n g  a n d  the o u tput  
wi l l  sta rt to f a l l .  Th is  i s  somet i mes c a l led  
hi gh-frequency saturation, whi c h  i mp l i es 
that the tape is u n a b l e  to acco m m od a te 
a ny m o re m a g net ism over  that pa rt i cu l a r  
ra nge of  f requ enc ies .  i t  i s  n o t  rea l l y  
satura t i o n  i n  the t r u e  sense o f  m a g net ism . 
l t  is m o re of a 'se l f -d e m a g net i s i n g '  process 
whi ch has a s i m i l a r  effect to satu ra t i o n  i n  
t h a t  t h e  hi gh-freque n cy s i g n a l s  whi ch d o  
' s t i c k '  to the tape a re compressed. T h ey 
fa i l  to expa n d  to the i r  t rue  l evel  a n d  they 
a re accompa n i ed by very heavy d i stort i o n . 

N ow ,  beca use you ca n record a tape a t  
h igh f requ e n c ies to a higher leve l ,  befo re 
the effects of  compress i o n  sta rt ,  by 
red u c i ng the b i a s ,  D o l by H X  has been 
c l eve r ly  e n g i neered to expl o i t  this we l l  
k n own pr i nc ipl e .  Whe n the c i rc u i t  senses 
tha t the prog ra m m e  s i g na l i s  r i ch in st rong 
hi g h -f reque ncy compo n e n ts whi ch wou l d  
be l i ke l y  t o  r u n  the tape i n to co mpress i o n , 
i t  a u tomat ica l l y t u r n s  d own the b i a s  whi l e  
those co mpon e n ts prev a i l  a n d  i n  this way 
provi des an e nha nced h i gh-f requency 
headroom. Thi s  s i mp ly  mea ns  tha t the re i s  
m o re ro o m  for  the high-frequency s ig na l s  
to wo rk  i n  befo re compress i o n  sta rts . 

U n fort u nate l y ,  whe n the b ias  is red u ced 
the tape becomes m o re sens i t ive a t  h i gh 
f reque n c i es s o ,  u n l ess somethi n g  is d o n e  
a b o u t  thi s ,  low-level ( m ea n i n g  fa i r l y  wea k )  
s i g n a l s  wi l l  b e  rep layed wi th  a n  u n natu ra l  
t reb le  empha s i s ,  resu l t i n g  i n  a shr i l l ,  too 
' b r i ght' type of sou n d .  I f  you rea d  the 
sect i o n  on equ a l i sa t i o n  i n  the i n t rod uct ion  
to cassette tapes you  wi l l  d i scover tha t ,  
befo re the record i n g  s i g n a l  i s  f e d  to the 
wi n d i n g  of the record hea d ,  the  t reb le  i s  
d e l i berate l y  boosted to he lp to a chieve a 
u sef u l  overa l l  hi gh-f requency respo nse . 
D o l by H X  thus a r ra nges fo r  the net  t reb le  
boost  of record i n g  ( c a l led  record pre­
emphasis) to be red u ced whe n the b i a s  i s  
tu rned d ow n  o n  s t rong hi gh-f requency 
s i g n a ls. This neat ly  resto res the f requ e n cy 
response i n teg r i ty a n d  fu rthe r he lps with 
the o bj ect ive of w i d e n i n g  the hi gh­
frequency dyna m i c  ra n g e .  

W h e n  t h e  st re n g th of t h e  high-frequency 
compo n e n ts of  the p rog ra m me s i g n a l  fa l l s ,  
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TANDBERG RECORDING QUALITY STARTS AT £299 
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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. 

T herefore, 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 ofTandbergs 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 15dB 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. 

DY NEQ circuitry automatically 
adjusts equalisation of high frequencies 
preventing tape saturation and distor­
tion, dramatically improving maximum 
recording levels and dynamic range. 

Tandbergs special features are in 
fact endless, yet all are manifest in a sup­
reme quality of sound. 

T q*"ultimately has to be the only 
criterion by which you can ever judge 
Tandberg tape recording. 

TANDBERG 
ANYTHING LES.S WOULD LEAVE YOU DISSATISFIED 

TANDBERG LTD. R(VI( ROAD. EL LAND ROAD, LEEDS LS118JG TEL 105321 77484.1 
THE REMOTE CON"TAOL H ANDSET ILLUSTRATED IS AN OPTIONAl EXTRA 

AVAILABLEONTHET020A,440A.AND3004AECOAOEAS 



Q£TTINCi DOWN TO BASICS 
the  bias m c reases a ga i n  a n d  t h e  recording 
p re�e m p ha sis goes bac:k to ' n o r ma l ' .  I t  
w o u l d  seem that  the  mon1e n ta ry red u ctio n 
i n  b i a s  h a s  l ; tt l e  a d ve rse e ffect  o n  t h e  
p e r f o rma n c e  a t  l ow a n d  m i d d l e  
f req u e n c i e s ,  poss i b l y  beca u se ,  when  t h e re 
is a n  a b u n d a nce of t re b le i n  t h e  m u sic , 
t h e re is p roba b l y  red u ced bass , a nyway 
From tests that I have made t h e re is a l so 
rea son to be lieve t h a t  when the bias is 
tu rned d own to a c c o m m o d a te the hig her  
f req u e n cy c o m p o n e nts  bett e r ,  t h e  s t rong  
h ;g h � f r e q u e n c y  c o m p o n e n ts o f  t h e  
p rog ra m m e  s;g n a l s  the mse lves se rve to 
h e l p  c o m p l e m e n t  the t a p e ' s  bia s a t  t h e  
l ower  freq u e nc;e s .  

A l t h ou g h  not  work i n g  i n  the same wa y ,  
J V C ' s  a u to m a tic ,-,oise reduc t i o n  system 
( A N R S )  ;n so�ca l l ed ' s u pe r '  mode a l so 
e n h a nces t h e  hig h�freq ue ncy d y n a m;c 
rrn g e .  In ad d i t;o n to the n o r m a l  n oise 
red u c i n g  a c t i o n ,  the system a utomatica l l y  
dec reases t h e  leve l  o f  st ro n g  h;g h�  
f req u e n c', m u s;c c o m p o n e n ts f o r  record i n g  
and resto res t h e  leve l  m tegr i ty  d u r i n g  
re p l a y . 

Output Signal and Monitoring 
After  t h e  eq u a l i sa[;o n whic h takes  p l a ce in 
the  deck i tse l f ,  the re p l a y  s;g n a l s  a re 
cou p l ed to t h e  ta pe re p l a y  sockets of t h e  
h i �f i  a m p l ifie r .  Eq u a l i sa t;on i s  t h u s  not  
req uired in  t h e  a m p l i fie r .  T h;s means  that  
you ca n con nect  the  re p lay  o u t p u ts of  you r 
ca ssett• deck to t h e  t u n e r  o r  a u xilia ry 
sockets  �f :1 :e a m p l i fie r .  

M ost a m p l i f;ers a re eq uipped with 
sockets  spec i a l l y  des i g n a ted  ' ta pe p l ay ' , so 
i t  IS best to u se these . They a re bro u g h t  
into o pera t;o n b y  set tmg the  a m p l ifie r ' s  
tape sv:itc h t o  ' m o n i tcr ' . W h e n  you  switc h  
to ' sou rce '  t h e  o u t p u t  p a r t  o f  the  a m p l i f i e r  
i s  t h e n  s e t  to receive s;g n a l s  f rom the  ;n p u t  
p a rt ,  w h i c h  ;tse lf I S  m rece 1p t  o f  sig n a l s  
f r o m  the  radio t u n e r  a n d  record dec k .  I n  
t h e  ' m o n i to r '  pos i t;o n o f  t h e  sw;tch  y o u  wi l l  
g e t  no  o u t p u t  f rom t h e  spea k e rs f r o m  these 
sou rces - on ly  a n  o u t p u t  f rom cassette 
deck  rep lay . 

I f  you  have a t h ree� head  deck you ca n 
compa re betwe e n  ' m o nitor '  a n d  ' ta p e '  

e i t h e r  b y  o p e r a t i n g  t h e  d e c k ' s  
' ta p e / so u rce'  swi tch  o r  t h e  a m p l if i e r ' s  
' m o n i to r / s o u rce'  swi tc h .  I n  t h e  l a t t e r  case 
t h e  dec k ' s  switch m u st l ie  m t h e  ' ta p e '  
p o s i tio n .  T h e  sig n a l  l eve l s  a t  the  re p l a y  
o u t p u ts o f  a cassette deck  a re s uita b l e  f o r  
direct c o n n e ctio n to the  tape  p l a y  i n p u ts of  
t h e  a m p l i fie r w h e n  t h e  sockets  a re ' p h o n o '  
t y p e  on b o t h  ite ms . l t  i s  n o t  easi ly  possib l e  
to con nect  a ' p h o n o '  ci rc uit to a D I N  
circ ui t .  Ada ptors are ava i l a b le  b u t  u n l ess 
you k n ow exact ly  what  you a re d o m g  you  
cou ld  g e t  into  p ro b l e m s  a n d  s p o i l the  
q u a lity o f  the  rep rod u ctio n .  T h e  ru le ,  t he n ,  
i s  ' p h o n o '  t o  ' p h o n o '  a nd D I N  t o  D I N .  I f  
y o u  have a c h o i ce a lways u se the  ' p h o n o '  
sockets  beca u se you  inva r;a b l y  get  t h e  best 
q u a l i ty of  s i g n a l  ( i n  terms o f  ;nter fac i n g )  

S;m i l a r l y ,  t h e  s i g n a l  l eve ls  a t  the 
record m g  o u t p u ts of  t h e  a m p l if i e r  a re 
s u i ta b l e  f o r  d i rect  c o n nect i o n  to t h e  record 
i n p u ts of  the deck  when the s0c kets a re 
' p h o n o '  o n  both  i t e m s .  T h e  r u l e  is ag a i n  
' p h o n o '  to  ' p h o n o '  a nd D I N  t o  D I N  u n l ess 
you k n ow J U St what you  a re d oing  ( i f  you 
have t rou b l e  con s u l t  a re p u t a b l e  dea l e r ) . 

You wi l l  see f r o m  t h e  rev;ews tha t  some 
decks  a re eq u i pped wit h  a re p l a y  o u t p u t  
l eve l  c o n t ro l .  One adva n ta g e  o f  t h 1 s  1 s  t h a t  
1 t  a l l ows you  to m a t c h  the  v o l u m e  of  tape 
re p l a y  to t h a t  o f  the  radio t u n e r  o r  record 
deck , t h e reby a vo;d i n g  the  need f o r  
a djusting t h e  a m p l i f ie r ' s  v o l u m e  c o n t ro l  
when  you cha nge f r o m  tape to o n e  of  the  
o t h e r  p ro g ra m m e  sources , o r  vice versa. l t  
c a n  a lso h e l p  to esta b l i s h  the  same spea k e r  
vo l u me w h e n  you  c h a nge between 
' s o u rce'  and ' m o nitor '  a t  the  a m p lifie r 

R e m e m b e r  that ,  w h e n  the  a m p l i fie r ' s  
tape switc h lies ;n  the  ' m o nitor '  pos;t i o n  
w h i l e  y o u  a re reco rd;n g ,  y o u  a re n o t  
hea r;ng  the  s i g na l f rom t h e  t a p e  b u t  m e re l y  
t h a t  f r o m  the  e a r l y  s tages of  the  cassette 
deck  e l ect ro n i cs .  To m o n;tor  t h e  s;g na l 
f r o m  the  tape whi le  you a re record i n g  you  
need a th ree�head deck  w;th  of f�ta pe 
m o n;to n n g fa c i l i t;es .  

When  t h e  deck is eq u;pped w;th a re p l a y  
l e v e l  c o n t ro l  t h 1 s  a l so I n va r i a b l y  c o n t r o l s  
t h e  l e v e l  o f  the  s i g n a l  f rom the  hea d p h one  
ja c k  soc k e t .  
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F eat ures are not  f or noth in g ,  so to 
h e l p  you  com pare the cassette decks  

i n  terms of these I have c o m p i l ed  a l i s t  a t  
t h e  e n d  of  t h e  book  wit h b lobs  a t  t h e  
a pp ropr iate p l a ces . Any fea t u re in a d d i t i o n  
to  th ose n oted i s  referred to in t h e  rev iew .  

A good l y  n u m ber o f  features are 
c o m m o n  to  a l m ost a l l  decks , a n d  some 
have more va l u e  to the  user  than  oth ers . I n  
t his sect i o n ,  therefore , I pro pose br ie f l y  to  
ru n thro u g h  what  you  ca n expect ,  bri n g i n g  
o u t  t h e  more i m porta n t  o n e s  as  separate 
stories . 

Bias and Eq Switching 
A l l  t h e  decks  in t his book  have some sor t  of  
swi tc h i n g  to s u i t  t h e  impo rta n t  c l a sses of  
ca ssette ta p e ,  a t  least .  T h e re are two ways 
of  d o i n g  t h i s ,  exc l u ding  the  a uto-sett i n g  
d e c k s ,  eit her w i t h  se parate switches f o r  
bias a n d  eq o r  w i t h  g a n ged swi tches w h i c h  
s e t  the  bia s a n d  eq together .  T h e  seco n d  
w a y  i s  m o re conve n i e n t  to t h e  u ser a s  h e  
t h e n  o n l y  h a s  o n e  switc h i n g  operatio n to 
bother wit h . For exa m p l e ,  when a c h a n g e  
i s  m a d e  to C l ass 11 tape  the  eq i s  s e t  to  701-'s 
a n d  the bias level  swi tched a ccord i n g l y .  

W h e n  t h ere are separate b i a s  a n d  e q  
switches y o u  need t o  set o n e  t o  s u i t  t h e  e q  
of  t h e  tape a n d t h e  other to  b i a s  t h e  tape a s  
c l ose ly  a s  poss i b l e  to its req uire m e n ts .  T h e  
swi t c hes g e n e ra l l y  have s o m e  sort of  
l a b e l l i n g w h i c h  l e t s  y o u  k n o w 
(a p prox i m a t e l y )  w h a t  to d o .  S e parate 
switches  d o  prov i d e  a litt le  more versa t i l i ty 
over t h e  ga nged  o n e s ,  partic u lar ly  w h e n  
there are t w o  b i a s  setti n g s ,  sa y ,  f o r  C l a ss I 
1201's o x i de tape. You ca n set the eq to 
1 201's and t h e n  the b i a s  switch to t h e  
pos i t i o n  w h i c h  s u i ts  t h e  tape best . T h i s  
mea ns that  wit h s u c h  a deck  you m i g h t  be 
a b l e  to use  Fe tapes with b ias codes o f  (0 ) 
a n d  (- 1 )  

Eve n  grea ter versa ti lity is prov ided  by a 
fin e  bia s cont ro l  w h i c h  t h e  u ser h i mse l f  c a n  
a dj u st (there a r e  a lways b i a s  sett i n g  presets 
i n s i d e  the m a c h i n e s ) . T h is c o n t r o l  
sometimes o perates o n  a l l  t he  switch-set  
bias positio n s ,  but  since (as you  wi l l  see 
fro m t he cassette tape reviews )  t h e  1 201's 
C lass I oxides have t h e  greatest ra n g e  of  
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b i a s  dema n d ,  t h e  f ine bia s c o n tro l  m a y  o n ly 
be o perat ive w h e n  t h e  b i a s  switch  is set to 
t h e  b ias for  t h i s  sort  of  ta p e .  

H owever, w h e n  there i s  a fine bia s 
c o n tro l  t h e  user is of te n at a l oss to k n ow 
j u st where to set i t  f o r  a n y  given  tape . 
S o m e  u sers' instru c t i o n  b o o k l e ts i ssued 
w i t h  the  decks  are  m ore h e l p f u l  i n  t h i s  
respect t h a n  o thers . S o m e  are h o pe­
l e s s  a n d  o f t e n  o u t  o f  d a t e  s o  
far  a s  tape t y p e s  a r e  con cern e d . Y o u  mig h t  
h a ve to  m a k e  ex peri m e n ta l  record i n g s  to  
fin d the  best  setting . I f  the  tre b l e  is  too  
bri g h t  and  bri t t l e  turn  u p  t h e  bia s ;  i f  too d u l l  
t h e n  turn i t  d own . T h e  cassette tape b i a s  
codes wi l l  h e l p  you On some decks  t h e  
f i ne  b i a s  contro l  swi n g s  fro m ( + 2 )  . t o  ( - 2 ) , 
w i th  t h e  (0 ) b i a s  refere n ce at t h e  c e n t re . On 
o t h ers t h e  swi n g  may o n l y  be fro m ( + 1 )  to 
( - 1 ) ,  a ga i n  with (0 ) at  c e n tre . 

M ore sophist icated t hree- head  decks  
mig h t  be eq u i pped wit h some method of  
te l l i n g  you when t h e  tape  is  proper l y  
biased . Au to-sett i n g  ' c o m p u ter' decks  d o  
everyth i n g  f o r  you . 

Metering 
W i t h  fast metering  you ca n u s u a l l y  obta i n  
better record i n g s  t h a n  w i t h  s l ow meter i n g .  
See  m y  story o n  t h e  mete r i n g  pro b l e m  
e l sewh e re i n  t h i s  book . 

Tape Transport Keying 
T h ere are mecha nica l a n d  l o g i c  dec k s .  T h e  
l a t ter a re certa i n ly better t h a n  t h e  former i n  
my opin i o n ,  t h ou g h  p o ss i b l y  m ore 
expens ive ,  b u t  the price of  l ogic i s  fa l l i n g . 
Rather tha n having to work mecha nica l 
l evers by pressing  keys , the  l o gic decks  
have ' soft-to u c h '  b u t tons  and t h e  work 
load  is d o n e  for you by a s o l e n o i d  
(e lectro m a g net )  o r  m otor .  l t  i s  d i ff i c u l t  
eas i l y  to f o o l  t h e  log i c ,  w h i c h  mea n s  t h a t  
w h e n  y o u  are p l a y i n g  you  ca n g o  stra i g h t  
to fast-spoo l i n g  a n d  w h e n  y o u  are fast­
s p oo l i n g  you ca n g o  straig h t  to  p l a y .  Log ic  
l e n d s  i t se l f  to re mote c o n tro l  workin g  e i t h e r  
thro u g h  wires o r  in fra-red ra ys . l t  a l so 
faci l i t a tes c u ei n g  and reviewi n g ,  s u c h  that  
i n  p l a y  mode you ca n drive the  tape a t  fast­
spoo l ing  rate or a bove n orma l speed a n d  



somet imes hea r the fast-pass i n g  record i n g  
f r o m  t h e  spea kers. T h i s  is  sa i d  to h e l p  f i n d  
a p lace o n  the t a p e  q u i c k l y ,  but  I p refer 
d o i n g  th is i n  v i deo or ,  at l east ,  o n  reel -to­
reel decks .  Some mecha n i ca l decks a l so 
have cue a n d  review a n d  d i rect change of  
mode . 

Signal Controlling 
For  record i n g  level  contro l  there is a k n o b  
o r  s l i d e rs. When there is a k n o b  the l e f t  a n d  
r i g h t  c h a n ne ls  a re c o m m o n l y  sepa rate ly  
adj u s t a b l e  by  two f r i c t i o n - c o u p l e d  
sect i o n s ,  s o  b y  wo rk i n g  o n e  a g a i nst the  
other  you ca n ach ieve opt i m u m  l evel 
b a l a n c e .  T h i s  is  the  most conve n i e n t  
m e t h o d  of record i n g  level  cont ro l ,  i n  m y  
op i n i o n . With  s l i ders a n d  s o m e  k n obs y o u  
h a v e  one f o r  each c h a n n e l . 

Not very ma ny popu la r ly-pr iced decks 
a re eq u i pped wi th  sepa rate contro ls  for  m i c  
m ixi n g .  I nstea d ,  the  l i n e  i n put  is  defeated 
when the mic jack  is  p l ugged i n ,  the  
record i n g  leve l  contro l  then  act ing o n  the 
m i c  i nstea d of the  l i ne  s i g n a l .  

H oweve r ,  even with  th i s  type of deck a 
form of m ic  mix i n g  is often possi b l e ,  i n  
m o n o ,  a nywa y .  T h is i s  beca use the 
c h a n g eover switc h i n g  often happens 
i ndependent ly  at  each m i c  jack.  Th is  
means that you ca n record o n  one stereo 
track from l i ne and on the other from m i c .  
On rep lay y o u  t h u s  get t h e  l i ne s i g n a l  fro m 
one  spea ker  a n d  the  m i c  s igna l f rom the  
other .  I f  you ca n swi tch y o u r  a m p l i f i e r  to  
m o n o  mode ( L + R )  then  you get a m ix of  
the two s i g n a l s  i n  both spea kers (who sa i d  
that  m o n o  a m p l i f i e r  switc h i n g  has n o  
f u rther  uses? ) .  

Wi th  p roper  ste reo m i c  m i xi n g ,  of 
cou rse , you have two sets of reco rd i n g  
level  contro ls ,  one  set for  the l i n e  s igna l s  
a n d  the other  for the m i c  s i g n a l s ,  a n d  you  
ca n adj ust the m ix  as req u i re d ,  fad i n g  i n  
a n d  out  a t  wi l l . 

O n  a good few decks the  level  of the 
rep lay  s i g n a l  is f ixe d .  Th is  is  n o  h a rds h i p  
beca use the  level  set i s  s u i ta b l e  for  
i n te rfa c i n g  wi th  m ost h i-fi a m p l i f i e rs .  
Where you c a n  adjust  t h e  leve l ,  .h owever 
( c o ntro l  a t  f ront  o r  rea r ) , i t  becomes 

poss i b l e  to eq u a l ise the level of the s igna l s  
betwee n ,  say ,  t u n e r  a n d  cassette deck  a n d  
sou rce a n d  m o n i t o r ,  so that  when y o u  
swi tch f r o m  one t o  the  o t h e r  there is  n o  
a p p re c i a b l e  vo l u m e  c h a n g e  a t  t h e  
spea kers .  i t  is  not  a v e r y  i m po rta n t  featu re ,  
t h ou g h .  

Socketry 
M o re a n d  m o re cassette decks a re be i n g  
m a d e  exc l u s ive ly  w i t h  p h o n o  s i g n a l  
i n te rfaces , ra ther  t h a n  b e i n g  D l  N-exc l u s ive 
( t h a n k  God ! ) .  One o r  two st i l l  have a D I N  
socket i n  a d d i t i o n  to p h o n os ,  w h i c h  i s  less 
bad and g ives versat i l i ty to the poor c h a p  
s t u c k  w i t h  a D I N-exc l u s ive syste m (sorry 
a bout  t h i s ,  but as you m i g h t  g u ess I a m  not  
a D I N-socket fa n - not  so m u c h  from t h e i r  
mec h a n ica l v iewpo i n ts but  f rom the  
e lectro n i c  i n te rfa c i n g  aspects the 
sockets the mse lves as sockets have q u i te a 
b i t  on the i r  s ide ) . 

I detest D I N  m i c  a n d  hea d p h o n e  
sockets . S t a n d a rd Y. - i n .  jack  sockets 
s h o u l d  be f i tted for both of these , a n d  most 
J a pa nese and ' Weste r n '  decks o b l i ge. 
T h e re a re ada ptors w h i c h  c h a n g e  Dl N to 
sta n d a rd jack . 

Monitoring 
S o me Eu ropea n deck m a k e rs a n d  se l l e rs 
c a n  see n o  need for  m o n itor i n g  at a l l  o n  
two-head deck s .  D l  N socketry does n o t  
p rov ide f o r  deck-to-a m p l i f i e r  m o n i to r i n g  
wh i l e  record i n g ,  so i f  there a re n o  
hea d p h o n e  fac i l i t i es you a re stuck  - for  
test i n g ,  i f  noth i n g  e l se .  Ag reed you o n ly 
m o n i tor  the s i g n a l  f rom the  deck 
e lectro n ics ( u n less you have a t h ree- head 
deck a n d  ca n m o n i to r  off-ta pe) , b u t  i t  i s  
n ice to k n ow that  somet h i n g  is g o i n g  o n  i n  
a d d i t i o n  to the k i c k  of the  meter i n g .  

Headphone  fac i l i t ies a re h a n d y  for  
p r ivate l i ste n i n g  a n d  p rog ra m me see k i n g . 
Leve l is f ixed i n  a good few decks ,  as  
a l ready noted , b u t  where there is a rep lay 
level  contro l  th i s  sa me contro l  ofte n a lso 
a dj u sts the  hea d p h o n e  leve l .  M o re 
e l a bo rate mach i nes m i g h t  have sma l l  
a m p l i f ie rs a n d  contro ls  spec i a l l y  for  
' phones .  
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CftSS£TT£ D£CK f£ftTUR£S 
N oise Red u ction

. 

D o l by B is s t i l l t h e  most  popu l a r ,  w 1 t h  t h e  
D o l by C g i v m g  a deeper  no 1se f l o o r .  Othe r  
n o 1 se red uct ion  syste ms a re not  g e n e ra l l y  
a l l  t h a t  c o m p a t i b l e  w i t h  D o l by-e ncoded 
sof twa re and t h i s m e a n s  m u s i c  
cassettes - e x c e p t  f o r  J V C ' s  A N R S ,  
w h ic h  rs rea so n a b l y  compa t i b l e .  H i g h - C a m  
m a c h i nes  somet i m es h a v e  a switch f o r  
re p l a y i n g  D o l by 1 zed  t a p e s ,  b u t  t h e  n e t  
f req uency  res po nse 1 n te g n ty i s  ra re l y  g ood 

You rea l l y  need n o ise  red u c t 1 o n  for t h e  
g reatest  d y n a m i c  ra n g e ,  b u t  t h e re a re 
peop le  I k n ow w h o  s t i l l  p re fe r  to rec o rd a n d  
p l ay  wit h o u t  t h e  ass 1 s tance  ol  a n v  no ise 
re d u c t i o n  S o m e t i mes I u se 1 t  and 
somet imes I d o n ' t  - it i s  swi t c h a b l e  so you  
ca n c h o ose . 

Ta pe Cou nter a nd Memory rewind 
Al l  decks h a ve a tape cou n t e r  but not  a l l  
w i th  a m e m o ry rew 1 n d  b u t to n ,  w h i c h  i s  o f  
va l u e .  A t  a n y  po in t  o n  t h e  tape you set t h e  
c o u n te r  to  z e r o  w i t h  t h e  m e m o ry b u tton  
a c t ive , and  then  o n  fast  rew m d  t h e  tape  
s tops  a t  t h a t  p o i n t .  i t  i s  a good way of 
re t u r n i n g  to one p a r t i c u l a r  pomt o n  t h e  
t a p e  

Au tomatic R ewind a nd Repeat 
I f you wa n t  to f 1 n d  o u t  h ow l o n g  a tape  o r , 
i n deed , h ow l o n g  t h e  mach ine wi l l  su rvive 
m c:o n t 1 n u o u s  u se ,  sw 1 t c h  to  repeat  a n d  t h e  
d e c k  w i l l  rew i n d  a t  t h e  e n d  of  t h e  t a p e  a n d  
k e e p  re p l a y i n g  t h e  sa me s ide o f  t h e  tape  
over  a n d  ove r a g a i n !  T h i s ,  of cou rs e ,  is no t  
t h e  pu rpose of  t h e  mode - I don ' t  t h m k  
s o ,  a n ywa y !  I f  y o u  swi t c h  to a u to- rewmd 
t h e  tape w 1 l l  rewi n d  a f ter  1 t  h a s  been  
p l a yed I n c i d e n ta l l y ,  s ome m a c h i nes l 1 m 1 t  
t h e  n u m b e r  o t  repeats , s o  i t  c a n n o t  b e  f o r  
test ing deck  a n d / o r  tape  l i fe a f ter  a l i i  

Auto- Prog ra m me Locate 
T h i s is a fea t u re go 1 n g  u n d e r  v a r i o u s  
n a m e s ,  w h i c h  1 n  essence detects t h e  s i l e n t  
pa rts betwee n recorded ite ms o n  a tape as  
a mea n s o f  sw1 l t l y  l o ca t i n g a n y  pa r t . 
M 1 c roch ips a re o f ten  u sed 1 n  t h is 
' co m p u t i n g '  p rocess , a n d  it ca n be q u i te 
e f fect :ve prov ided  t h e  c i rc u i ts a re n o t  

t r t g gered when  c l ass ica l m u s 1 c  fa l l s  to ppp 
b y  t h e  e l ect ro n 1 cs b e i n g  foo led  i n to 
b e l i ev ing  t h a t  they have detected a 
d e l i berate p a u se .  You ca n put  you r own 
h u m  a n d n o i se- f ree pa u ses o n  to a ta pe 
w h i l e  i t  is r u n n in g  by p ress m g  a b u t ton  
m a rked ' record m u t e '  D i g 1 t a l  d is p l a y s  a re 
s o m e t i mes l 1 n ked  to t h is sort  o f  p rog ra m me 
f i n d i n g  

Externa l Timer Switching 
M o re decks  a re a p p ea r i n g  w i th  tim e r  
set t i n g  s w i t c h e s  f o r  record a n d  p l a y  T h i s  
m e a n s  t h a t  i f  you r u n  t h e  d e c k  f rom t h e  
m a ins  t h ro u g h  a n  ex te r n a l  t i m e r  (c lock ) ,  
y o u  ca n ensu re t h a t  it goes i m m e d i a t e l y  
i n t o  p l a y  o r  record mode (a s se lecte d )  
w h e n  the  powe r c o m e s  on . I n  t h i s  wa y you 
ca n t ime a reco rdin g o r  re p l a y ,  for  
exa m p l e ,  t o  wa ke you u p  in t h e  m o rnin g .  
S l eep l ea rn e rs a l so  u se re p l a y  t i m i n g .  

T h e  o t h e r  ite ms i n  t h e  l i s t  a t  t h e  back  of 
the book  a re fair l y  o b v i o u s ,  and o n  these 
you ca n get  m o re i n fo r m a t 1 o n  fro m t h e  
rev 1 ews t h e mse l ves . 

M PX filtering 
i t  IS usef u l  to h a ve t h e  M P X f i l te r  
sw i tc h a b l e .  I ts p u rpose i s  t o  f i l te r  o u t  a n y  
1 9k H z  p i l o t  tone  w h ic h  may e m a n a te f rom 
a s te reo ra d i o  tuner  wh ich  cou ld  o t h e rwise  
a f f ec t  t h e  t ra c k m g  p e r f o r m a n c e  o f  D o l by 
n o ise red u c t io n . W h e n  the  f i l te r  is ac t ive , 
t h e re f o re ,  n o t  o n l y  does it tend  to i m pa i r  
t h e  ext reme u p pe r- f req u e ncy resp o n s e ,  
b u t  i t  a l so  a d d s  e x t ra 'r in gs '  to  s i g n a l  
t ra ns i e n t  a s  t h e  sq u a rewa ve osci l l o g ra ms i n  
t h e  rev iews revea l .  W h e re i t  i s  no t  
sepa ra te l y  swi tc h a b l e  it g e n e ra l l y comes 
m t o  opera t io n  a u to m a tica l l y  when  you  
sw i tch  D o l by on ,  so eve n i f  y o u r  tuner  is 
n o t  prod u c i n g  a l o t  of 1 9k H z  s 1 g n a l  at t h e  
o u t p u t  you a re s t u c k  w i t h  1 1 .  On  some 
decks  t h e  f i l te r  i s  a c tive a l l  t h e  t i m e ,  
w h e t h e r  D o l  by i s  o n  o r  o f f . 
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UND!RSTftNDINQ 
M a g net ic  tape cons i sts of a p last ics  

f i l m  c o a t e d  w 1 t h  a m a g n e t 1 c  
mater i a l .  T h e  g ra i ns o f  t h e  coa t i n g  a re 
rou g h l y  need le-s haped ( a c i c u l a r )  a n d  each 
g ra i n  m i g h t h a v e  the  app r o x i r 1 a te 
d i m e n s i o n  of 0 61-' m l e n g t h  a n d  0 4< m 
d ia mete r ,  depe n d i n g  o n  qu a l i ty a n d  
mag net ic  prope rt ies . T h e  g ra i ns accou n t  
for  a b o u t  50 % of the  coat i n g  vo l u m e ,  they 
be ing suspe n d ed in  so l i d i f i ed  p last ics  
b i n de r  and t h e i r  maj o r  axes o r i e n tated 
a l o n g  the l e n g t h  of the tape . 

Tota l t h i c k ness is dete r m i ned by l ength  
and  h e nce p lay i n g  t ime .  T h e  tape i n  a C60 
cassette ( 30 m i n u tes p lay i n g  t i m e  ea c h  
s i d e )  has  a tota l t h i c k n ess a ro u n d  1 8f.L m ,  
t h a t  i n  a C90 (45 m i n u tes p la y i n g  t i m e  each  
s i d e )  a b o u t  1 21-' m  a n d  that  i n  a C 1 20 ( 60 
m i n utes p lay i ng  t i m e  each s i d e )  a bout  9f.L m .  
T h e  coat i n g  occupies approx i mate ly  o ne­
t h i rd the tota l t h i c k ness of the tape , w h i c h  
mea n s  that  the  p last ics  f i l m  of C90 tape has  
a t h i c k n ess of a ro u n d  81-' m and  t h e  coat i n g  
a t h i c k ness a ro u n d  4f.L m ,  g i v i n g  a tota l 
t h i c k n ess a r o u n d  1 2f.L m ,  as m e n t i o ned . 

T h e  t h i n  tape of C 1 20 cassettes is not  
g e n e ra l l y r e c o m m e n d e d  b y  d e c k  
m a n u factu rers owi n g  t o  i ts  g reater  
st retc h i n g  tendency and poss i b l e  ' t ang l i ng '  
haza rd t h a n  t h e  t h i c k e r  tapes i n  C60 a n d  
C90 cassette s .  M o reove r ,  owi n g  t o  i ts  
t h i n ne r  f i l m  base and co nsequ e n t  red u c t i o n  
i n  sepa rat i o n  between the spoo led  coat i n g s  
i t  tends to have a r e l a t 1 v e l y  worse pr i n t ­
t h ro u g h  ra t i o ,  t h e reby expos i n g  m o re the  
symptoms of pre- and  post-echo a fter  
sto ra g e .  T h e  t h i n n e r  coat i n g  a lso res u l ts i n  
a c h a n g e  ( somet i mes for  the worse)  o f  the 
mag net ic  propert ies . T hese t h i n g s  a re a 
g reat  p ity beca use a C 1 20 ca ssette y i e lds a 
pa rt i c u l a r l y  u sef u l  p lay i n g  t i m e ,  a n d  I m u st 
perso n a l l y  a d m i t  to u s i n g  the  odd  C 1 20 
w h e n  I h a v e  requ i re d  a g re a t e r  
u n i n te r rupted p la y i n g  t i m e  t h a n  provided 
by a C90 . I have not  expe r i e n ced m a n y  
m i s haps w i th  top-f l i g ht dec ks  a n d  uppe r­
b ra n d  C 1 20 ca ssettes . 

T h e  C90 cassette is t h e  most popu l a r  
s i ze , a n d  t h e  data g iven i n  t h i s  b o o k  refe r 
esse n t i a l l y  to t h e  tapes conta i ned i n  C90 
ca ssettes . 
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Cassette tape i s  3 . 8 1  m m  wide ( + 0 
-0 05m m )  a n d ,  apa rt f rom coat i n g ,  i ts  
qua l i ty i s  a l so ref lected by the  mecha n i c a l  
a spects of  the  polyester f i l m  base . T o  avo id 
u n d u e  stretc h i ng in  use the  f i l m  ba se i s  
ofte n pre-te n s i l i sed , espec i a l l y  the  f i l ms of  
t h e  t h i n ne r  tapes . H ow we l l  the  tape i s  
s l i ced f rom the  w ide ro l l s  of tape d u r i n g  
m a n ufactu re i s  a l so a ref lect i o n  of  qu a l i ty . 
P o o r  s l i c i n g  ca n ca use the coat i n g mate r i a l  
to c r u mple away f rom the  s i d e s  when t h e  
tape i s  used , res u l t i n g  i n  prematu re 
c logg i n g  of t h e  head  gaps w i th  a 
consequ e n t  l oss of t reb le  sou n d s .  I n  fact ,  
i n  bad  cases the  so u n d  wi l l  v a n i s h  
complete l y !  

T h e  tape s h o u l d  r u n  f ree ly  between the 
spoo ls  w i t h o u t  s i g ns of  twist i n g  o r  c u r l i n g .  
H ow we l l  a tape i s  tra nsported depe n d s  not 
o n l y  o n  t h e  deck  m ec h a n ics but  a l so o n  the 
mecha n i c a l  q u a l i ty  of the  cassette . T h i s  
i tse l f  i s  qu i te form i d a b l e ,  depe n d i n g  o n  
c l ose-to l e ra n ce mec h a n ics a n d  m u st not  b e  
ove r l ooked . T h e  tape- loaded h u bs s h o u l d  
be f ree i n s ide  t h e  cas i n g  a n d  hea rd to ratt le  
when a cassette i s  sha ke n ,  and i t  s h o u l d  be 
ea s i l y  poss i b l e  to t ranspo rt the  tape 
ma n u a l l y f rom one h u b  to the other  u s i n g  a 
s u i t a b ly -s i zed pe n c i l  o r  b a l l -po i n t  pe n. i t  i s  
a lways des i ra b l e  to fast-w i n d  a n d  then  
rewi n d  a tape before record i n g  o n  i t  f rom 
new.  Th i s  wi l l  s h ow up a ny prob lems a nd 
loosen the  spoo l i ng te ns i o n .  

i t  i s ,  o f  cou rse , esse n t i a l  for  the leader  
tape , c o n n ected between the e n d s  of  the 
tape prope r and the  h u bs ,  to be sec u re ly  
f i xed . T h e  torque- l oa d i n g ca n be qu i te 
h i g h .  

T h e  body sect i ons  o f  a cassette need to 
conform to t i g h t  t o l e ra n ces and the  net 
res u l t  s h o u ld be a r ig id  cassette w h i c h  
c a n not  eas i l y  be d i sto rted . T h e re a re two 
types of body sect i o n  f i x i n g  - by screws o r  
we l d i n g .  T h e  sc rew f i x i n g  met h od h a s  t h e  
advantage that  the  sc rews ca n eas i l y  be 
removed a n d  the body sect i o n s  pa rted for  
atte n d i n g  to i n te rna l tape prob lems . 
Whether  o r  not  it is worth t ry i n g  to serv ice 
a cassette w i th  broken o r  m u l t i l a ted tape i s  
a quest i o n  of  perso n a l  j udge m e n t ,  s k i l l  and 
eco n o m i cs .  i t  i s  certa i n ly not  a n  easy 



matter ,  a n d  the messed-up tape sect i o n  
wou l d  be pretty use less for  ser i o u s  
reco rd i n g ,  a nywa y .  The we lded  cassette 
g ives you less cho ice in the matte r .  At o n e  
t i m e  we lded  cassettes we re m o re r i g i d  
mecha n ica l l y  tha n the sc rewed var iety ,  b u t  
this i s  n o  l o n g e r  as c lea r cut ,  for  the la test 
screw-secu r i n g  techn iques a l so prov i d e  
good r i g i d i ty .  

I f  you take a cassette t o  pieces you wi l l  
f i n d  s l i p  fo i l s  between the tape- loaded hubs  
and  the i n ne r  s i des of  the body . These 
reduce f r ict i o n  a n d  e ncou ra ge faster 
spoo l i ng . The natu re of the fo i ls  a l so has a 
bea r i n g  o n  the n o ise prod uced by a 
cassette , especia l l y  whe n fast spoo l i n g .  
S o m e  o f  the la test cassettes u s e  l u b r i cated 
p last ic fo i ls .  These a re qu ieter tha n some of 
the e a r l i e r  or less :expe ns ive cassettes 
which may use s i l icon ised pape r fo i l s .  

The tape is  t ra n sported through a 
cassette over a n u mber  of g u ides , 
i n c l u d i n g  two ro l l e rs ,  which ha ve to be o n  a 
very accu rate c o m m o n  a x i s  to e n s u re that 
the tape u n der  norma l load  r u n s  witho u t  
wob b l e ,  t i l t  o r  c u r l i n g  a l o n g  the cent re of  
the ca ssette c u t o u ts .  M echa n ica l acc u racy 
of  the r o l l e rs is  part i c u l a r l y  i mporta n t ,  a n d  
they sho u l d  r u n  pe rfect ly  concent r ica l l y ,  
f ree ly  a n d  n o i se less l y . Cassettes with a we l l  
e n g i neered g u i d a nce syste m a re a m o n g  
the qu ietest r u n n e rs .  

M ost  cassette decks re ly  o n  the cassette 
pressu re pad to prov ide  the req u i red 
tape / he a d  i n t i m a c y ,  whi ch i s  very 
i mporta n t  for  a stea d y  t reb le  respo nse a n d  
good t racki ng  o f  the tape a c ross the hea d . 
The pressu re pa d is c o n ta i ned  with i n the 
cassette a n d  m i ght cons ist of a phosphe r­
b ronze spri ng  ca rry i n g  a fe l t  pa d which 
g ives the req u i red pressu re f rom be neath 
the tape so tha t it presses f i r m l y  a g a i nst the 
hea d . The pad sho u l d  not  be a b norma l ly 
s l ack i n  the mou l d i n g  a n d  sho u l d  be 
co rrect l y  pos i t ioned  over the hea d gap .  
F l u ff less fe l t  pa ds a re the best  i n  my 
opi n i o n . 

Beca u se the pressu re pa d ca n i nf l uence  
the perfo r m a n ce of a cassette deck ,  some 
( N aka m i chi l decks employ a dev ice which 
l i fts the pa d away from the tape , the 

requ i red tape / head pressu re the n b e i n g  
appl ied by the n a t u re of  the deck 
mecha n i cs whi ch i s  u nd e r  the cont ro l  of 

• the m a n u factu re r .  
B e l ow the pressu re pa d i s  fou n d  a f lat  

piece of  meta l .  This i s  the hu m shie l d . l t ,  
t o o ,  is  i mporta nt  beca use owi n g  t o  the high 
ga i n  of the deck i n  rep lay mode the hea d i s  
pa rt icu l a r l y  pro ne to respo n d  to extra neous  
m a i ns hu m f ie lds  f rom d r ive motors , 
t ra n sformers a n d  so fo rth. Whe n this 
happe ns  a l ow- l eve l  hum at  50 H z  a n d /  o r  
ha r m o n ics of the m a i ns f requ e ncy ca n be 
hea rd from the speake rs , espec ia l l y  whe n  
they ha ve a good b a s s  respo nse a n d  the 
a mp l i f i e r  vo l u me is set h igh for  h i - f i  
l i ste n i n g . A l t h o u gh m u - meta l o r  s i m i l a r  is  
the best for  h u m  shie l d i n g ,  the pressed­
stee l  shie lds  used i n  many cassettes a re 
ra re l y  ve ry t r o u b l es o m e  a t  n o r m a l 
repro d u c i n g  leve ls  i n  h i - f i  decks . 

CLASSIFICATIONS 
Cassette tapes a re c lass i f ied  accord i n g  to · 
the i r  eq u a l i s a t i o n  ( eq )  a n d  b i a s  
requ i rements ,  whi ch a re dete r m i ned b y  the , 
n a t u re of the i r  m a g net ic coa t i n q s .  I n  
rece n t  t i mes fou r genera l  c l ass i f i cat ions  
have bee n esta b l i shed , and  to he lp to make 
it s l i ght l y  ea s i e r  for  the user  some of the 
m o re rec e n t  decks have the f o u r  
c lass i f i ca t i o n s  ma rked o n  the i r  tape 
swi tchi n g .  

CLASS I Fe TAPE 
This c l ass of tape u ses a coa t i n g  of ga mma 
i ron -ox ide  pa rt i c l es . The tape is  c o m m o n l y  
k n o w n  as  ' fer r ic' whi ch i n  this b o o k  a n d  
othe r of my wr i t i n g s  I have sho rte ned t o  
Fe . F e  tape has u n dergone m a n y  stages of 
deve l opm e n t  s i nce its i n cept i o n  some 40 
yea rs a g o  whe n ,  i n  i ts ear l iest form , it used 
a pape r ba cki n g  i n stea d of the p last ic  f i l m  
of  toda y ' s  tapes . The l a test F e  tapes ,  
espec i a l l y  the up- m a rket form u l a t i o n s ,  
have some u sef u l  m a g net ic  propert ies fo r  
record i n g  aud io  s ig n a l s .  

A l l  cassette decks a re equ ipped with a 
tape switch pos i t ion  s u i tab le  fo r  Fe tape . 
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T h i s  is a lso the type of tape wh ich  wou l d  be 
used with  s i m p l e ,  i n expens ive cassette 
ta pe e q u i pment  on  w h i c h  there may not be 
a tape switc h .  T o  work proper ly i t  i s  n ow 
wide ly  k n own that  tape needs to be b iased , 
not  by a n  e lectr ica l  s i g n a l  exact ly , as wi th  
t ra ns istors a n d  thermion ic  va lves , b u t  by 
an a l te r n a t i n g  magnet ic  f i e ld . This is  
obta i ned from a h i g h-f req ue ncy ( H F ) s i g n a l  
w h i c h  is  a p p l ied to the record h e a d  ( a n d  t o  
the e rase hea d ,  but  somet imes at  a 
d i fferent f req uency )  a l o n g  with  the  a u d io 
s i g n a l  it is req u i red to record . l t  is refe rred 
to as  H F bias - or merely b i a s .  Freq uency 
of the H F s i g n a l  is we l l  a bove the  h i g hest 
a u d io-freq ue ncy ( A F )  s i g n a l  to avo id 
i n te ra ct ion  and res u l t i n g  beat tones . 

W h i l e  the 1 201's eq ( a n d  I have more to 
say a b o u t  eq u a l isat i o n  genera l ly la ter  a n d  
e l sewhere i n  t h i s  boo k )  was esta b l i shed a 
l o n g  t ime  a g o  for  Fe tape wo rk ing  i n  
cassette decks ,  a s i m i l a r  'sta n d a rd '  f o r  b ias  
leve l  ( t h a t  i s ,  the  c u rrent  of  the  H F b ias  
s igna l  f l owi n g  through the  record hea d )  
ca n not be so c lear ly  def i ned beca use for  
' opt i m u m '  perfo rma nce the d i ffere nt  Fe 
for m u la t ions  req u i re d i ffe rent bias leve l s .  
M o re rece n t  F e  ta pes req u i re a g reater  b i a s  
level  t h a n  many e a r l i e r  tapes , wh ich  means 
that  i f  a deck is  b iased to ' opt im ise'  on  the 
latter-day ta pes , the use of ea r l i e r  o r  l ower 
energy Fe tapes , which a re st i l l  ava i l a b l e  
today ,  wi l l  res u l t  i n  wea k treb le a n d  a 
genera l  ' d u l l ness' of sound wh ich  lacks 
mus ic  attack . 

Converse l y ,  i f  a rece n t  h i g h-energy Fe 
tape is used i n  a deck w h i c h  is b iased to 
s u i t  the lowe r-b ias  species of tape there w i l l  
be treb le  e m p has is  a n d  a poss ib le  meta l l i c  
' ha rd ness' to t h e  rep rod uct ion . A good few 
of the recen t  cassette decks ,  espec i a l l y  
those f r o m  the  O r i e n t ,  a re b iased on  
average more to s u i t  the h igher  energy and 
he nce h i g her-b ias  Fe form u lat ions  t h a n  the 
lower b ias  ones .  Th is ,  t h o ug h ,  a p p l ies 
more to h i - f i  decks than the  lesser-f i  
po rta b les  and ma c h i nes  w h i c h  a re 
conta i ned i n  re lat ive ly  i nexpens ive m u s i c  
centres . There a re s o m e  q u ite reaso n a b l e ,  
a n d  re lat ive ly  i nexpe ns ive F e  tapes o n  t h e  
ma rket w h i c h ,  p rovided t h e y  a re not over-
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b iased , ca n perform a dequate ly  for many 
bas ic  domest ic  a p p l icat i o n s .  i t  is  eco n o m i c  
fo l l y  to use a h i g h -e n e rgy t a p e  on  wh ich  t o  
record m u si c  of  l i m i ted L F  d y n a m i c  ra nge 
a n d  H F s igna l  conte n t  i f  the mach ine ca n 
be b iased-down to s u i t  the less cost ly tape . 

Owi ng to the q u i te wide ra nge of Fe b ias  
req u i rements ,  mach ine desig n e rs often 
i n c l u d e  a so-ca l l ed  ' f i ne b ias'  control  wh ich  
can  be rea d i l y  adj usted by the user  to  s u i t  
the b ra n d  of F e  t a p e  selected . I ndeed , i n  
s o m e  cases t h i s  contro l  works o n ly w h e n  
the  t a p e  swi tch l i es i n  the Fe ( C lass I )  
pos i t ion , w h i c h  i s  perfect ly log ica l  beca use 
the bias span of the other c lasses of tape is 
genera l l y  less wide . I f  a f ine b ias  contro l  i s  
not  f i t te d ,  some decks have a two-posi t ion  
swi tch w h i c h  operates i n  the  Fe pos i t ion  of  
the m a i n  tape  swi tch to p rov ide ' low' or  
' norma l '  Fe b i a s .  

M a n y  decks ,  thou g h ,  a re devoi d  of easy 
m e a n s  of  b i a s  ' o p t i m i s a t i o n ' .  T h e  
i nstruct i on  book lets o f  s u c h  decks m a y  o r  
may not  reco m mend tapes compat ib le  with  
the  b ias i ng of the dec k .  I f  there a re 
reco mmendat ions  it is not  u n c o m m o n  to 
f i nd  that  some of the tapes l i sted a re not 
ava i l a b l e  in the UK o r  that they a re ' o l d '  
ta pes wh ich  h a v e  s i nce b e e n  superseded 
by bette r ones . M o reove r ,  my researches 
have i n d i cated that  beca use a tape has 
been so ' re co m m e n d e d '  i t  i s  not  
necessa r i l y  the  best  tape for  the mach ine  i n  
i t s  c lass a n d  pr ice bracket .  

Th is ,  of cou rse ,  is  where the user 
req u i res some rea l ly pract ica l  ass ista nce,  
and one p l a n  of t h i s  book has been to 
ident i fy for  you the tapes which a re 
s u i ta b l e  for  the n u merous decks reviewed . 
For  other  decks a n d  tapes my cont i n u i n g  
ser ies o f  Tape Checks wh i c h  a re p u b l ished 
month ly i n  H i - F i  For  P leasure wi l l  hopefu l l y 
he lp  you over y o u r  own tape select i n g  
prob lems . At the  t i m e  of wr i t i n g  I have 
tested more t h a n  1 00 d i ffe rent decks each 
with e i g hteen d i ffere n t  ta pes , so the 
l i k e l i h ood of y o u r  part ic u l a r  deck be ing 
i n c l u ded i s  i nc reas ing  m o n t h l y ! 

Of course,  even if the deck has  a f i ne  
b ias cont ro l  you may have to ad just  th is  by  
ea r ,  tu rn ing  the b ias  u p  i f  the t reb le  is too 
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b r i g h t  o r  t u r n i n g  i t  down i f  the  t reb le  i s  too 
d u l l .  T h e re a 1 e  some decks ,  u s u a l l y  the 
m o re expens 1ve t h ree-head ones ,  w h i c h  
show by meters o r  f l a s h i n g  l i g h ts w h e n  t h e  
b i a s  is  s e t  c l ose to ' o p t i m u m '  f o r  a n y  t a p e  
T h is saves you  hav i n g  to re l y  o n  y o u r  e a rs 
a n d  t h e  ove ra l l  res u l ts a re t h e n  g e n e ra l l y  
m o re accu ra t e ,  f o r  t h e re i s  m o re to  b 1 a s i n g  
tha n s m a l l - f l u x  f req u e n cy res ponse . 

T h e  m i c rop rocesso r  is a u t o m a t i n g  deck  
b i a s i n g ,  f o r  a l l  you d o  w i t h  m a c h mes so 
eq u i pped i s  to load the tape and p ress a 
b u t t o n  a n d  a l l  t h e  adj u s t m e n ts a re d o n e  f o r  
you as  the  tape i s  r u n n i n g  a n d  i t s  
p a ra m e t e r s  b e i n g  s a m p l e d  b y  t h e  
m i c ro p rocessor  After  a b o u t  a m i n u te the  
tape a u t o m a t i c a l l y  rewi n d s  and you  a re 
t h e n  f u l l y  set to record w i th  the  k n owledge  
t h a t  t h e  tape i s  work i n g  very c l ose ly  to i ts 
o p t i m u m .  M a c h i nes of t h i s  type a re 
expens ive , b u t  they  a re fa l l i n g  i n  p r i ce w i t h  
t h e  mass p rod u c t i o n  of s u i ta b l e  s i l i c o n  
c h i p s .  

T h e  e q u a l i sat i o n  works  o n  b o t h  re p l a y  
a n d reco rd , b u t  i t  i s  m o s t l y  re p l a y  eq w h i c h  
ensu res t h a t  a tape recorded o n  o n e  
m a c h i n e  w i l l  h a v e  the  cor rect f req u e n cy 
i n teg r i ty w h e n  p l ayed o n  a d i ff e re n t  
m a c h i n e ,  a n d  t h i s  a p p l ies  a l so t o  p re­
recorded cassettes . The rec o rd eq , or 
record p re-e m p h a s i s ,  g ives a boost  to  t h e  
h i g h e r  reco rd i n g  f req u e n c ies  t o  h e l p  t o  
m a k e  good some of  t h e  t re b l e  l osses w h i c h  
o c c u r  d u r i n g  t h e  re c o r d i n g / re p l a y  
p rocesses . T h e re a re one o r  two m a c h i nes 
eq u i pped wi th  swi tcha b l e  record p re­
e m p h a s i s  wh i c h ,  f r o m  a f i xed b ias da tu m ,  
m a k es i t  poss i b l e  t o  i m p rove t h e  u p pe r­
f req u e ncy response  even w h e n  a tape i s  
be i n g  i n t r i n s i c a l l y  ' over- b i a se d '  o r  ' u n de r­
b i ased '  a t  the  f i xed b i as  sett i n g . I ofte n fee l  
that  i t  i s  w ro n g  t o  co r rect t h e  H F response 
by b i as  a dj u stme n t ,  a n ywa y ,  so I a m  in  
favo u r  o f  t h i s  sc h e m e ,  t h o u g h  t h e re a re 
very few decks  a t  p resent  w h i c h  a d o p t  i t .  

I f  you r d e c k  i s  w i t h o u t  rea dy  b i a s  
a dj u stme n t ,  b e i n g  eq u i pped o n l y  w i th  t h e  
bas ic  ta pe swi tch i n g  t h e n ,  w i t h o u t  access 
to other  g u i d a n c e  d a ta , you w i l l  be o b l i g e d  
to expe r i m e n t  w i t h  a n u m be r  o f  ta pe 
b ra n d s  to f i n d  the b r a n d  and fo r m u l a t i o n  

w h i c h  s u i ts you  ( a n d  the  m a c h i n e )  best . 
F o r  exa m p l e ,  i f  you  f i n d  t h a t  the  t reb le  i s  
too b r i g h t  you  s h o u l d  opt  f o r  a ta pe 
req u 1 r i n g  a h i g h e r  b i a s  o r  i f  too d u l l  for a 
f o r m u l a t i o n  req u i r i n g  a l ower  b i a s .  I n  t h e  
tape reviews w h i c h  f o l l ow I h a v e  i n d icated  
t h e  ' n o rma l '  b i as  f o r  e a c h  c lass  of tape by  
s h a d i n g  the  c e n t r a l  pos i t 1 o n  i n  a f i ve po i n t  
b a r  g ra p h . Tapes  req u 1 r 1 n g  less t h a n  t h e  
n o r m a l  b 1 a s  l eve l  a re i d e n t i f i ed b y  m o v i n g  
t h e  shaded  a rea down , a n d  t a p e s  need i n g  
m o re b i a s  have a h i g h e r  s h a ded pos i t 1 o n  

U s i n g  t h i s  cod i n g ,  t h e re fo re ,  s l i g h t l y  too 
m u c h  t r e b l e  ca l l s  fo r  a c h a n g e  to a ( + 1 )  
t a p e ,  excess 1ve t re b l e  a c h a n g e  to  a ( + 2 1  
t a p e ,  i na d e q u a t e  t r e b l e  a c h a n g e  to a ( - 1 )  
t a p e  a n d  a d u l l  t re b l e  w 1 t h  1 m p a i red m u s 1 c  
a t t a c k  a c h a n g e  t o  a ( - 2 ) ta pe . T h ese 
c h a n ges m u s t  st i l l  be reg a rded as  a n  
' e x p e n m e n t a l  exerc 1 se ' , fo r  t h e re a re o t h e r  
facto rs t h a n  f req uency  response i n vo lved , 
b u t  a t  l eas t  t h e  cod i n g  does g i ve you some 
sor t  o f  ro u g h  g u i d e  l 1 n e .  As I have a l ready 
m e n t i o n e d , cha nges l i ke t h ese wi l l  be m o re 
a p p l 1 ca b le  to t h e  Fe c l a ss I fo rm u l a t i o n s ,  
w h 1 c h  1 s  why I h a v e  e m p h a s 1 sed t h e m  
u n d e r  t h e  hea d i n g of  Fe c l a s s  I t a pe . 

U n f o rt u nate l y ,  t h e re a re no h a rd a n d  fast  
ru les  a bo u t  tape b i a s i n g , and i t  i s  ext reme ly  
d i ff i c u l t  to  exp ress a n  ' o p t i m u m '  va l u e ,  l e t  
a l o n e  b e  d o g m a t i C  a b o u t  1 t .  M y 
j u d g e m e n t s  of b i a s i n g  va l u es f o r  C l ass 
1 ,  2 a n d  3 t a p e s  re f e r  to m y  
test deck  ( l a b-opt 1 m i sed A 1 wa A D 6900 1 ) 
w i t h  the  b i a s  a dj u sted f o r  eq u a l  400 H z  a n d  
8k H z  - 20d B sens i t 1 v i t 1 e s ,  t h e  b i a s  c u r ren t  
t h e n  be i n g  rea d f r o m  a mete r .  R e a d e rs 
req u i r i n g  a g reate r i ns i g h t  i n to t h i s  a re 
re fe r red to my ' tape  b i as i n g '  a rt i c l e  w h i c h  
was p u b l i shed  i n  the  J a n u a ry 1 98 1  i ssue  of  
H i - F i  For  P l e a s u r e .  A l so  see under  ' b 1 a s i n g '  
l a t e r .  

Fe c l a s s  I t a p e  m i g h t  a l so be refe rred to  
a s  1 2011 s o x i d e . 

CLASS 1 1  Cr 

AN D 70ps OXI D ES 
C h ro m i u m  d i o x i d e  ( s h o rtened to C r )  coated 
ta pes e x h i b i t  in  the  ma i n  bette r u p pe r-
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t reb le  performa nce t h a n  bas ic Fe ta pes . 
For  proper  exp lo itat i o n  of th i s  c lass of tape 
the b ias  needs to be h i g h e r  tha n the 
' no m i n a l '  of  Fe tapes . O n  some decks the 
bias level  i s  i nd i cated as 1 00 %  for 1 2011s 
oxides a n d  as 1 40 %  for  Cr tapes . 

H oweve r ,  eve n when opera t i n g  at th i s  
h i g h e r  b ias  leve l  the u p pe r-treb le  wou l d  sti l l  
b e  over-e mpha sised with  t h e  F e  e q  of 
1 2011s .  lt was thus  a g reed i nternat iona l ly 
some yea rs ago to adopt the t i me-co nsta nt 
of 7011s for  C r  tapes,  for  which reason C lass 
1 1  tapes a re somet imes refe rred to as '701-'s 
oxides' . 

C h ro m i u m  d i oxide is better a b le  t h a n  
b a s i c  ferr ic oxide to reta i n  the very short 
wave length  mag nets recorded by u p pe r­
treb le s i g n a l s .  At the cassette speed of 
4 . 75c m / s  a n d  at a f req ue ncy of 1 5k H z  the 
s igna l wave length  works out  to 3 . 1 611 m ,  
b u t  for  each s i g n a l  wave length  two 
mag nets a re recorded on the ta pe,  one  
corresp o n d i n g  to the pos it ive- g o i n g  h a l f­
cycle a n d  the other  to the negat ive-go i n g  
o n e .  

The  l e n g t h  of e a c h  mag net recorded at  
1 5k H z  is t h u s  1 . 5&-t m .  Ass u m i n g  that  such  
s m a l l  m a g n ets a re ,  i n  fact ,  recorded o n  the  
ta pe , they wi l l  o n l y  g ive a response when 
the length  of  the g a p  between the po le  
faces of the p lay ing  head is  less t h a n  a 
recorded wave length . W h e n  the  two 
mag nets to a comp lete s i g n a l  cycle a ppea r 
a cross the g a p  together the respo nse fa l l s  
to zero owi n g  to f l u x  ca nce l la t ion  ( t h i s  i s  
beca u se the po les of  the two m a g n ets o f  
one wave length  a ppea r s ide-by-s ide  as  S N­
N S ) .  The  f req uency correspond i n g  to t h i s  
z e r o  response is ca l led the  ext inct ion  
f req uency . 

To ensu re a v iab ly  h i g h  ext inct ion 
freq u e n cy

' 
therefo re ,  the  desig n e rs .  of. 

cassette decks a re obl i ged to use heads of 
very sma l l  gap length . S o me of the la test 
cassette deck rep lay  heads have g a p  
l e n g t h s  l ess tha n 1 11 m .  U pper treble a iso 
fa l ls  due to f l u x  sprea d i n g  and poor  o r  
v a r i a b l e  i nt i macy between the t a p e  a n d  t h e  
h e a d  p o l e  p ieces . T hese a re tanta m o u n t  t o  
a n  i n c rease i n  rep lay  gap  length . 

How we l l  a tape reta i n s  the very short 
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wave length  m a g n ets correspo n d i n g  to a 
g iven h i g h -f req uency s igna l depends on its 
mag net ic  p ropert ies . As the length  of  a 
m a g net is red u ced so it becomes m o re 
d i f f i cu l t  to reta i n  the f ie ld  strengt h .  T h i s  is  
beca use of se lf-demag net isat ion  as  the 
poles of each mag net become c l oser 
together .  The  tec h n ica l term wh ich  
descr i bes the ta pe's  a b i l i ty to reta i n  h i g h­
f req uency s i g n a l s  is coerc iv i ty . The h i g he r  
the coerc iv i ty the m o re d i ff ic u l t  i t  becomes 
to demag net ise the ta pe . 

Cr ta pe is basica l l y  of h i g h e r  coerc iv i ty 
t h a n  Fe tape . T h i s ,  then , is why Cr tape is 
ca pab le  of a bette r H F pe rfo rma n.ce tha n 
o rd i n a ry Fe tape . N ow ,  it is beca use of th is  
i m p roved u p pe r-treb le  perfo rma nce that  
the  eq has to be cha nged from 1 2011s to 
7011 s .  

A l thou g h  the H F perfo rma nce of Cr  
tape can be very good , the output  at  
L F  refe rred to a g iven d i stort i o n  va l ue ca n 
be re lat ive ly poor ,  ca l l i n g  for  a g reate r b ias  
level  tha n p rov ided by the deck i n  C lass 1 1  
mode .  I f  the L F  pe rfo rmance i s  i mp roved 
by adva n c i n g  the b ias ,  then the edge is 
ta ken  from the H F  perfo r m a n c e !  S o me of 
the rece nt  so-ca l led ' s u per '  C r  ta pes a re 
better i n  t h i s  respect ,  it m ust be a d mitted , 
but  m u c h  depends on whether  a n  ext ra 
h i g h  b ias  is req u i red to b r i n g  up the  L F  
M O L  a n d  hence red uce the L F  d istort ion  a t  
a g iven recorded leve l . S o m e  o f  the recen t  
C r o l y n  M a r k  1 1  tapes,  such  as  u s e d  i n  the 
Yash i m a  U C D  cassettes ,  seem to g ive 
q u i te a u sef u l  L F  perfo rmance wi thout  the 
C r  b ias  havi n g  to be tu rned u p  pa rt i c u la r ly  
h i g h . T h ese tapes  a l s o  have a n  
encou ra g i n g l y  l ow n o ise f loor .  

Apa rt f rom the L F  shortfa l l ,  C r  tapes  fa i l  
t o  pe rfor m  very we l l  a t  m i d d l e  f req uencies 
in the p rese nce reg i o n ,  w h i c h  is ,  in my 
op i n i o n ,  a very i m po rta nt  part of the 
freq uency spectru m .  Aga i n ,  the 'su per'  
and M a rk 1 1  ch romes a re better here, too, 
but they d o  not have the L F  and M F 
perfo rma nce of top-fo r m u lat ion  ferr ic  
oxides or ,  i n deed , meta l tapes . I t h i n k  I can 
sum th is  u p  by say i n g  that  I very rare ly u se 
C r  ta pes myse l f .  

A n o t h e r  type of t a p e  w h i c h  fa l l s  i n  C lass 
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1 1  a n d  which t h u s  req uires 701-'s eq is the  
coba l t  ' d oped'  fo r m u la tio n ,  sometimes 
refe r red to as ' pseu do c h ro me' . T h e re a re 
various form u l a tions of t h i s  type , we l l  
k n own o nes being M a xe l l U D X L I , X L I S  
a n d  T D K  S A I X ) T hese a n d  other  u p­
ma rket brands sco re over bas ic  C r  in terms 
of M F  pe rfo rmance and sometimes L F  
perfo rmance ,  a n d  have a n  H F pe rfo rma n ce 
on par  wit h c h ro m e ,  but  not  a lways wit h 
such  a l ow n oise f loor  as the  la test M a rk 1 1  
a n d  ' s u per '  c h ro mes . M o reover ,  some of  
the ' S '  vers ions  req uire more bias than the  
average deck is  set  to y i e l d  in  C lass 1 1  mode 
for  the best L F  perfo r m a n ce .  

CLASS I l l  FeCr OXIDES 
T h is type of tape u ses a d u a l  coa t i n g  of 
c h ro m i u m  diox ide o r  coba l t -dor d oxide 
o n  top of  ferric ox ide.  The d u a l  coc. : i n g  was 
deve loped initia l l y  to p rovide the good H F 
perfo rma nce of c h rome a n d  the good L F  
perfo rma nce o f  ferric ox i d e ,  b u t  they a re 
d i ff i c u l t  tapes to ' o p t i m ise' . The  t rend is for  
701-'s eq a n d  a bias a bout  1 0 %  a bove that  
req u i red for  Fe tapes , b u t  th is may not  be  
the best  way of ru n n i ng them,  even thou g h  
t h e  deck may switch t h e  b ias  a n d  e q  i n  t h i s  
way .  

T heir p r i ma ry s h o rtfa l l  l i es a t  the  
' t u r n over '  f req uency where the  c h a nge 
occu rs between the Fe a nd Cr  coatings ,  
a n d  q u ite su bsta n t i a l  a n d  very  u n h a p py 
d i ps i n  response have been measu red i n  my 
lab in  the  2-4 k H z  reg i o n .  Aga i n ,  th is  is  the  
impo rta n t  p resence reg i o n  where t h e  ear  is 
q u i te se ns i t ive to freq ue ncy a berration s .  

F ra n k l y ,  o n  the  who le  I d o  not  l i ke Fe C r  
tapes , t h o u g h  I m ust a d m i t  to h a v i n g  
tested s o m e  w h i c h  we re s i g n i f i ca nt ly  better 
t h a n  ear ly  ve rsio n s .  

CLASS IV 
METAL PARTICLE TAPES 
Instea d of using part ic les of ox ide  ( ru st ! )  
these tapes use part ic les o f  p u re i ro n .  They 
have the hig hest coe rcivity of a l l  tape ty pes 

c u rrent ly  on sa le  a n d  for t his reason a re 
ca pa b l e  of asto nish i n g iV -g ond-- H F  
p e rfo r m a n c e .  Beca use of the  retained 
u p per-treb le  they run wit h 701-'s eq , but I '  
am not conv i nced that  th is is  the best t i me­
c o nsta nt  for  use with the m .  T h e re is n o  
d o u bt t h a t  i t  is at  the  H F e n d  where meta l 
scores over a l l  other  ta pes , a n d  t h i s  ca n be 
usef u l  when you a re reco rd i n g  very hig h 
q u a lity prog ra m me materia l contain i n g  
hig h pea ks a n d  t ra ns ients we l l  u p  i n to t h e  
t reb le  a n d  ove r-tone reg ions . T h e  ta pes 
p rovide m u c h  m o re H F hea d room t h a n  the  
other  form u lations ( though  i t  m ust be  
a d m i tted that  some of  the  ' pseu d o  
c h romes' a re beg i n ning to catch u p ,  as  
witnessed by T D K ' s  recent  SAX,  for  
exa m p le ) , w h i c h  means that  when 
record i n g  wide dyna mic ra nge mate r i a l  you  
a re not b u gged so m u c h  by h a v i n g  to keep 
a very t i g h t  cont ro l  o n  recording level  
pea ks for  a given h i g h  q u a l i ty of 
rep rod u ctio n .  

I n  a we l l  engineered deck the  ta pes a lso  
g ive very good LF  a n d  M F  performa nce ,  
b u t  in  decks n o t  so we l l  ' matched'  to  the  
hig her  'energy '  pote n tia l of  meta l t h e  LF  
and M F o u t p u ts for  3% d i stortion m i g h t  
not  b e  a n y  better t h a n  obta i ned wi th  good 
q ua lity 1 201-'s oxides !  One reason for  t his is 
t h a t  meta l tape req uires m o re record head 
d r ive than  Fe o r  C r  ta pes and a lso  a 
su bsta nt ia l ly h i g he r  b i a s .  For  these reasons 
i t  may ha p pe n  that  the  reco rd hea d runs 
i n t o  m a g n e t i c  s a t u ra t i o n ,  h e n ce 
' over loa d i n g '  a n d  ca u s i n g  d i stort i o n ,  
before t h e  magnet ic  potent i a l  o f  t h e  tape 
itse lf  has been f u l l y  ex p l o i ted . The extra 
h i g h  b ias  p l u s  the  extra h i g h  level  of a u d i o  
s i g na l w h i c h  meta l ta pes a re expected t o  
accommodate can  p u t  l o w  q u a l i ty heads 
into seriou s  satu rat i o n  t ro u b l e .  

M y  l a b  u ses a specia l f l u x-cou p l i n g  p robe 
t o  detect when a record head sta rts to 
a pp roa c h  m a g net ic  satu rat i o n ,  a n d  i t  i s  
s u rpr i s ing  to  see  how fast  the  saturat ion  
d istort i o n  ca n i n c rease f rom a g ive n h i g h  
level  of  recording c u r re n t  w h e n  the  b i a s  is 
switched to the  meta l h i g h .  S a t u ra t i o n  
d istort i o n  i s  less of a p rob lem i n  rep lay 
mode beca use then there is n o  b ias  cu rrent 
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f l owi n g  t h r o u g h  t h e  head wi n d i n g  a t  t h e  
same t i m e  as  the  a u d i o  s i g na l .  At one  t i m e  
i t  w a s  t h o u g h t  t h a t  t h e  e lect ro n i c  c i rc u i ts 
wou l d  a l s o  over load  ea r l i e r  i n  meta l m o d e ,  
b u t  my f i n d i n g s  h a v e  s h own t h a t  t h e  record 
head i s  the  most  v u l n e ra b le  in t h i s  resp(:Ct . 

I have measu red very h i g h  L F  M O Ls a n d  
cor respo n d i n g ly l o w  D o l by leve l  L F  
d i s tort i o n  w i t h  meta l tape  i n  we l l  
e n g i neered meta l c a p a b l e  decks  b u t ,  a s  
ment ioned , re l a t ive ly  poor  res u l ts i n  decks  
n o t  m a n  enough to hand le  the  extra meta l 
u rge . 

Beca u se of the  h i g h  coerc i v i ty of meta l 
t a p e ,  f u l l  e rasure ,  espec i a l l y  of t h e  l ower 
f req uenc ies ,  d e m a n d s  an e rase f l u x  g reater  
than that  to e rase to  a s i m i l a r  depth  co r re­
spond i n g  s i g n a l s  rec o rded on Fe o r  eve n Cr 
tape . 

I n  s u m ma ry ,  t he n ,  meta l tape usage 
s h o u l d  take  acco u n t  o f  the  q u a l i t y  of  t h e  
m a t e r i a l  t o  b e  re c o r d e d  a n d  t h e  
pe rfo rma n ce o f  t h e  deck  i n  meta l mode . T o  
m y  m i n d  i t  i s  m a d n ess t o  pay 40 % o r  m o re 
for  meta l  tape if you  c a n  o b ta i n  v i r tu a l l y  t h e  
same res u l t  f rom good q u a l i ty 1 2011s o x i d e  
w i th  respect to t h e  n a t u re o f  t h e  
p rogra m me mater i a l . A l t h o u g h  you get  t h e  
n o ise adva ntage o f  7011s eq , meta l t a p e s  o n  
average d o  n o  h a v e  a par t i c u la r ly  l ow 
i n t r i n s i c  n o i se f l o o r .  M a r k  11 c h romes a n d  
Fe C r  form u la t i o n s  ca n i nva r ia b l y  d o  bette r .  
H a v i n g  sa i d  a l l  these t h i n g s ,  meta l t a p e  i n  
pa r tnersh i p  wi t h  a top-f l i g h t  meta l capab le  
deck i s  u n d o u b ted l y  ca p a b l e  of  very 
i m p ress ive record i n gs of  h i g h  q u a l i ty  
p rog ra m me m a te r i a l  - i f  you  have the 
sou rce . 

EQUALISATION r f a n y  t a p e  i s  recorded a t  a c o nsta n t  
leve l  f rom l ow to  h i g h  f req uenc ies  ( a  

freq uency  sweep rec o rd i n g ,  f o r  i nsta nce )  
and  t h e n  re p l ayed , i t  wi l l  be found t h a t  t h e  
rep l a y  head o u t p u t  r i ses a t  a r a t e  of  
6d B / octave . T h i s  i s  to  say that  each t i m e  
the f req u e ncy i s  d o u b led  the  o u t p u t  a l s o  
d o u b l e s .  T h i s  g oes o n  t o  t he u p per­
f req u e n cy where the head and ta pe l osses 
come i n to p l a y .  The o u t p u t  t h e n  sta rts to 
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fa l l  as the  f req u e ncy i s  f u rt h e r  i nc reased . 
Assu m i n g  t h a t  the  t u r n over f req u e n cy i s  

not  i n f l ue nced m o re by  t h e  h e a d  a n d  
e lec t ro n ics  t ha n  t he tape ( w h i c h  i s  t r u e  o f  
h i -f i  decks ) ,  t h e  f req u ency where t h e  
t u r n over sta rts i s  h i g h e r  w i t h  C r  t h a n bas i c 
Fe tape . l t  is o b v i o u s  t h a t  we c o u l d  never 
t o l e rate t h i s  sort  of  freq u e n cy respo nse 
from the rep l a y  o u t p u ts of  o u r  ca ssette 
dec k s ,  so to  a c h i eve a ' f l a t '  ove ra l l  
freq uency  respo nse t h e  deck e lect ro n i cs 
i n co r p o ra te eq c i rc u i ts .  T hese prov i d e  t h e  
bas ic  6d B I octave cor rect 1 o n , a l o n g  w i t h  
u p per  t reb le  l i f t to  h e l p  c o m b a t  the  fa l l i ng 
H F  o u t p u t  d u e  to t h e  head ga p .  

The  f req uency where the 1-201-'s t ime­
c o n sta nt  comes i n to e f fect  ( t he - 3d B p o i n t )  
i s  c l ose to  1 , 327 H z ,  w h i l e  f o r  7011s i t  i s  c l ose 
to 2 , 275 H z .  T h i s  mea n s  t h a t  the effect ive 
t re b l e  l i f t  a t  a g i ve n h i g h  f req uency i s  
g reater  a t  1 2011s eq t h a n  a t  701-' s  eq , the  
l a t ter  thus  ta m i n g  t h e  r i s i n g  t reb le  of  
c o r rec t l y- b i a s e d  Cr  ta pe . M o reove r ,  
beca use t h e re i s  less effect ive H F l i ft t h e re 
is less a m p l i f i c a t i o n  of H F  n o i se s i g n a l s  a t  
7011s t h a n  a t  1 2011s .  O n  a we i g h ted b a s i s  t h e  
n o ise i m p rovement  a t  7011s wi t h  respect t o  
1 2011s i s  a ro u n d  4d B ,  w h i c h  i s  a very u se f u l  
b o n u s .  I f  you  r u n  a n o n - recorded b l a n k  
t a p e  i n  y o u r  deck  a n d  s e t  the  a m p l i f i e r  
v o l u m e  h i g h  you c a n  hea r the n o i se as  a 
' h iss '  ( l i k e  c a r  ty res r u n n i n g  o n  a wet roa d )  
f r o m  t h e  spea kers ,  a n d  y o u  wi l l  d i scover 
that by swi tc h i n g  f rom the  Fe to  the Cr 
p os i t i o n  o n  t h e  deck the st re n g t h  of  the 
n o i se wi l l  f a l l .  

O f  c o u rse , you  ca n ' t  o perate i n  701-'s 
mode with bas ic Fe tape a s  t h i s  wou l d  
res u l t  i n  t h e  t r e b l e  a s  we l l  a s  t h e  no ise  
be i ng a tten ua ted . 

A t i me-co nsta n t  of 3 ,  1 8011s is a l s o  u sed , 
a n d  as t h i s  co r resp o n d s  to a t u r n over  o f  
50 H z  i t  effect ive l y  a t te n u a tes t h e  l ow bass 
in rep l a y  mode a s  a mea n s  of  red u c i n g 
ma i ns h u m ,  t h e re somet i mes be i ng  a 
cor respo n d i n g  boost  i n  record mode . 

I n  record mode a boost  i s  g i ve n  to the 
h i g h - f req u e n cy s i g n a l s  accord i n g t o  the 
1 2011s o r  7011 s  t i me-co n sta n t  se lected , a n d  
s o m e  decks  p rov ide f o r  a g reater  u p per­
t re b l e  l i f t  ( record p re-e m p ha s i s )  than others 
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to a c h i eve a n  exte n d e d  ove ra l l  f req u e n cy 
resp o nse o r  to c o m pe nsate f o r  excess ive 
head  l oss . A l t h o u g h  th is  g a i n s  a few dB o f  
s i g na l / n o i se  ra t i o ,  e xcess i ve r e c o r d  p re­
e m p h a s i s  can e n c o u ra g e  H F c o m p e n s a t i o n  
a n d  i n - b a n d  i n te rmod u l a t i o n  d i s tort i o n  
owi n g  t o  t h e  reduced record i n g  head room , 
a n d  t h i s  ca n be wo rse tha n a c u rta i led  
f req u e n cy respo nse . O n  a few decks  i t  i s  
poss i b l e  to  a dj u st t h e  record p re-e m p h a s i s  
o v e r  a f e w  d B  e i t h e r  s i d e  of  n o m i n a l  to  h e l p  
i m p rove t h e  H F resp o n se of  some tapes 
w i t h o u t  h a v i n g  to  c h a n g e  t h e  b i a s .  

R ecord  eq i s  ra re l y  i n d i ca ted by t h e  
meters of  O r i e n t a l  d e c k s ,  t h o u g h  t h e  
rea d i ng of  meters of  Eu ropea n d e c k s  m i g h t  
be s e e n  t o  r i se w i t h  freq u e n c y .  

TAPE PARAMETERS 
MEASURED 

I n t h e  ta pe  reviews w h i c h  fo l l ow I have 
based J u d g e m e n t  o n  a n u m be r  of  

measu red  p a ra meters and  I t h i n k  i t  wo u l d  
be  a g o o d  i d e a  to  r u n  t h ro u g h  th ese b r ie f l y .  

BIAS 
As a l ready  m e n t i o n ed, I have s i g n i f i e d  the  
' n o m i n a l '  b i a s  by a zero ( 0 ) . I n  ac tu a l  fact , 
t h i s  is rea l l y  a refe re nce b i a s  as esta b l i shed  
for  eq u a l  400 H z  and  8kHz  s e n s i t i v i t ies  a t  
- 20d B recorded  l e v e l  ( w h e re Od B 
co rresponds  to a rec o rded f l u x  of  
200nWb / m  at  400 H z )  us ing  a refere nce 
tape .  T h e  refe rence tape c h osen was o n e  
( f o r  each  tape c lass )  w h i c h  I fou n d  t o  be 
c o m p a t i b l e  with the b ias leve l  p rov ided by 
the l a rgest n u m be r  of l at ter -day cassette 
d e c k s .  For  exa m p l e ,  t h e  b i a s i n g  of f i xed­
b ias  O r i e n ta l decks  a p pea rs to  be focused 
m o re towa rds t h e  h i g h e r  b i a s  type of  1 201-'s 
o x i d e  t h a n  t h e  l ower b i a s  type . H e nce t h e  
refe rence  t a p e  c h ose n w a s  one  w h i c h  gave 
the eq u a l  400 H z  and 8k H z  - 20d B 
s e n s i t i v i t i es a t  t h a t  b i a s  leve l .  T h i s ,  t he n ,  
means  t h a t  s u c h  a tape i n  s u c h  a n  O r i e n t a l  
deck  wou l d  g ive accepta b l e  res u l t s .  T h a t  
i s ,  a t a p e  w i t h  ( 0 )  b i a s  e n t ry .  

O n  t h e  o t h e r  ha n d ,  a tape w i t h  a b i a s  
e n t ry o f ,  sa y ,  I - 2 ) wo u l d  be over- b i a sed b y  
s u c h  a deck  ! beca u se t h i S  tape wo rks best 
w i t h  a l ower  t h a n  (0)  b i a s )  and the t re b l e  
wo u l d  be ' d u l l '  a n d  m u s i c  a t t a c k  poo r .  
C o nve rse l y ,  a ta pe wi t h  a b i a s  e n t ry o f ,  
( + 2 )  wo u l d  be u n d e r- b i a sed by s u c h  a 
d e c k  ! beca u se t h i s  tape works best  w i t h  a 
h i g he r  t h a n ( Q )  b i a s )  a n d  t h e  t re b l e  wou l d  
b e  e m p h a s ised a n d  poss i b l y  s h r i l l .  

You wi l l  see i n  t h e  cassette deck  reviews 
t h e mselves t h a t  I have i n d i c a te d  tapes 
w h i c h  wou l d  be s u i ta b l e  fo r  use wi th  t h e m . 
T h e  b i a s i n g  of decks  does d 1 f fer  a n d ,  
sa d l y ,  they a l so seem to d i ffer  somewhat  
b e twee n sa m p les o f  t h e  same mode l ,  so 
the res u l ts g iven m u s t  be regarded 
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essent i a l l y  as a ' g u i de '  rather  t h a n  a 
d o g m a t i c  state m e n t .  

I n  theory , m a c h i nes w i t h  user-adj u sta b le  
b i a s i n g  o r  w i th  a uto- b i a s i n g  shou ld  work  
wi th  m ost tapes f rom the b i a s i n g  po int  of  
v iew,  a nywa y ,  and where a p p ro p r i a te t h i s  
i s  comme nted u p o n  the deck  reviews . 

ABOUT DOLBY AND 
TAPE SENSITIVITY 
A l t h o u g h  the b i a s i n g  may be okay  for  
spec i f ied  tapes , d i ffere n ces betwee n  t h e i r  
sens i t iv i t ies  ca n lead  to a l a c k  of D o l by 
f req uency  respo nse i n teg r i ty . T h i s  means  
that  a re la t ive ly  s ma l l  e r ro r  i n  overa l l  
f req uency  respo nse measu red w i thout  
D o l by w i l l  be a m p l i f ied  when  D o l by i s  
swi tched o n  i f  the  Do lby  reference leve l  i s  
i nc orrect ly  a dj u sted for  the sens i t iv i ty of  
the  ta p e .  You  wi l l  see that  the  overa l l  
f re q u e ncy resp o n ses i n  the deck reviews 
s h ow the res u l ts with D o l b y  switched off  
and swi tched o n .  T h e  er ror  i s  i n d i cated , for  
the  sens i t iv i t ies  of  the  p a rt i c u l a r  ta pes 
u sed , by  the D o l by on response dev i a t i n g  
f rom t h e  D o l by o f f  response ,  espec i a l l y  a t  

· the  h i g he r  f req u e nc ies . 

BIAS LEVELS 
At t h i s  stage I m u st m a k e  it perfect ly c lea r 
tha t  the  p a ra meters of the  rev iew tapes 
were measu red a t  the  i n d icated b i as  leve l .  
F o r  exa m p l e ,  a tape whose b i a s  

·
i s  

exp ressed a s ,  say , ( 0 )  was  measu red at  the  
c o r respo n d i n g  b i a s  leve l , wh i le  a tape 
wh ose b i a s  i s  e x p ressed as ,  say ( - 2 )  wa s 
a lso measu red at that  c o r res p o n d i n g  b i a s  
l e v e l  - not  a t  the  l e v e l  co r resp o n d i n g  to  
( Q ) . I n  o ther  wo rds ,  the  ta pes were 
measu red on a l l  pa ra meters at  what c o u l d  
be te rmed t h e  ' o p t i m u m  b i a s  leve l '  rather  
than at  t h e  ' refere nce '  b ias  leve l . T h i s  
ma kes a s i g n i f i ca n t  d i ffe rence to the  
res u l t s ,  beca use i f  I h a d  measu red a tape 
wi th  a b ias  req u i re m e n t  cor resp o n d i n g ,  
s a y ,  t o  ( - 2 ) a t  t h e  ( 0 )  ( ' reference ' ) b i a s  
l e v e l  the  res u l ts wo u l d  h a v e  been-

ve ry p o o r  
H F  perform a n ce a n d  ' d roopy '  s ma l l -f l u x  
t reb) e ,  whereas measu red at  the  b i a s  leve l  
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co rrespo n d i n g  to ( - 2 )  the  H F pe rfo r m a n ce 
is not  a b n o rm a l l y  i m p a i red a n d  the  t re b l e  
l e s s  ' d roopy ' . 

C lea r l y ,  if t h i s  same tape were operated 
i n  a f i xed - b i a s  deck  wh ose b i as  d e l i ve ry 
co rresponded  to the  ( 0 )  b i as  ' reference ' , 
then  it wo u l d  e x h i b i t  poor  H F  a n d  ' d roopy '  
t re b l e ;  but  you  wo u l d  be awa re of  t h i s  a n d  
obv i o u s l y  c h oose a h i g her -b ias  ta pe f o r  the 
dec k ,  a s  I have a l ready e x p l a i ned . 

LF PERFORMANCE 
T h i s  te l l s  h o w  m u c h  o u t p u t  ca n b e  
o b ta i n e d  a ro u n d  400 H z  befo re t h e  
d i stort i o n  becomes t o o  ba d ;  a l so t h e  
d i stort i o n  a t  D o l by leve l .  

MF PERFORMANCE 
T h i s  te l l s  h ow m u c h  o u t p u t  c a n  b e  
o b ta i ned a ro u n d  4-5k H z  before the  
d istort i o n  becomes too bad . 

HF PERFORMANCE 
T h i s  te l l s  h o w  m u c h  o u t p u t  c a n  b e  
o b ta i ned  a t  h i g h  t re b l e  before ser i o u s  
c o m p ress i o n  sets i n  a n d  prod u ces bad i n ­
b a n d  i n te rmod u la t i o n  d istort i o n . 

SENSITIVITY 
As a n  exa m p l e  of se n s i t iv i ty , i f  two tapes A 
a n d  B were reco rded at a c o m m o n  level o n  
the  same m a c h i n e  a n a  o n  rep l a y  t a p e  A 
p r o d u ced 1 d B  ( a bo u t  1 0 % )  m o re o u t p u t  
t h a n  ta pe B ,  t h e n  i t  c o u l d  be sa i d  that  ta pe 
A i s  1 d B  or 1 0 %  m o re sens i t ive a t  the  test 
f req uency  t h a n  tape B .  lt was on t h i s  bas is ,  
a t  a reco rd i n g  leve l  co rresp o n d i n g  to  a b o u t  
- 2 0 d  B ,  tha t  the  sens i t iv i t ies of the  ta pes 
were mea s u red . I made  two tests , one at 
1 k H z  ( M F l a n d  a n ot h e r  a t  1 2k H z  ( H F ) .  l t  
wi l l  be a p p rec ia ted t h a t  t h e  m o re sens i t ive 
a ta p e ,  the less the reco rd i n g  cu r re n t  
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req u i red fo r  a g iven rep l a y  o u t p u t .  S i nce 
ta pes d i ffe r i n  sens i t i v i ty the D o l by p resets 
s h o u l d  be a dJ usted to s u i t  the sens i t i v i ty of 
the ta pe e m p l oyed for ma x i m u m  freq u e n cy 
i n tegr i ty over the  d y n a m i c  ra n g e .  T h i s  i s  
usua l l y  a n  i n te r n a l  a dj ustment  w h i c h  
ca n n ot ea s i l y  be opt im ised by  the u se r .  
S o me decks ,  h oweve r ,  featu re D o l by 
sett i n g  use r-a dJ ustme nts . 

NOISE 
T h i s  is  a mea s u re of  h o w  fa r be low 
200nWb / m  ( c o r resp o n d i n g  to a reco rded 
leve l of  about  + 3VU o r  O d B o n  the  
mete r i n g )  l i es the n o i se f loor .  T h e  n o i se 
was measu red w i th  we i g h t i n g  a p p l ied  a n d  
a fter  deck  e ra s u r e .  T h i s  i s  somet i mes ca l led  
" b ia s "  n o i s e .  

PRINT-THROUGH 
A l t h o u g h  m y  l a b  h a s  measu red the  p r i n t­
t h ro u g h  perfo rm a n ce of a n u m be r  of tapes ,  
spec i f i c  p r i nt -t h r o u g h  mea s u rements were 
not made on a l l  the  rev iew tapes owi n g  
m a i n l y  to  t i m e  a n d  cost . H oweve r ,  where 
k n own , c o m m e n t  o n  pr i nt-t h ro u g h  is g iven  
i n  the reviews . 

Certa i n  ta pes ,  n o ta b ly C r  va r iet ies ,  
i n c l u d i n g  some pse u d o - e r  fo rm u l a t i o n s ,  
a re pa rt i c u l a r l y  p rone  to  p r i n t-th rou g h  
between ad jacent  l ayers of  spoo led  ta p e .  
I ts i mpact  u nd e r  n o rma l c o n d i t i o n s  of  u s e  
a n d  storage te n d s  to be a s u bject of  
cont roversy . T h e re i s  n o  d o u bt that  the  
p re- and post-ec h o  res u l t i n g  f rom p r i n t­
t h ro u g h  c a n  be detected o n  certa i n  m u s i c  
( a n d  speee; h )  f r o m  bad  tapes , espec i a l l y  
a fte r storage i n  a wa rm e n v i r o n m e n t .  T h e  
effect ,  h oweve r ,  c a n  be red u ced b y  
spoo l i n g  t h r o u g h  the  t a p e  seve ra l t i mes 
befo re rep l a y .  

S o m e  tapes g i ve m o re p re- t h a n  post­
ec h o ,  depe n d i n g  o n  whether  o r  not  the  
tape i s  rewo u n d  when  sto red a ft&r 
rec o rd i n g ,  wh i le other ta pes g i ve a l most  
eq u a l  a m o u n ts of  p re- and post-ec h o .  My 
resea rches have i n d icated  that  p ri n t­
t h ro u g h  a t  the  cassette speed i s  less 
i r r i tat i n g  tha n p r i n t-t h ro u g h  a t  the  h i g h e r  

o p e n - ree l  s peed s .  The  t h i c k e r  the  t a p e  f i l m ,  
t h e  l ower t h e  p r i nt-t h ro u g h ,  other  factors 
b e i n g  e q u a l .  T h i s  i s  why stu d i os p refer  to 
u se ta pe of re la t ive ly  t h i c k  f i l m  back i n g .  

I have f o u n d  that  a t  the  cassette s peed 
the  p ri nt-t h ro u g h  fa l l s  a t  the  rate of  a bo u t  
1 2d B  per  1 k H z  i n c rease i n  freq u e n cy f r o m  
a bo u t  2 k H z  u pwa rds ,  s o  i n  t e r m s  of  
f req u e n c y  i t  soon  fa l l s  b e l ow the no ise  
f loor .  The  worst  f req u e n cy seems t o  be 
a bo u t  600 H z ,  co rres p o n d i n g  to a reco rded 
wave l e n g t h  of  a b o u t  78/i m at  the cassette 
tare speed . it i s  both tempera t u re a n d  t i m e  
d e p e n d e n t ,  the  l a t t e r  i n  d B  f o l l owi n g  a 
20 l o g - l o g  f u n c t i o n .  For  exa m p l e ,  re l a t ive 
to the p r i n t  t h r o u g h  rat io  a fter  1 day  of  
storage at ,  say ,  20deg . C ,  i t  ta k es 
a p p ro x i mate l y  1 · 6 days  fo r  the  ra t i o  to 
worsen by  l d B ;  re la t ive to  33 m o n t h s  of 
sto ra g e ,  i t  takes 278 m o n t h s  for the ra t i o  to 
worsen by  l d B ;  a n d  to go to  the r i d i c u l o u s ,  
a fter  3 1 8  yea rs of  storage i t  takes 4 ,961  
yea rs fo r  the  rat io  to  worsen  by 1 d B .  At the  
o t h e r  extre m e ,  a fter  60  sec o n d s  of  stora g e ,  
i t  t a k e s  a b o u t  3 9  seco n d s  for  t h e  r a t i o  t o  
worsen by 1 d B .  T h e  p re c i se v a l u e  of  t h e  
p r i nt -t h ro u g h  o n  a spec i f i c  ta pe i s  a l s o  
re l a ted  to  i ts tem po r a l  a n d  t h e r m a l  
coeff i c ie nts . 

I f  you wa n t  the least  p r i n t-th r o u g h  store 
y o u r  recorded tapes i n  a coo l  e n v i r o n m e n t ,  
u se C 6 0  cassettes i f  poss i b l e  a n d  fast-spoo l  
seve ra l t i mes before rep l a y i n g .  A lso , o f  
c o u rs e ,  s e l e c t  a tape w h i c h  i s  not  
pa rt i c u l a r l y  p rone  to p r i n t- th rou g h .  

COATING DUALITY 
AND DROP-OUTS 
Aga i n ,  a l t h o u g h  my l a b  has meas u red 
m a n y  tapes to  dete r m i n e  coat i n g  q u a l i ty  
( how the stea d y-state o u t p u t  va r ies w i th  
t i me and to dete r m i n e  the  d rop-out  
tendency  - that  i s ,  where p a rt i c les  a re 
m i s s i n g  f rom the f i l m ,  the  o u t p u t  t h e n  
d ro p p i n g  s u d d e n l y  before i t  retu r ns ) ,  
s pec i f i c  tests i n  these respects were not  
a p p l ied to  the  review tapes . Neverthe less ,  
where these  data a re k n own s u i ta b le  
c o m m e n t  i s  g iven  i n  the  reviews . 

T h e  re la t ive va l u es of the  pa ra meters 
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meas u red a re e x p ressed i n  b a r  g ra p h s .  

A l t h o u g h  a n  expens ive f o rm u l a t i o n  may 
n o t  a p pea r to equate  we l l  w i t h  ' va l ue-for­
m o ney ' , i t  may  neve rthe less be the  r i g h t  
t a p e  fo r  y o u  i f  t h e  q u a l i ty of t h e  
p ro g r a m m e  sou rce wa rra nts  t h e  h i g h  
ra n k i n g s .  

A l t h o u g h  wo u l d  have favou red 
measu r i n g  and rev iewi n g  every s i n g l e  tape 
cu r re n t l y  o n  sa le ,  I ' m  af ra id  I was defeated 

on th is by sheer eco n o m i cs and t i m e .  I 
h a ve endeavou red to i nc l u d e  most  of t h e  
b ra n d s  i n  the  p u b l i c  eye ,  a n d  c a n  o n l y  
a p o l og i se t o  a n y  m a n u fa c t u re r  o r  
d i s t r i b u t o r  wh ose wa res a re n o t  i n c l u d e d . 
As I say ,  t h i s  was ce rta i n ly n o t  d o n e  o u t  of  
wa n t  b u t  out  of  n ecess i t y .  l t  wo u l d  be 
h o ped to  i n c l u de the m i ss i n g  tapes as  t i me 
g oes o n  i n  my c o n t i n u i n g  T a pe Check  
se r ies i n  H i  F i  for  P l ea s u r e .  

HOW PRINT-THROUGH DEVELOPS 
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M£T£RS & L£Ds 

T he q u a l i ty of a rec o rd i n g  i s  c l ose ly  
re l a ted to  the  a c c u racy and speed of  

response of  the  mete rs . I f  you  rec o rd too 
deep ly  you  wi l l  su ffer  bad  d i stort i o n  o n  the  
pea ks  of  the  p rogra mme s igna l  b u t  the  
n o ise f l o o r  wi l l  be t h a t  much  fa r ther  b e l ow 
t h e  peaks ,  w h i l e  i f  y o u  rec o rd o n l y  l i g ht lY 
the  d i stance between the pea ks  a n d  the  
n o ise f loor  wi l l  be that  m u c h  less ,  a n d  
beca use then you wi l l  have t o  re p l a y  f o r  a 
g iven level  w i th  the a m p l i f i e r ' s  vo l u me 
c o ntro l  m o re advanced y o u  wi l l  be awa re 
of  the  n o ise  as a h i ss  in the b a c k g ro u n d . 

T h e re a re severa l types of mete r .  At o n e  
t i m e  m a n y  cassette decks  u s e d  V U  
( s ta n d i n g  f o r  ' vo l u me u n i t ' )  mete rs . T h ese 
a re st i l l  u sed on some decks a n d  i n d icate i n  
p ropor t ion  t o  t h e  average leve l  of  t h e  
p ro g r a m m e  s i g n a l  a n d  hence to the  
' e n e rgy '  o r  ' vo l u me '  c o n te n t  a t  a n y  i nsta n t .  
T h i s  sort  of  mete r i s  n o t  ve ry fast 
resp o n d i n g ,  so i f  a f l eet i n g  pea k occu rs 
t h e re wi l l  be o n l y  a l i tt l e  m o m e n ta ry 
i n c rease i n  rea d i n g .  T h e  t rue  va l u e  of the  
pea k wi l l  not  be i n d icated . 
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W i t h  the  com i n g  of  l i g ht-e m i tt i n g  d i odes 
and f l u o rescent mete r i n g  the  reac t i o n  to 
swift  level c h a n ges ca n be ve ry ra p i d  
i ndeed beca use t h e re i s  n o  mec h a n ica l 
i ne rt i a  i nvo lved . A good few decks n ow 
a d o p t  t h i s  sort  of meter i n g  i n  va r ious  
fo rm s .  Decks w i th  V U  mete ri n g  ofte n have 
l i g ht-e m i tt i n g  d i odes ( L E D s )  i n  a d d i t i o n  to 
i n d ica te the  pea ks of  the  s i g n a l w h i c h  the 
meters the mse lves ca n not  rea d .  

T h e re a re some decks  w i th  spec i a l  
meters w h i c h  ca n res p o n d  very q u i c k l y  
a n d  t h u s  i n d i cate the  pea ks  of  the  s i g n a l  fa r 
better t h a n  V U  mete rs , a n d  the re is at least  
one deck ma n u factu re r  that I k n ow of  
( A iwa ) w h o  u ses mete rs w i th  two p o i n te rs ,  
o n e  i n d i ca t i n g  the  ' a ve rage '  a n d  t h e  other  
the  pea k of  the  p rog ra m me s i g n a l .  E i ther  o r  
b o t h  ca n be swi tched o n .  

U s i n g  a deck s o  eq u i p ped d ra m a t i ca l l y  
reve a l s  t h e  d i ffe rence between s i g n a l  
average a n d  s i g n a l  pea k s .  W h i l e  t h e  
p o i n te r  may be  rea d i n g , say ,  O d B , t h e  V U  
po i nter  may f i n d  i t  h a rd to g e t  i n  f ront  o f  
the  - 1 0V U  m a rk !  T h e  same a p p l ies  t o  decks 



eq u i p ped with  V U  meters a n d  pea k­
respo n d i n g  L E D s .  the + 3d B LED may be 
f lash i n g  when the meter itse l f  i s  o n ly 
rea d i n g  a bout  -8V U o r ,  perhaps ,  even less . 

N ow,  m ost V U  mete rs,  t h ose i n  
Japa nese decks ,  a nywa y ,  a re ca l i b rated so 
that  the mag net ic  f l u x  on the tape ( o r  be ing  
a p p l ied to the ta pe)  corresponds to the 
D o l by ca l i b ra t i o n  leve l  ( D L )  when they a re 
rea d i n g  + 3V U .  For  the tec h n i c a l l y  m i n ded 
th is co rresponds to a mag net ic  f lux nea r 
200nWb / m .  With the same f l u x  pea k 
meter i n g  m i g h t  be a dj u sted to rea d Od B 
( b u t  see the reviews a bout  t h i s ) . T h i s ,  then , 
is where the prob lems sta rt a n d  is a very 
rea l reason  why some cassette u se rs get 
good record i ngs a n d  others poor ones . 

Let us s u p pose that  you a re u s i n g  a ta pe 
w h i c h  a p p roaches satu rat i o n  at the l ower 
f req uenc ies a ro u n d  3d B a bove D o l b y  leve l . 
O n  stea dy-state s igna l ,  the n ,  you cou l d  
ta ke a V U  meter u p  to a b o u t  + 6V U befo re 
bad d istort i o n  sta rts a n d  a pea k mete r u p  to 
a bout  + 3d B  for the same effect . T h i s  is  
okay ,  but  m u s i c  is  not  stea dy-state . I ts 
level  is cont i n u ous ly  c h a n g i n g  over the 
dyna m i c  ra nge of the progra m m e .  

Let u s  su p pose , t h e n ,  t h a t  y o u  pea k t o  
+ 3V U o n  a V U  mete r w h e n  y o u  a re 
record i n g  rea l mus ic . The meter is rea d i n g  
the 'average '  of  t h e  s i g na l ,  remember ,  a n d  
s i n ce t h e  pea ks cou l d  b e  1 0d B  a bove th i s  
average you c o u l d  we l l  be record i n g  them 
u p  to 7d B i n to tape satu rat io n ,  j u st i m a g i n e  
the  pea k d isto rt io n  t h a t  t h i s  is  g o i n g  to 
ca use ! it ma kes utter n onsense of a m p l i f i e r  
h ea d ro o m s  and  spea k e r  i n te rfa c i n g  
prob lems . 

What  of the pea k mete r - what is th i s  
do ing?  Wel l ,  i f  you record to + 3d B  o n  t h i s  
you a re reason a b l y  safe beca use the meter 
is  rea d i n g  the rea l  pea ks of the s i g n a l  a n d  
not  the pea ks o f  the ' avera ge '  s ig n a l  level  
assu m i n g ,  of cou rse , that  you  a re u s i n g  the 
sa me tape and Od B ca l i b ra t i o n  as  before . 
S o m e  tapes a rr ive a t  satu rat i o n  before 
others as we l l  we k n ow ,  so the actua l  level  
you reco rd at  m ust be d ictated by the tape 
a s  we l l  a s  by the n a t u re of the music a n d  
type a n d  sca l i n g  o f  t h e  mete rs . 

W h e re ,  the n ,  does a l l  th i s  leave us?  I n  a 

dodgy pos i t ion  rea l l y ,  beca use if you a re 
eq u i pped wi th  o n l y  V U  mete ri n g  you 
s h o u l d  not ,  o n  th is , bas is ,  record m u c h  
a bove a -4V U when the mus ic  is of wide 
d y n a m i c  ra nge a n d  r ich  in  pea k content ,  
depe n d i n g  o n  the tape used . With  pea k 
mete r i n g  you wi l l  have the same headroom 
( based o n  Od B = D U when you a re 
spea k i n g  to + 3d B .  

The  i l l u st ra t i o n  g. ives you a n  a p p rox i mate 
i d ea of what  happens .  

From the su bject ive p o i n t  of  v iew the 
s i tuat ion i s  not  q u i te as  bad a s  the 
forego i n g  suggests . T h i s  is  beca use the ea r 
beco mes less capa b l e  of detect i n g  
d i stort ion  as  t h e  d u ra t i o n  o f  t h e  over load 
wh ich  ca u ses i t  red u ces .  For  exa m p l e ,  
w h i l e  y o u  may b e  a b l e  to detect d istort i o n  
d own to ,  say ,  0 · 1 %  o n  a s i g n a l  of l o n g  
d u rat ion , the d istort i o n  d u e  to a 2 0 m s  b u rst 
ca u s i n g  over loa d i n g  may have to be ten or 
m o re t i mes h i g her  to be a u d i b l e .  T h i s  does 
mea n that there is the poss i b i l i ty of a pea k­
respo n d i n g  meter i n d icat i n g  pea ks of s u c h  
s h o rt d u ra t i o n  that  a n y  modera te level  of  
d i stort i o n  o n  them is  not  hea rd , a nywa y .  
M o reove r ,  beca u se the average level  of t h e  
s i g n a l  is  i n d icated b y  a V U  meter ,  i t  fo l l ows 
that  the d i sta nce between the rea l pea ks ,  
w h i c h  a re not  i nd i cated , a n d  the no ise f loor  
of  the tape is  g reater t h a n  when the rea l  
peaks a re ,  i n  fa ct ,  i n d icated a n d  the 
record i n g  leve l  i s  adjusted to these .  I n  
other  words,  with pea k mete ri n g  the  
s igna l / no ise rat io  is  l i ke l y  to be m a rg i na l l y  
l ower tha n w h e n  V U  mete r i n g  is  used . 

H owever ,  hav i n g  sa i d  that  I st i l l ,  
pe rso n a l l y ,  p refer pea k mete r i n g  for  
cassette record i n g  beca use the d i stort i o n  
res u l t i n g  f rom t a p e  satu ra t i o n  a n d  
c o m p ress i o n  ca n b e  extremely  h i g h  a n d  
t h u s  a u d i b le  even over re lat ive ly sma l l  
over load t i mes . W h e n  a pea k meter i s  
s c a l e d  s o  t h a t  2 00 n W b / m ( D L )  
c orresponds t o  Od B you ca n pea k  to 
+ 3d B ,  o r  somet i mes h i g h e r  with top-f l i g h t  
ta pes , w i t h  the k n owledge t h a t  you a re n o t  
r u n n i n g  i n to ser ious  pea k d istort i o n  a n d  
w i t h o u t  b a d l y  i m p a i r i n g  the recorded 
d y n a m i c  ra n g e .  

U nfortu nate l y ,  t h i s  is  not  the end o f  the 
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N O, WE DO N 'T MAKE BALLPO I NT 
PEN S, BUT WE DO MAKE QUALITY 
H I-FI  PRO D U CTS . . .  

T-4M 
Two- S peed 

Two- S peed Cassette Deck R R P  £527 
Cassette Deck R R P .  £1 63 

�� 
.... ....... .... ... ICiii(i 

THE BEAM BO�f 
FM-1 0 

TPR 1 00 
Soundspan Speakers - R R P  £99 

KAM CO ( U . K.)  L TO.,  
TPR 400 
Soundspan 
S peaker System - R R P  £330 

For full range and prices contact: 

7 TH E SYCAMORES. 
HORBU RY. 
WAKEFI ELD, WEST YO R KS. WF4 5QG. Tel: 0924 27441 7. 
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m a t te r ,  f o r  t a p e  a p p ro a c h es c o m p ress i o n  
a t  a l ow e r  l e v e l  a t  h i g h  f req u e n c i es t h a n a t  
l ower o n e s .  T h u s ,  i f  t h e  m u s i c  y o u  a re 
record i n g  is n c h  i n  h i g h - f re q u e n cy c o n t e n t  
y o u  m a y  b e  o b l i g e d  t o  reco rd a t  a n  e v e n  
l owe r l e v e l  to  a v o i d  c o m p l e t e l y  b a d  i n - b a n d  
1 n te r m o d u l a t 1 o n  d i s t o r t i o n  res u l t i n g  f r o m  
t h e  c o m p re ss i o n . F o rt u n a t e l y ,  we a re 
h e l p e d  i n  t h i s  r e s p e c t  by t h e  n a t u re o f  
m u s i c  1 n  t h a t  i t s  l e v e l  te n d s  to d e c re a s e , o n  
a v e ra g e ,  a t  t h e  h 1 g h e r  f req u e n c i es . M e ta l  
t a p e  a l s o  h e l p s  y o u  t o  s e c u re a w i d e r  h i g h ­
f req u e n c y  h e a d r o o m  1 f  n o t  a w i d e r  l ow­
freq u e n c y  o n e .  

M os t  m e t e rs o f  J a pa nese d e c k s  a re ' f l a t '  
i n  f req u e n cy res p o n s e  T h 1 s  m e a n s  t h a t  a t  
a stea d y  s i g n a l  a m p l i t u d e t h e  rea d i n g  h o l d s  
f a i r l y  c o n sta n t  o v e r  t h e  f re q u e n c y  ra n g e  o f  
t h e  m a c h i n e .  I h a v e  i n v e s t i g a t e d  
eq u a l i s a t i o n  ( e q )  1 n  t h e  I n t r o d u c t i o n  to  
cassette  tapes ,  s o  t h e re i s  n o  g o o d  rea s o n  
f o r  d we l l i n g  f u r t h e r  o n  t h e  s u bj e c t  h e re .  
T h e re y o u  w i l l  f i n d  t h a t  e q  w o r k s  b o t h  
d u n n g  rec o rd i n g  a n d  re p l a y ,  t h e  f o r m e r  i n  
t e r m s  o f  re c o r d  p re-e m p h a s i s  T h a t  i s ,  t h e  
c u r re n t  i n  t h e  reco rd h e a d  I S  ca u se d  to  
i n c re a s e  a b ove a certa i n  h 1 g h - f req u e n c y  to  

M£T£RS & l£Ds 
h e l p  c o m b a t  t h e  l osses of record i n g .  

T h e  m e t e rs o f  s o m e  d e c k s ,  n o ta b l y  
E u ro p e a n o n e s ,  read t h e  p re -e m p h a s i se d  
s i g n a l  a n d t h us h a v e  a r e c o r d i n g  
f re q u e n c y  res p o n se w h i c h  r i s e s  w i t h  
f r e q u e n cy i n  a c c o r d a n c e  w i t h  t h e  record 
p re-e m p h a s i s ;  o r  a sepa rate c 1 rc u i t  m a y  be 
u se d  to s 1 m u l a t e  the e f f e c t . T h i s  may n o t  
b e  a b a d  t h i n g  w h e n  y o u  c o m e  t o  t h i n k  
a b o u t  1 t ,  f o r  i t  m e a n s  t h a t  w h e n  t h e  
p ro g ra m m e s i g n a l  ca r r i e s  a l o t  o f  h i g h ­
f r e q u e n c y  c o n t e n t  t h e  m e t e rs wi l l  g i ve a 
g re a t e r  rea d i n g  t h a n  o n es o f  ' f l a t '  
res p o n s e ,  t h e re b y  e n c o u ra g i n g  you t o  
re d u ce t h e  record i n g  leve l , w h 1 c h  k e e p s  t h e  
l e v e l  t h a t  m u c h  fa r t h e r  a w a y  f r o m  t a pe 
c o m p re ss i o n  

Yes , t h e re is  m o re t o  m e t e r i n g  t h a t  m a y  
a t  f i rs t  be a p p re c 1 a ted T h e  best  p l a n  i s  t o  
g e t  to  k n ow t h e  c h a ra c t e r i s t i c s  o f  y o u r 
m e te rs by ma k i n g  test  record i n g  wi t h  
d i f f e re n t  ta pes o f  t h e  type o f  m u s i c  o f  y o u r 
i n te rest i n  a n  e n d e a v o u r  to f i n d  t h e  best  
' pea k i n g  p o i n t '  befo re the onset  o f  a u d i b l e  
d i s t o r t i o n  a n d  h i g h - f r e q u e n c y  
c o m p ress i o n . 

Peak meter 
_ _ _ Real programme peak _ __ __  t _ _  _.

L-

pe

_

a

_

k

-

i ng

--' I 
at Od B 

VU meter 
peaking 
at -? V U  

Approx 8 - 1 0 d B  

l Peak -'-'l'r�-.-l�H-.f'-"-'C.: +J=-t"-'-"'-''1---- average ---+ 

Noise floor 

VU meter 
peaki ng 
at OVU 

Peak m eter 
peaking 
at + ?d B  

-- -- -- -- - -- -- -- - - - Peak tape sat . level (say + 3 d B ) 

Noise floor 

Based on meter c a l i brations of OdB 
peak and + 3V U  at Dol by c al i bration 

I eve I ( see text ) 

O d B  
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All cassettB decks  m u s t  have two 
heads � one for e rase a n d  t h e  other  

w h i c h  serves the  dua l  f u n ct i o n s  of  
reco rd i n g  and  rep l a y  by  swi tch i n g .  T h e  
record / re p l a y  head has  two sect i o n s  to  
a c c o m m o d a te the  left  and r i g h t  stereo 
c ha n ne l s .  T h i s  two- hea d scheme wo rks 
rem a r k a b l y  we l l  in  p ract i ce ,  a s  w i tnessed 
by the  good overa l l  res u l ts a c h ieved by 
some of  t h e  two-head decks  revi ewed i n  
t h i s  boo k .  

O n e  poss i b l e  d i sadvantage  o f  t h e  two­
head deck  i s  t h a t  it i s  not poss i b le to 
m o n i t o r ,  t h r o u g h  the parent  a m p l i f i e r  o r  
hea d p h o n e s ,  t h e  p rog ra m me w h i c h  h a s  
a ct ua l l y b e e n  recorded o n  t h e  tape 
i m med iate ly  after  i t  h a s  been recorded 
whi le  the  deck  i s  ru n n i n g  in  record m o d e .  
Y o u  d o n ' t  k n ow for  certa i n ,  therefore ,  
what  the  reco rd i n g  i s  g o i n g  to  be l i ke u n t i l 
y o u  have actu a l l y  made i t ,  rewo u n d  the 
tape and l i s tened to t h e  res u l ts i n  rep l ay  
m o d e .  I f  the  q u a l i ty i s  poor ,  l ow o r  h i g h  
rec o rd i n g  l eve l s  o n  pea ks o r  h i g h  
backg ro u n d  n o i se ,  t h e re is  noth i n g  y o u  ca n 
d o  a b o u t  i t ,  a p a rt f rom m a k i n g  t h e  
record i n g  a l l  ove r a ga i n ,  p r o v i d e d  the  
sou rce i s  st i l l  a va i la b l e .  

Beca u se y o u  ca n actu a l l y  l i ste n to  
( m o n i t o r )  t h e  s i g n a l  off-ta pe i n  a l most rea l 
t i me w h i l e  the  rec o rd i n g  is ta k i n g  p l ace  
w i th  a t h ree- h e a d  dec k ,  you  a re i n  a 
p o s i t i o n  to m a k e  s m a l l  c o r r e c t i v e  
ad justments  to  the record i n g  l e v e l  ( a n d  
somet i mes to t he b i as ) , a n d  h e a r  t h e  
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res u l ts ,  as you  a re rec o rd i n g .  
T h ree-head  decks  a re m o re expens ive 

tha n most two- head  eq u iva l e n ts ,  not  o n l y  
owi n g  t o  t h e  extra h e a d  b u t  a l so beca use 
o f  the e x t ra e l e c t r o n i cs i n v o l ve d . 
C o m p lete ly  sepa rate reco rd i n g  a n d  rep l a y  
sect i o n s  a re req u i re d ,  p l u s  n o i se red u ct i o n  
decod i n g i n  t h e  off-ta pe m o n i to red c i rc u i t  i f  
y o u  a re to h e a r  t h e  resu l ts  a s  t h e y  w i l l  
s o u n d  i n  norma l rep l a y .  W h e n  D o l by i s  t h e  
n o ise red u c t i o n , t h is ext ra is  refe rred  to a s  
' d o u b l e  D o l by ' . 

T h ree-head  decks ,  t h e refore ,  have 
sepa rate h e a d s  a n d  e l e c t ro n i cs f o r  
rec o rd i n g  a n d  re p l a y .  N o w ,  whether  you 
wi l l  be ab le  to j u st i fy  th i s  ext ra cost I 
ca n n ot say .  O n ce you k n ow you r deck i t  i s  
n o t  d i f f i c u l t  to  ma ke very good reco rd i n g s  
when i t  i s  o f  the  bas ic ,  two-head va r iety . 
Even w i th  a two- head  dec k ,  or w i th  the  
maj o r i ty of  them a nywa y ,  i t  i s  poss i b le to 
m o n i t o r  t h e  sou rce s i g n a l  pass i ng i nto  the 
reco rd i n g  p a rt of  the  e lectro n ics  w h i l e  you 
a re record i n g .  T h i s  i s  beca use whe n the 
deck l ies in  record mode the rep l a y  o u t p u ts 
d e l iver  t h e  s i g n a l  w h i c h  is g o i n g  to the 
head f o r  reco rd i ng .  i t  i s  then poss i b l e  to 
swi t c h  the  pa re n t  h i - f i  a m p l i f i e r  to  tape 
m o n i t o r  and a u d i t i o n  t h e  p ro g ra m me from 
the spea kers .  T h i s ,  of c o u rse ,  i s  n o t  the 
same a s  a u d i t i o n i n g  t h e  s i g n a l  d i rect ly  f rom 
the tape wh i l e  you  a re rec o rd i n g .  

A th ree- head  deck m i g h t  have tota l l y  
i ndependent  rec o rd a n d  rep lay  heads 
( d i screte hea d s ) , o r  the  rec o rd and rep l a y  
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heads may be i n teg rated i n to  a c o m m o n  
h o u s i n g .  Both  sche mes g ive exact ly  t h e  
same resu l ts a s  a l ready ex p l a i ned for  t h ree­
head dec k s .  H oweve r ,  with d i s c rete hea ds 
prob lems a r i se with  respect to a z i m u t h . 
T h e  a z i m u t h  re la tes to the a n g l e  to w h i c h  
the  g a p  of  a h e a d  i s  perpen d i c u l a r  to  the  
path  of ta pe trave l . Fo r  c o rrect rep lay  the  
a z i m u t h  of  the  rep l a y  head m u st exact ly  
matc h that  of  the  head wh i c h  made the 
reco rd i n g .  U n less t h i s  c r i t i ca l c o n d i t i o n  i s  
sat is f ied the  re p ro d u c t i o n  wi l l  be wea k i n  
t re b l e .  

The  a z i m u t h  of the  re p l a y  hea d ( a n d  t h i s  
a l s o  a p p l ies  to  t h e  rec o rd / re p l a y  h e a d  of  a 
two-hea d dec k )  is a dj u sted o n  a spec i a l  test 
tape of  very a c c u rate record a z i m u t h  fo r  
t he st rongest t re b l e  o n  both stereo 
c h a n n e l s .  W h e n  t h i s  a d j u s t m e n t  i s  
opt i m i sed you  a re e n s u red  of  the  best 
t re b l e  res u l ts from m u s i c  tapes a n d  f rom 
ta pes recorded o n  a d i f fere n t  deck  whose 
a z i m u t h  was a l so correct .  

W h e re the re is  a sepa rate record hea d ,  
the refore ,  i t  i s  esse n t i a l  f o r  t h i s  a lso to  be 
opt i m i sed  in a z i m u t h . D i s c rete hea d ,  th ree­
head decks t h u s  i n c l u d e  a method of  
sett i n g  the  record  head a z i m u t h ,  w h i c h  c a n  
ra nge f r o m  a s i m p l e  p reset a dj u stment  to a 
c o m p lex  a u to-a z i m u t h  system wh i c h  is  
f o u n d  in  some of  t h e  N a k a m i c h i  d ec k s .  
Bas ica l l y ,  a tone  i s  rec o rded  o n  the  tape 
and w h i l e  i t  i s  be i n g  rec o rded i t  i s  
m o n i t o red  off-ta pe by the  re p l a y  hea d ,  t h e  
s i g n a l  t h e n  b e i n g  d i rected to  s o m e  sort of  
mete ri n g  o r  i n d icat i n g  l i g h ts .  Wh i le  t h i s  i s  
happen i n g  the  reco rd az imuth  i s  ad j u sted 
u nt i l  the  i n d ica to r  rea d s  ' ma x i m u m ' .  F o r  
opt i m u m  resu l ts i t  i s  des i ra b l e  to  perform 
th is  a dJ u stment  o n  each  and eve ry tape 
which i s  to  be u sed f o r  rec o rd i n g ,  and a l so 
a ga i n  when  the ca ssette is tu rned ove r .  O n  
a u to-systems l i ke t h e  N a ka m i c h i  t h i s  i s  n o  
b i n d  beca u se y o u  mere ly  p ress a b u ttc,n 
and the  adjustment i s  made fo r you . 

T h i s  a z i m u t h  sett i n g  c o m p l i c a t i o n  d oes 
not  a r i se on t h ree-head  decks w h ose 
reco rd and rep l a y  heads a re i n teg rated i n to 
a c o m m o n  h o u s i n g ,  beca use when the 
c o m b i n e d  hea d i s  m a n u factu red  the 
a z i m u t h  a n g les ca n be opt i m i sed  ve ry 

a c c u ra te l y .  
T h e  sto ry is  n ot y e t  f i n i shed beca u se 

t h e re a re other  t h i n g s  to c o n s i d e r  between 
two- a n d t h ree-head  deck s .  For m a x i m u m  
reso l u t i o n  of  t h e  very s h o rt wave- l e n g t h  
' m a g n e t s '  c o r r e s p o n d i n g  t o  h i g h ­
freq uency s i g n a l s  reco rded o n  a tape ,  the  
l e n g t h  o f  the  g a p  ( b etween the po le  faces)  
m u st be very s h o rt i nd eed . I have g iven the 
reas o n  f o r  th is  in  the  sect i o n  d ea l i n g  with  
ca ssette ta pes and eq u a l isat i o n . H e a d  gaps  
d own to 111m ( m i l l i o n t h  of a metre )  a re 
c o m m o n p l a c e .  W h e n  a head wi th  t h i s  sort  
of  ga p length is  u sed a lso  f o r  record i n g ,  as 
i t  wou l d  be in a two-hea d dec k ,  t h e re is a 
tendency f o r  re la t ive ly  ea r ly  m a g net ic  
s a t u ra t i o n  referred to the  ga p .  Th is  mea n s  
t h a t  m a g n et i c  satu ra t i o n  d i stort i o n  m a y  
a r ise before the  ta pe itse l f  reaches 
m a g n et ic  satu ra t io n ,  so  wi th  meta l tapes 
you  may not  be rea p i n g  the i r  f u l l  l ow­
f req u e ncy pote n t i a l .  

Fo r  reco rd i n g ,  a wi d e r  g a p  l e n g t h  ca n be 
t o l e rated ;  i t  i s  des i ra b l e ,  in fact . T h u s  the  
record  and  re p l a y  heads  of t h ree- hea d 
decks  ca n be o p t i m ised m a g n et ica l ly a n d  
g a p-wise f o r  t h e  best o f  both  f u n c t i o n s .  M y  
resea rches have so  fa r i n d icated  that  
d isc rete t h ree-head  m a c h i nes have the 
edge ove r i n teg rated t h ree- hea d ma c h i nes ,  
b u t  you  a re t h e n  o n  an  ascend i n g  p r i ce  
c u rve . 

A f i n a l p o i n t .  W h e n  the re a re sepa rate 
heads for reco rd i n g  a n d  rep l a y ,  the w i n d i n g  
i m peda n ces ca n a l s o  be o pt i m i sed , t h e  f i rst 
for m a x i m u m  reco rd i n g  c u rrent  t ra n sfer  
and  the  sec o n d  fo r  the  best p oss i b l e  
s i g n a l / n o i se rat i o ,  a p o i n t  w h i c h  i s  very 
i mp o rta n t  but ra re l y  c o n s i d e red  in reviews . 

Remember ,  too ,  tha t  fo r  e ra s i n g  meta l 
tape p roper ly  the  e rase head m u st h a n d l e  a 
l a rge erase cu r re n t  a n d  prod u ce a stro n g  
m a g net ic  f l u x .  D u a l -ga p e ra se h e a d s  a re 
h e l p i n g  i n  t h i s  respect ;  b u t  poor  meta l 
e ra se is ra re l y  encou n te red  o n  good dec k s .  

T h e re a re one  o r  two t h ree- h e a d  decks  
wh ich  have a l l  the  a d va n tages except  tha t  
of  off-ta pe m o n i tor i n g .  T h e  reas o n  f o r  th i s  
i s  that  they ca n be m a n u factu red  a l i t t le  
c heaper  beca use t h e n  a d O i i b le - D o l b y  
system i s  not  req u i red . 
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THE CASTLE RANGE 
OF SPEAKER SYSTEMS 

T h e  Cas t l e  Range of Speakers g ives  fa t igue 

free l i sten i n g  over the fu l l  audio range w h i l s t  
c o v e r i n g  r h c  e n t i r e  v a r i e t y  of m u s i c a l  a n d  speech 

se lect i o n .  

R I C H M O N D  1 1  K E N D A L  1 1  
2 S P � A K E I< S Y S�I E M  2 S P E A K E R  S Y S T E M  

2 W A Y  2 W A Y  

< 1  8 O H M S  -l 8 O H M S  

8 30 W A I T S 8 40 WA r r s 

For  d e ta i l e d  spec if icat ions  w r i te t o :  

� Castle Acoustics LJ;,t:_j Limited 

B u i l t  c o m p l e t e l y  in o u r  own factory , Cast le  

speakers b l e n d  m odern tec h n o l ogy w i th the 
trad i t i onal  v a l u es of beauty and c raft, a n d  are 

a v a i l a b l e  i n  a v a r i e ty of gen u i n e  wood veneers .  

CO N W A Y  I I A H OW A R D  1 1  
J S P E A K E R  S Y S T E M  4 S P E A K E R  S Y S  r E M  

3 \V A Y  3 W A Y  

4 8 O H M S  4 8 O H M S  

1 5  l OO W A T T S  1 5  I 5 0  WA f T S  

S H O R T BA N K  R OA D ,  S K I PT O N  

N O R T 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 3 3 3  

T E L E X  5 1 76 1 8 C A S T L E  G .  



Wailer Lawrence ESiate, 
Ouerspool Way, Watford WDZ 8HL. 
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Please send rull details on the Fisher range 
and I he name and address of my nc:ares1 stockiSI 

FISHER 
The first name in high fidelity 



TWIST THE TRUTH 
No two brands of cassettes are 

the same. Because every length of 
tape varies slightly in character. 

B I AS L E V E L  E G  

Usually identified by differing 
requirements in bias, level and 
equalisation.( All necessary evils in 
magnetic recording) . 

The fact that there are 
variations between brands is not 
that surprising. 

What is more surprising, is 
that variations exist even between 
cassettes that look identical. 

For that reason, the optimum 
performance can only be 
achieved from any given tape, if 
the bias, level and equalisation are individu­
ally set. 

An impossible operation on '99.9%' of 
all cassette decks. 

And as the number of tapes on the 
market multiplies, the likelihood of a cassette 
deck doing justice to every one gets less 
and less. 

Three -Qoint-turn with a difference. 
Needless to say, at Pioneer we have the 

answer.Three independent controls for bias, 
level and equalisation. 

Otherwise known as the EqLB tuning 
system on our CT-F 1250 cassette deck 

An extremely accurate system thats 
suitable for all types of tape. From metal to 
chrome to standard. 

Once the tape is inserted in the deck you 
twist the controls. 

You'll know you've reached the 
optimum level for the tape you're using, be ­
cause thats when both lights glow red 
simultaneously 

Set all three and you're ready to record. 
The truth, the whole truth and nothing but 
the truth. 

Rock steady_guartz timing. 
The EqLB system is not the only feature 

which makes the CT-F 1250 one of the 

worlds most advanced cassette decks. 
The closed-loop dual capstan with auto­

matic tapeslack can cell or, as well as being a 
mouthfull, is the most effective system 
yet for controlling wow/flutter and tape jitter. 

Without it, the CT-F 1250 wouldn't be 
able to compete with open reels for accuracy 

With it, the quartz direct drive DC motor 
keeps wow and flutter down to a miniscule 
0.03% WRMS (0. 12% DIN) . 

The drive and tension capstans are 
looped by a sub - belt, so that they rotate at 
exactly the same speed. 

Keeping the tape at the right tension to ..:S 
avoid slack or stretching. -

So that recorded signals retain the ...= 
same pitch from one end of the t�p:e���� 
to the other. 

Theres also a second DC 
motor for fast forward and re-
wind functions. 

-

KeeQing one steQ ahead. 
Using the theory that two heads are 

better than one, we've taken the point of 
view that three heads are better than two. 

The recording and playback heads 
are both made from the same ferrite based 
material called Uni-X'Tal. 

Which boasts much higher electrical 



AND EVERYfHING 
SOUNDS PERFECT. 
and anti-wear characteristics than ordinary 
ferrite or sendust. 

Also the two heads allow for instant 
monitoring and various musical beneftts : a 
flatter and wider frequency response (25Hz 
to 18kHz± 3dB) , low distortion and an 
exceptional 69dB signal -to - noise ratio with 
Dolby* on. 

Window shouping for rollers. 
The third head is a Pioneer exclusive. 

A compact 'small window' erase head that 
eliminates low frequency 'hangover' by 
wiping clean the tape twice on each pass. 

Its unique, in that, it utilises the two 
smallest windows that expose the tape at 

= 
-

. 

the open end of a cassette. 
Leaving the two larger windows on the 

outside, free to accept pinch rollers for add­
ed stability to the tape movement. 

This along with the electronic memory 
control provides the little touch that helps 
prevent tapes turning into spaghetti inside 
the deck 

But enough of all these facts about the 
CT-F 1250. 

Visit your local Pioneer dealer for a de­
monstration. Nothing compares to actually 
listening to it. 

Now, we wouldn't lie to you would we? 
*Dolby 1s a reg1stered trademark of  Dolby lab .  Inc. 

To : Pioneer High Fidelity (GB) Ltd. PO. Box 108, Iver, Bucks. SLO 9]L. l 'd like more information on 
the CT- F 1250 cassette deck. Please send me the Pioneer catalogue and a list of dealers. 

Name ________________________________________________________________ _ 

Address __
________ @ PIONEER® 

---------------------------------------------:::=--:- Everything you hear is true. 
CD 1 



Yetanotherrecordingoption 
has been added to Optonica tape selector 

Optonica Cassette Decks 
incorporate a great many more 
facilities, the result of a relentless 
pursuit of operational ease and 
excellence in design and 

Cassette Decks that will set new 
standards for the 80's. Now we 
have introduced the facility for 
recording on metal tape. That gives 
more accurate recording, superior 
playback and the highest quality of sound. 

,...., 
1 manufacture. Search out your 

Optonica specialist today and 
sound out the difference. 

OPTONICA 
Slwrp Electronics (UK) Ltd, Slwrp House, Thorp Road, 

Manchester M10 9BE 



Your best buy . • • 

is of most concern to you . Rarely is it also the 

concern of the hi-fi dealer . Yet,  Hampshire 

Audio is one of those rare Independent Hi-Fi 
Specialists who put quality and value first 
and foremost . Volumes abound on the whys 
and wherefores of this  and that . . .  black is 

proved to be white,  and white black . . .  but 
you sti l l  have to make a choice.  Buying hi -fi 

should not be l ike betting on a horse,  whether 

you study form i n  detail or just use a pin. On 

average the punter does not win because the 
odds are stacked against him. Test reports 

never show variability between di fferent 

samples nor general reliability - good or bad 
- but these facts a good dealer learns from 

experience.  In any event your requirement 

might be best met by a model not included in 

test report s .  The r isk i s  j ust not worth i t ,  so 
approach Hampshire Audio i f  you have not 
already been recommended to come to us. In 
fact ,  recommendation we consider to be our 
most effective form o f  advertising (sorry 
System ' s  Digest and other m agazines) . 
Recommendations from those persons who 

really appreciate the j oys of  music are valued 

greatly for enj oyment is the final result of our 

endeavours . This we are committed t o .  Hi-Fi 

equi pment is  our only speciality and we stock 

nothing else.  

Come and try us . . .  

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

Your best buy . • 
· v e  stock selected items from the ranges 
o f : -
A D C  0 A i w a  0 A K G  0 A & R 0 
A riston 0 B & W 0 Beyer 0 
Celef 0 Ceiestion . .  O C h a rtwe l l  0 .. 

Decca 0 Denon 0 D u a l  0 D u m p a  
0 Electrocompa n i et 0 E l i t e  0 Entre 0 
E u m i g  0 Fuji  0 G a l e  0 G l a n z  0 
Grace 0 Grado 0 Hadcock 0 
H a rbeth 0 H eybrook 0 I M F  0 
I nf in i ty  0 J PW 0 JVC 0 K E F  0 
Lentek 0 Linn l sobar ik  0 Linn­
Sondek 0 M a x e l l  0 Merid ian 0 
M i c h aelson & Aust in 0 M i c h e l l  0 
M i ssion 0 M o n i tor  Audio 0 
N a k a m i c h i  0 N ig h t i n g a l e  0 Optonica 
0 Ortofon 0 QED 0 Q U A D  0 
Radford 0 R A M  0 R C L  0 R eference 0 
Revox 0 Rogers 0 Sansui  0 Sat in  
0 Senn heiser  0 SME 0 Spendor 0 
Stanton 0 Stax 0 STD 0 Sugden 
0 Supex 0 Swal low 0 Syr inx 0 
Systemdek 0 Tangent  0 T D K  0 
Technics 0 Trio 0 T S R  0 Yamaha 0 

... 
... 
... 

... 

... 
... 
... 
... 
... 

O P E N  T H U R S D A Y S  U N T I L  8pm 

O V E R-THE-CO U N T E R  AND 
PERSONAL EXPORT 

TAPE BY FU J I ,  M A X E L L  • 
SONY A N D  TDK 

ALL EQU I PM E N T  
C H E C K E D  BEFO R E  S A L E  
NO S E A L E D  B O X E S  S U P P L I E D  

O U R  OWN TWO-YE A R  LABOU R 
A N D  PARTS G U A R A NTEE 

ExniNS I VE FR .. EE P A R K I NG 

ACCESS A N D  B A R C L A Y  C A R D  
A C C E P T E D  BY T E L E P H O N E  

SPEC I A L  D I SCS STO C K E D  

C O M P ARATOR 
D E M O N STRAT I O N S  
I N  T H R E E  STU D I O S  

All  enqui ries with S . A . E .  

• .at Hampshire Audio Ltd 
8 & 1 2  H U R S L E Y  ROAD,  C H A N D L E R ' S  F O R D,  H A NTS. T E L :. (042 1 5 )  2827 & 65232 
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H£ftD 
Afte r a bout  twe nty to fo rty h o u rs use ,  

the heads of  you r cassette deck  
become suff ic ient ly  d i rty a n d conta m i nated 
by stray ox ide o r  meta l part ic les to ca u se a 
s i g n i fi cant  shortfa l l  i n  performance .  T h e  
symptoms a re red uced o u t p u t ,  espec i a l l y  
at  the  t re b l e  e n d  of the  m u s i c  spectru m ,  
l ea d i n g  t o  a ' d u l l ness' i n  t h e  reproduct ion  
a n d  l ack  of t ra n sient  ' spark le '  a n d  mus ic  
'attack ' , a l o n g  possi b ly  w i th  a n  i nc rease in  
backg ro u n d  ' h i ss ' . I n  severe cases ,  where 
pa rtic l es of the  tape coa t i n g  have s h o rted 
across the na rrow gap of the  heads, the 
output  ca n d rop v i rtu a l l y  to zero at  a l l  
f re q u e n c i es a n d  y o u  m a y  t h e n  co n c l u d e  
that  the  deck has spru n g  a fa u l t ,  where i n  
a c t u a l  f a c t  a l i tt l e  careful h e a d  c lea n i n g  w i l l  
restore n o r m a l  operat ion a n d  save you a 
fa i r  a m o u n t  of petty cash . 

Bad  conta m i nat ion  of the e rase head or  
short i ng  of i ts magnet ic  g a p  by tape 
pa rti c les wi l l  i m pa i r  the  eff ic i e n cy of 
e rasu re ,  espec i a l l y  when you a re u s i n g  
m e t a l  ta pe ,  a n d  you wi l l  then  hear  a s  a 
backgro u n d  to a new record i n g  the 
record i ng that  was o n  the  tape befo re .  

Tape g u i des ,  t h e  ca psta n a n d  pressu re 
ro l l e r  ca n a l so p i c k  up a fa i r  a m o u n t  of 
coat i n g  over months  of use , so whe n you 
g o  head c lea n i n g  i t  i s  h i g h l y  des i ra b l e  a l so 
to pay atte n t i o n  to these i tems . 

Another  th i ng wh ich  can happen to the  
heads a n d  tape t ra nsport associated 
ferro u s  i tems in the  deck i s  the 
deve lopment  of resi d u a l  mag net ism . That  
i s  to say ,  a sma l l  amount  of perma nent  
m a g n e t i s m  i s  i m p a rt e d  t o  t h e s e  
components .  T h i s  can  happen i n  var ious  
ways and ,  a l though the mag net ism i s  
re lat ive ly  wea k ,  i t  can  affect the  overa l l  
n th-deg ree perfo rma n ce o f  t h e  dec k ,  
espec i a l l y  when t h e  heads a re m a g n et ised . 
The symptoms a re reduced u p pe r-treb le  
o u t p u t ,  t h o u g h  possi b l y  not  as  bad as 
resu l t i n g  from a bad ly  conta m i nated h ea d ,  
a n d  a n  i nc rease i n  bac k g ro u n d  n o i se .  

B e i n g  awa re o f  these prob le m s ,  what ,  
then , ca n you do about  t h e m ?  Head and 
tra nsport c l ea n i ng i s  not  d i ff i c u l t .  You can  
b u y  those l i tt le  ' cotton wool '  buds  from 
pretty wel l  any chemist (the t h i ngs  you 
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c lea n bab ies ea rs wi t h )  a n d ,  i f  you wet one 
of t hese with  a su i tab le  so lvent  such  as 
isopropy l -a l co h o l  which you ca n get from 
most h i -f i  shops (but bewa re of u n s u i tab le  
so lvents ) ,  you ca n c lea n the  muck and 
caked tape coa t i n g  ( though let  u s  h o pe 
that  it is not  as bad as t h i s ! ) from the heads 
without damage . O n  n o  acco u n t  use a 
b lade of a n y  descr ipt ion  or a b ras ive 
mate r i a l s .  You ca n then use fresh ' b u ds'  to 
g o  rou n d  the other items of the t ra nsport .  i t  
i s  often possi b l e  to s l i p  off t h e  fro n t  
w i ndow of the cassette h o l d e r  t o  g a i n  
g reater access i b i l i ty to these v i t a l  pa rts of  
yo u r  dec k .  

B e i n g  fu l ly aware of t h e  prob lems 
vari o u s  m a n u factu rers ( i nc l u d i n g  some of  
the  tape peo p l e  themse lves)  have desi gned 
a n d  deve l o ped cassette deck  head 
c lea n e rs .  T h e  s i m p l est of these cons ist of 
an ord i na ry ca ssette loaded i nstead of 
tape with a n o n - a b ras ive c lea n i n g ta pe . 
T h e . p l a n  i s  to load t h i s  c lea n i n g  cassette 
i nto you r  dec k ,  rew i n d  to the start a n d  then  
p lace the deck i n to rep lay  mode . Th is  
b r i ngs  the  heads  u p  aga i nst the  c lea n i ng 
tape ,  thereby c lea n i n g  off the  m u c k  as the  
tape i s  ro l l i n g .  You may sti l l  need to c lean  
the  t ra nsport i tems with  ' bu ds' , t h o ug h ,  
su i tab ly  'wette d ' . 

i t  is i m possi b l e  to name a l l  the peo p le  
mak ing  these head c lea n i n g  cassettes , b u t  
the  we l l  k n own operators i n  the h i -f i  
accessory bus i ness can a l most a l l  o b l i g e  
you .  I have , perso n a l l y ,  j u st b e e n  l o o k i n g  at  
the  l a test re l ease in  th is  a rea from S cotch 
and fo u n d  i t  q u i te v iab le  and not m u c h  
d i ffere n t  from the c lea n e rs of t h i s  type 
g o i n g  u n d e r  oth e r  names .  

O f  d i ffere n t  sty l i n g ,  t h o u g h  st i l l  
conta i ned with i n  a cassette ( C-zero ) i s  the  
remarkab le  dev ice  f rom Amer ican A l l so p ,  
h a n d led i n  the  U K  by N etwork . T h e  take­
u p  sp i n d l e  cou p l i ng from the  deck operates 
a cam with i n  the cassette such that a l i tt le  
n o n -a b ra s i ve p a d  rubs  a c ross  t h e  
rep lay  I record head a s  t h e  deck i s  r u n n i n g  
i n  p lay  mode . T h e re a re a l so non-abras ive 
pads wi t h i n  the ca psta n a n d  p ress u re ro l l e r  
c u t o u t  of the cassette w h i c h  c l e a n s  t hese 
i tems at  the sa m e  t ime . A sma l l  a m o u n t  of 



pressu re is a ppl ied to the pads by i nte rnal  
spri n g i n g . Main disadva ntage is  that the 
e rase head is  outside the c lea n i ng action . 
Neither  is it possi b le to use the device with 
certa i n  th ree-head decks.  The torq u e  
req u i red from the ta ke- u p  sp ind le  is n o t  
very h i g h  but o n  one or  two occasions I 
fou n d  that the ava i lab le  torq ue from a deck 
was bare ly su ffi c ient to get the cam 
wo rk ing smooth ly ,  espec ia l ly  after the 
a p p l icat ion  of the d isso lvent  ( i so p ropy l ­
a lcoho l )  suppl ied with  the device . 

H owever,  i n  the vast majority of decks 
the device funct ioned perfectl y .  One of the 
decks which I was test ing for th is  book was 
fou n d  on fi rst switch-on not to be wo rk i n g .  
I n  fact , t h e  output  from my D L  tape was 
some 1 0d B  down . The same app l ied to 
both channe ls .  Havi ng the A l lsop device at 
h a n d  at  the t i m e ,  I ra n th i s  in the deck for 
less than a m i n u te and to my asto n i s h ment  
fou n d  that  fu l l  DL output  was resto red .  

I shou l d ,  perhaps,  aga i n  ment ion here 
that the a m o u n t  of tape coat ing that wi l l  be 
l i ke l y  to accu m u l ate wi l l  to some exte nt 
depend o n  the q u a l i ty of ta pes you use . 
Some 'cheapo' tapes of obscu re l a be l  have 
been k n own to shed abno rmal a m o u n ts of 
oxide,  wh ich soon leads to head clogg i n g .  

That ,  t h e n ,  leaves us with t h e  problems 
of mag net isa t i o n  - or ,  at least ,  h ow to get 
r id of it .  S pec i a l  m a i n s  demagnet isers a re 
ava i l a b l e  at h i -f i  a ccessory shops .  T hese 
a re eq u i pped with an end p robe where the  
c h a n g i n g  mag net ic  f l u x  i s  deve l o ped , the  
idea be i n g  to b r i n g  t h i s  u p  to the i tem to be  
d e m a g n e t i s e d  a n d  t h e n  g ra d u a l l y  
d raw i t  away t o  some d ista n ce befo re 
swi tc h i n g  off . If you switch off wh i l e  the 
f ie ld  of  the probe l ies in  the  v i c i n i ty of  the  
i tem bei n g  demag net ised , you cou l d  be left 
with even m o re res i d u a l  mag net ism t h a n  
you sta rted with . 

· 

Tra nsistor-operated devices have a lso 
bee n developed a n d  ma rketed , but I have 
not tested any of these . In a l l  cases it  is 
important not to apply a too heavy eras ing 
f lux as th is  cou ld  overheat the heads and 
possi b ly damage them a n d / o r  the i r  
wi n d i ngs .  A lso ,  of course , the recorder 
s h o u l d  be switched off w h i l e  t h e  

degaussi n g ,  as  i t  i s  sometimes c a l l e d ,  i s  
happen i n g .  

A novel device , ma rketed by A m pex a n d  
g o i n g  u nder t h e  name '220 Demagnetizer 
and H ea d  Clea ner' , i s  worthy of note . l t  is 
b u i l t  i nto an o rd i n a ry C-zero and i n  add i t ion 
to a c lea n i ng ta pe ,  as  a l ready exp la i ned , i t  
a l so conta i ns a cyl i n d rica l  mag net which is  
ca used to rotate by the movement of the 
ta pe from one spool to the other .  As it  
rotates so the magnet ic f ie ld that emanates 
in the d i rect ion of the heads in the deck 
a l ternates. N ow ,  the rotat ing mag net is 
f ixed to a l ever with i n  the cassette a n d  the 
lever is  spr i ng-loaded so that i t  i s  p ress i n g  
aga i nst the spool . When the clea n i n g  tape 
is  rewo u n d  for act ion the magnet l ies i n  the 
cl osest posit io n  to the heads.  When the 
deck is  p u t  i nto play mode the tape rol ls  
and c leans the heads,  the mag net rotates 
a n d  g ives the chang ing  f iel d ,  a n d  as the 
ta pe winds on to the ta ke-u p spool so the 
d i stance between the rotati ng mag net and 
the heads i nc reases , which red u ces the 
c h a n g i n g  f ie ld strength  as  ' d iscerned '  by 
the heads.  At the end of the clea n i n g  tape 
the f ie ld rel ative to the heads is at a 
m i n i m u m  a n d  the cassette can then be 
removed . Before reuse,  of cou rse , it m u st 
be rewo u n d  to the sta rt aga i n .  

l t  i s  i n c red ib ly  d i ff icu l t  to measure 
a c c u ra t e l y  t h e  eff i c i e n cy of h e a d  
degaussi n g .  I have tr ied n u merous tests 
i n c l u d i ng measu r ing the noise a n d  u p pe r­
frequency response on a mach ine  known 
to be u n mag netise d ,  then de l i berate ly  
magnetis i ng the heads a n d  measur ing  the 
no ise a n d  u p per-frequency response agai n ,  
a n d  fol l owi n g  th is  b y  co rrespo n d i n g  tests 
after us ing  the part i c u l a r  demag netis i ng 
device.  I a m  so rry to say that none of these 
tests has been very conclus ive .  T h e re is 
need to develop more sensit ive test 
methods.  As these can be i n c red ib ly  
expensive I a m  hopi n g  to t ie u p  with  a 
spec ia l  ' mag netics' l a b  sometime i n  the 
future to i nvest igate more deeply the 
s u bject of tape head mag netisat i on . I shal l 
keep you i nformed i n  my magazine 
wri t ings !  

In  the meant ime , keep your heads clea n !  

4 1  
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Y ou d o n ' t  need to u nde rsta n d  a ny­

t h i n g  in t h i s  sect i o n  to rea p h i g h  
va l u e  i nformat i o n  f r o m  t h i s  boo k !  I n  fact ,  i t  
has  been o u r  a i m  to cut  tec h n i c a l i t ies down 
to a very b a re m i n i m u m .  H oweve r ,  p lease 
d o  not  t h i n k  that we have s k i m ped o n  la b  
wo rk . Each deck was p u t  t h r o u g h  a fa i r ly  
r igorous l a b  rou t i n e  a n d  a u d i t io ned in  a h i -f i  
syste m before we attem pted putt i n g  wo rds 
to paper .  

l t  i s  not  poss i b l e  to assess a n y  tec h n i ca l  
eq u i p me n t ,  n o  matter how m u c h  i s  a rgued 
to the cont ra ry ,  w i thout  m a k i ng tec h n ica l 
tests o n  i t .  At the conc lus ion  of the p roject 
I had an i nc red i b le a m o u n t  of tec h n i ca l  
i nformat ion  to  sort t h ro u g h ,  I c a n  ass u re 
you . 

The  t h i n g  is h ow i n te rested a re you i n  a l l  
t h i s  d a ta , tec h n ica l j a rgon  a n d  j u m bl e  o f  
f i g u res? I have a l ways wa n ted t o  wr i te a 
book of th i s  k i n d  wi thout  havi n g  to p resent  
rea ms of f i g u res i n  the ' o l d  fas h i oned '  
form . M y  resea rches ove r the yea rs have 
revea led that  very few readers of tec h n i c a l  
reviews a n d  books l i k e  t h i s  one s t u d y  the  
tec h n ica l  f i g u res . They a re m u c h  m o re 
i n te rested i n  c o n c l u s i o n s .  i t  wo u l d  seem , 
therefore ,  that  s u c h  a lot  is wr i tte n a n d  
effort expended to m i n i ma l  effec t .  

I u sed a l a b  tu l l  of  expens ive test 
eq u i pment  to b r i n g  my f i n d i ngs  a n d  
conc lus ions  t o  you , a n d  f o r  t h e  more tec h ­
n i ca l l y  or ie ntated s o m e  of the pr ime resu lts 
of  my tests a re given in the review a nd 
p resented by easy to u n de rsta nd ba r 
g ra p h s  at the e n d  of the book . T h e  ta l l e r  
t h e  ba r ,  the better the performa nce . T hese 
a re re lat ive ,  one deck to a n other ,  so you 
c a n  f o r m  y o u r  own c o m p a ra t i ve 
J u dgements .  I have avoided tab les a nd 
u n necessa ry f i g u res ,  u s i n g  b a r  g ra p h s ,  
ra n k i n g  n u mbers a n d  l etters i nstea d ,  s o  
you d o n ' t  n e e d  to be tec h n ica l  t o  
u n d e rsta n d  these . 

H owever ,  for  the tec h n ica l of o u r  c l a n  I 
wou l d  l i ke to p rese n t  some of the 
tec h n ica l t h i n g s  I e x p l o red . l t  wou l d  be 
s i n g u l a r ly  u n fa i r  not  to d o  so . 

METERING 
T h i s  i s  m u c h  more i m p o rta n t  o n  ta pe 
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mach i nes t h a n  many peop le a p p recia te . 
Accu rate a n d  fast- respons ive mete r i n g  ca n 
make  a l l  the  d i fference i n  the  worl d 
between a good record i n g  a nd a bad o n e .  
At t h i s  p o i n t  I wo u l d  l i ke to refer readers t o  
the ' featu res' secti o n .  

U s i n g  a n  accu rate test ta pe I c hecked 
ca l i b ra t i o n  o n  the left and r ight c h a n ne ls  
and have i n d i cated the resu l ts i n  the 
reviews, refer red to D o l by leve l , wh ich 
cor responds to a recorded mag net ic  
f lux c l ose to 200nWb/ m a t  400 H z  for  
cassette decks .  You wi l l  see that  VU 
meters rea d around + 3  a n d  dB meters 
a ro u n d  zero at t h i s  leve l .  

U s i n g  a 1 k H z  stea dy tone I set the 
record i n g  level  to zero dB o r  V U  o n  the 
meters a n d  then act ivated a pu ls ing c i rc u i t  
o n  the test i nstru ment  so t h a t  t h e  t o n e  was 
swi tched o n  fo r 20ms ( twe nty-t h o u sa ndths 
of a seco n d )  a n d  off  for  480ms ( 0 . 48 of a 
seco n d )  repet i t ive ly  without  a l tera t i o n  to 
the level  or a m p l i tude of the tone bu rst 
over its steady leve l ,  to see how fa r the 
m ete rs def l ected o n  the b u rsts . Fast­
respo n d i n g  meter i ng  g ives the sa me zero 
dB o r  VU i n d icat ion  o n  the bu rsts as o n  the 
steady tone . With s low meter i n g ,  h owever ,  
the bu rst can  be 1 0  o r  more V U  o r  d B  
po i n ts be low the i n d icat ion  o n  steady 
s i g na l !  J u st i m a g i ne by h ow much th i s  is  
g o i n g  to over-record a tape o n  pea ky 
t ra ns ients when the average leve l is set to 
pea k to meter zero or  a bove ! I n  the reviews 
I have exp ressed the ' good ness' of 
meter i n g  by a ' b a r  g ra p h '  ra n k i n g  syste m .  

S I G NAL/ N O I S E  RATIOS 
Dyna m i c  ra nge is  the d is tance between the 
n o i se f loor  and the max i m u m  output to a 
g iven d istort i o n  ( 3 %  i n  my case ) . Tape is 
the p r i m e  producer  of  n o i se ,  the e lectro n i c  
cont r ibut ion  of the d e c k  be i n g  genera l ly 
m u c h  less . Wi th  a spec i a l  C-zero ( ca ssette 
with  no tape in it) I measu red the rep lay  
s i g na l / n o i se rat i o  refe rred to D o l by level 
( D L ) with and wi thout  weig h t i n g ,  the la tter 
to assess the deg ree of m a i n s  powe r s u p p l y  
' r i p p le '  a s  d i s t i n c t  f rom ' h iss'  n o ise . 

I a lso mea s u red the i m p rovement  to the 
rat io  obta i ned sepa rate ly with  70,.. s eq a n d  



the noise red u ct ion system .  Theoretica l ly ,  
wi th  su i tab le  we ight i n g ,  the former shou ld  
g ive a n  e n ha ncement of a bout  4d B a n d  the 
latter, when Dolby,  1 0d B .  The resu l ts 
agai nst the tec h n i ca l ly possi b le  were 
assesse d .  

T o  s e e  by h o w  much t h e  electron ic  noise 
of the deck is l i ke ly to i m p a i r  the off-ta pe 
s igna l / no ise rat io I a l so measured the rat io 
us ing Scotch Master 1 1  ta pe ( a  70,..s ox ide 
of des i rab ly  low noise f loor )  us ing 
C C I R /  A R M  we ig hti n g ,  wh ich a lso ta kes 
accou n t  of the noise,  if a n y ,  p rod u ced on 
the tape as the resu l t  of m a c h i n e  erasu re 
( a n d  b ias sig n a l  i m p u ri ty ) . Obvious l y ,  the 
off-tape si g n a l / no ise rat io ca n n ot be a n y  
g reater t h a n  the deck ' s  rep lay s i g n a l / no ise 
ra t io i n  70,..s mode .  To m a k e  a n y  
a p p reci a b l e  d i ffere n ce to the off-ta pe 
s igna l / n o i se rat i o ,  however ,  the deck's 
e lectro n i c  no ise was fo u n d  to have to come 
with i n  a bout  6d B of tape noise.  

An exa mple  wi l l  he lp  to i l l u strate th is  and 
p rove i n teresti n g .  Say ,  for i nsta nce,  the 
d e c k ' s  e l e c t r o n i c s a c c o u n t  for a 
s igna l/ noise rat io of 60d B ,  w h i le the 
i ntr ins ic s igna l / noise rat io of the ta pe itself 
is  54d B .  In th is case the electron ics noise is 
6d B below the tape noise, which wou l d  
i m p a i r  t h e  overa l l  s ig n a l / no ise rat i o  b y  o n ly 
1 d B  ( a l most with i n  tape noise spreads) , 
p roduc ing a rat io of 53d B .  With 1 0d B  
d ifference the i m pa i rment is  l i tt le more 
than 0 . 4d B ;  but  when there is no 
d i fference,  which wou l d  be extremely 
u n u s u a l ,  the i m p a i rment is 3d B .  In  most 
decks, therefore ,  the ta pe noise a l m ost 
completely masks the electron ics no ise .  I 
assessed the d iffere nce to d iscover the 
i m pa i rment a n d  ra nked accord i n g l y .  

I shou ld  a lso m e n t i o n  t h a t  the overa l l  
s igna l / noise rat i o  u s i n g  the S cotch M aster 
1 1  tape took acco u n t  of the record i n g  noise 
at l i ne (su itably loaded)  with the record i n g  
level control h a l f  w a y  advanced , so the 
a ssess m e n t  i s  p retty  e x h a u st i ve . 
M icrophone noise i n p u t  a n d  sensit iv ity 
were j u dged by us ing  a rea l  m i c .  

DISTORTION 
D i stort ion at 400 H z  was m easured at D L  

us ing u p-ma rket Fe 1 20,..s a n d  meta l 70,..s 
tapes wh ose d istortio n  a n d  L F  M O L  
cha racte ristics were not u n d u ly a ffected 
with i n  the bias ra nge or  set bias of the 
decks.  Th is  made it  poss ib le to use 
common test tapes i n  m a ny i nsta nces , 
thereby avoi d i n g  compl icated va r iat ions 
which wou l d  otherwise resu l t  from the use 
of d iffe re nt tapes. Any depa rt u re from this 
p roced u re or comment perta i n i n g  to the 
resu l ts is g iven i n  the review . D istort ion 
was measu red with the noise red uction 
syste m act ive ( Do l by be i n g  used when 
there was a choice ) . VLF (40 H z )  d istort ion 
tests we re experi me nted with , but  I 
concluded that the 400H z  resu lts were 
suff ic ient,  the h i g he r  d istort ion at 40H z  
m ostly resu l t ing  from t h e  tape itself a n d  not 
the deck . H F  d istort ion wa s not measu red 
as, aga i n ,  this is much more a funct ion of 
the ta pe than the dec k ,  i nformation i n  the 
former respect be ing conta i ned i n  the tape 
reviews . 

LF MOL 
M a x i m u m  o u t p u t  level t o  3 %  3rd- ha rmonic 
d istort ion ( M O U  was measu red with the 
same ta pes as used for the D L  d istort i o n  
tests . With a k nowledge of the M O Ls o f  
the ta pes themselves at  the operat ing  b i a s  
leve l ,  the resu lts p rovide a va l id  i n d icat ion 
of whether the output is bei ng l i m ited by 
head a n d / o r  e lectron ics overload in 
record i n g  a n d  replay modes ( replay output 
d isto rt ion was a lso meas u red sepa rately at 
1 0d 8 ) .  Aga i n ,  the tests were made with the 
n o i se red u ct i o n  syste m a c t i v e , so 
electron ic  overload here is a lso a ccou nted 
for .  For exa mple ,  Maxel l  M X  ( meta l )  
correctly b iased ca n p rod uce a n  L F  M O L  i n  
excess o f  8d B i n  good decks,  with n o  
d ra mat ic shortfa l l  when the bias i s  a dj u sted 
up o r  d own in level s l ightly relative to 
'opti m u m ' . A resu l t  with th is  tape i n  any 
deck of,  say,  3d B wou l d  not be good ! 
S evere u n de r-b ias i n g  wou ld  be detected 
on the smal l-f l ux  freq u ency response . I f  
t h is i s  not i n  evidence (s ign if icant ly r is ing 
treble ) ,  then the deck is  l i mi ted i n  output 
d u e  to head sat u rat ion o r  other e lectron ic  
factors . 
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The 40H z  M O L  is commonly l owe r than  
the 400 H z  MOL owi n g  mostly to  tape 
reasons,  as ment i oned u nder d istort i o n ,  
a n d  w a s  not measu red . N e ither  w a s  the H F  
M O L ,  w h i c h  is a l so essent ia l ly  a tape 
f u n ct ion and brought out in the cassette 
tape reviews themse lves . 

FREQU ENCY R ES PONSES 
Where poss ib le ,  common ta pes were a ga i n  
used f o r  t h e  overa l l  responses , o n e  for 
1 2C,..s ox ide a n d  a n other  for "70,..s meta l ,  
a n d  someti mes a l so with a C lass 2 tape 
each with no ise red uct ion off and o n ,  
s h owi n g  f req ue ncy i ntegrity with the 
part icu l a r  ta pes a t  - 20d B recorded leve l .  

M y  O d B  refe rence f o r  t h e  f req u ency 
responses a n d ,  i ndeed , most other tests , 
wa s 200nWb/ m at 400 H z  ( D U .  T a pe 
sensit iv ity var iat ions over the f requency 
ra nge 20H z-20 k H z  a re thus i n d i ca ted by the 
responses at  20d B  be low Dolby leve l .  The 
extreme u p pe r-freq ue ncy ends show 
fi lter i n g  a n d / o r  head losses; a lso the 
effective coerc iv ity of the ta pes used , wh i l e  
reflect i n g  t h e  b ias i n g  cond i t ions .  Where 
poss ib le  the responses we re p l otted with 
the M P X f i l ter i ng off . 

The u n d u lat ions at the lowe r-freq u ency 
end stem from head pole p iece d i mension 
rati os a n d  a re thus  essent ia l ly a funct ion of 
the deck rather  thi m the ta p e .  T hey a re 
rarely a u d i b l e ,  but  I have down-ra n ked 
s l i g h t ly where they were part icu la r ly 
seve re . 

Rep lay eq i n  1 20 ,..s mode was assessed 
for accu racy at m idd le  freq uencies us ing 
spec i a l  test ta pes . G o od rep lay eq accu racy 
is  i m p o rta n t  for the correct play of p re­
recorded cassettes and cassettes recorded 
on d i fferent  decks.  

WOW AN D FLUTTER AND S PEED 
ACCURACY 
W&F was assessed with spec ia l  tapes a nd 
was based on D I N  weight i n g .  Overa l l  W & F  
ca n b e  ex pected to b e  h i g he r ,  depend i n g  
o n  t h e  good n ess o r  otherwise of t h e  
ca ssette mecha n ics.  An accu rate tape 
gave the basis for speed accu racy . An error 
more tha n 1 %  wou l d  be poor .  • 
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SQUAR EWAVE R ESPONSES 
R a re ly do tape mach ine reviews show 1 k H z  
squa re-waves p robably t o  avoid 
f r ighte n i n g  the wou l d  be consu m e r !  T hey 
a re certa i n ly not good compared with the 
resu lts from a m p l i f i e rs ,  for exa mple ;  but as 
they a re used to he lp  assess p i c k u p  
cartr idges, I f e l t  t h a t  the i r va l u e  i n  cassette 
deck eva luat ion  shou ld  be s i m i l a r .  T hey a l l  
have a genera l ' na t u re ' , resu l t ing  from 
g ro u p  delay ( p hase d istortio n )  evoked by 
t h e  eq f i l te rs .  N evert h e l ess,  s o m e  
mach i nes a re capable of better res u l ts t h a n  
others .  F u rther i m p rovement wo u l d  ca l l  for 
phase compensated f i lter i n g ,  w h i c h  wou l d  
b e  fa i rly expens ive i f  d o n e  proper ly,  a n d  
t h e re i s  n o  ove rwh e l m i n g  s u p p o rt 
i nd i cat i ng that bette r sq ua rewaves make 
for better sou n d  despite what the a m p l if ier  
people try to te l l  u s !  I have commented on 
the resu lts i n  the reviews . Tests were 
mostly done with Maxe l l  MX tape . Where it 
was poss ib le  to switch off the M PX 
fi lter i n g ,  the u p pe r  trace shows the resu l t  
with the f i l ter i n g  off  a n d  the l ower t race 
with it on (the latter sometimes with 
Do lby) . You wi l l  see that the MPX f i l te r i n g  
adds to the ' r i ngs' . 

OTH ER TESTS 
The a bove refe r to the p ri m a ry tests . A 
n u mber of sma l le r  tests we re a lso 
u n d e rta ken both in the lab and with each 
deck con nected to the h i -f i  syste m .  For 
exa m p l e ,  I assessed the backg round h u m  
a nd ' h iss' level from t h e  spea kers, checked 
with m i c r o p h o n e s  a n d  h ea d p h o n e s ,  
checked the hea dphone o u t p u t  i nto 8 
o h ms a n d  l i n e  i n te rfa c i n g  to a n  a m p l i f ier ,  
measu red fa st spool i n g  t ime,  assessed 
b a c k g r o u n d  n o i se res u l t i n g  f r o m  
i nadequate e rasu re ,  a n d  s o  forth . Where 
a p p ropr iate the res u l ts of these tests a re 
i n d icated i n  the reviews or reflected i n  the 
ra n k i ngs .  
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T o keep i n  i i ne with  the g ra d i ngs 
a d o pted i n  the Systems D i gest ,  

boo k ,  I have a lso e lected to u se the 
compone nts of M E R I T  and V A L U E .  
H owever ,  f o r  my eva l u a t i o n s  of cassette 
decks I fou n d  i t  necessa ry to exte n d  the 
sca les over A B C D E for merit a n d  1 2 3 4 5 
for  va l ue where ,  aga i n ,  A a n d  1 correspond 
to the top ra n k i n g s .  Ave rage ra n k i n g  i s  
thus  C3, w h i l e  a deck boast i n g  a ra n k i ng of  
A 1 wou l d  be q u ite outsta n d i n g .  

T h e  ra n k i ngs  a re re lat ive t o  my f i n d i ngs 
of the p a rt icu l a r  test sa m p les s u b mi tted . 
U n f o rt u n a te l y ,  d i f f e re n ce s  b e t we e n  
sam ples of  t h e  same make a n d  mode l  a re 
not  u n k nown , a nd t h i s  a p p l ies pa rt icu la r ly  
to cassette decks  where fa i r ly  s ma l l  b ias i n g  
d i ffe re nces ca n have q u i te ma rked effects 
on the overa l l  res u l ts .  

P l ease,  therefore , l o o k  a t  the  ra n k i ng a s  
a ' ro u g h  g u ide '  a n d  not  as  a n  i m mutab le  
sc ient i f i c  fact .  There a re q u i te a few 
aspects of des i g n  a n d  test i n g  w h i c h  a re 
less i nf l uenced by sa m p l e  va r iat i ons ,  
t h o u g h ,  a n d  these have  been  cons idered 
pa rtic u l a rl y  when ma k i ng the eva l uat ions .  
A lso , where i t  has been  poss i b l e ,  I have 
used c o m m o n  tapes (same sa m p les in each 
easel  to h e l p  red uce the d i ffere n ces w h i c h  
cou l d  stem f r o m  the test ta pes themselves . 
Merit 
T h i s  reflects my a ssessment  of the 
tec h n ica l  resu l ts a long with  a ' a c c u racy'  of  
a u d i t i o n i n g ;  a lso , o n  h ow we l l  the deck 
performs wi th  meta l tape ,  good ness of 
meteri ng , freq uency response and eq 
errors, W&F and so fort h .  
Va lue 
This  component  of the ra n k i n g  re lates pr ice 
to the overa l l  performa n ce a n d  the featu res 
offered . H oweve r ,  the  ra n k i n g  here wou l d  
n o t  necessa r i l y  b e  h i g h  j ust beca u se a deck 
i s  e n d owed with  a m u l t i p l i c i ty of fea t u res . 
T h e i r  usef u l ness is cons idered as wel l  as  
the i r  re lat i o n s h i p  to the net res u l ts .  

In  th i s  way,  therefore ,  there i s  bound to 
be some con nect io n  between mer i t  a n d  
va l u e ,  s o  t h e  two compone nts s h o u l d  be 
v iewed as a who le  to start w i th , a fter w h i c h  
the a d d i t i o n a l  data provided wi l l  h e l p  you t o  
c o n s i d e r  them sepa rate ly  i f  you wish . 

I have a lso i n c l u ded the pr i ces of the 
decks ,  b u t  these c a n  on ly be rega rded as 
a p p rox i mate ( i nc l u d i n g  the VAT rate 
a p p l icab le  a t  the t ime of wr i t i ng ) ,  as  they 
ca n va ry from p lace to p l a ce a nd from 
sou rce to sou rce . 

You w i l l  see that  eac h  review a lso 
c o n c l u des with h ow the deck i s  b iased i n  
Fe ,  C r  a nd meta l modes i n  te rms o f  ta pe 
b ias  d e m a n d s ,  meta l pe rfo r m a n ce a n d  
meter i ng . The  former l i n k s  d i rect ly to the 
b ias i n g  code g iven in  the cassette tape 
reviews , w h i l e  the la tter two a re a ssessed 
by my f ive- p o i n t  bar g ra p h  ra n k i n g  system 
(as a l so used in the cassette ta pe rev iews ) . 

merit value 

ft EXC E PTIONAL 1 
B V E RY GOOD 2 
c GOO D-AV E RAG E 3 
D POOR lt £ BAD 5 

CASSETTE DECK 
BIAS REQUIREMENTS 

TAPE BIAS CHARACTERISTICS H l l l l l l 
AVERAGE 

45 



ft1Wft ftD·llt50� 
U s i n g  L E D  mete r i n g  i n stead of V U  meter  move m e n t s ,  t h i s  m o d e l  A i wa i s  o t h e rwise 

a k i n  to t h e  A D - M450 ,  w h i c h  may lab h a s  a l ready  mvest i gated and wh i c h  p roved to  be 
a des i ra b l e  deck . l t  I S  a two-head  f r o n t - l o a d e r  w i t h  l o g i c- c o n t r o l led  tape t ra nspor t ,  l t g hts  
s h owi n g  the  se lect t o n  of  pa use , p lay and record . L ike t h e  S D - L50 , two motors a re u t i l i sed , 
o n e  f o r  the  tape d r ive  ca psta n a n d  t h e  o t h e r  f o r  spoo l i n g  w h i c h  a l so l i g h tens  t h e  load  o n  the  
ma m moto r .  

T h e  loaded  casse t t e  ca n be see n c lea r l y  t h r o u g h  a f u l l -v iew cassette h o l d e r ,  b u t  rea r  
i l l u m i na t i o n  wo u l d  have been a u se f u l  bo n u s .  T h e  meter i n g ,  w h i c h  Awia term ' o pt i ca l peak 
d i s p l a y ' , c o n s i sts of  two rows of  twe lve LEDs 1n  t h ree co l o u red seg m e n ts ca l i b rated f rom 
- 20 to + 1 0d B  D o l  by re ference leve l 1 s  sca led  to a ro u n d  + 3d B 

R ec o rd i n g leve l  is ad j u s ted by a f r i c t i o n - c o u p l e d  d u a l - c o n c e n t r i c  k n o b ,  h a v i n g  le f t  a n d  
r i g h t  c h a n n e l  sect i o n s ,  a n d  t h e  m 1 cs a re e n g a g e d  w h e n  t h e  J a c k  p l u g s  a re i nserted i n to  f ron t  
sockets , j n depe n d e n t l y  fo r  each  c ha n ne l . 

B i a s  a n d  eq a re se lected s i m u l ta ne o u lsy by a t h ree-pos i t i o n  s l t d e r  swi tch  for  tape c l a sses 
I ,  1 1  a n d  I V ,  t h e re be i n g  no spec i f i c  pos i t i o n  for C l ass  I l l  tapes . B i a s  leve l for C l a ss I ta pes is 
a dj u sta b l e  by a f r o n t  c o n t r o l  w h 1 c h  i s  ro u g h l y  i n d i cated by a l a b e l  for the bias req u i re m e n ts 
of a n u m b e r  of ta pes . B 1 as  y 1 e l d  f o r  C l a ss 1 1  a n d  I V  f o r m u la t i o n s  is f i xed , b u t  as we have 
seen f rom t h e  tape sect i o n  in  th is  book  i t  i s  t h e  C l a ss I f o r m u l a t i o n s  w h i c h  ca n d i f fe r  so 
m u c h  1n b ias dema n d ,  the c o n t r o l  t h u s  b e i n g  ve ry usef u l .  

T h e re 1 s  a l so a swi tch  f o r  record i n g  o r  rep l a y i n g  w h e n  t h e  deck  i s  operated b y  a n  exte r n a l  
t 1 m e r .  T h e  s a m e  s w i t c h  a l s o  has  a p o s i t i o n  f o r  re p l a y  repea t .  D o l by I S  operated by a n o t h e r  
s l i de r  swi tch  w h i c h  a p p l ies  M P X f i l t e r i n g  a t  the  same t i me .  A b r t g h t  b l u e  p u s h b u t t o n  a l l ows 
you to  defeat  the record i n g  w h 1 l e  the tape i s  s t i l l  ro l l i n g ,  b u t  the meters c o n t i n u e  to  rea d .  

A m p l t f i e r  In ter fa c i n g  i s  b y  rea r ' p h o n o '  sockets , w i t h  D I N  socket  o p t i o n  b ro u g h t  i n  b y  a 
swi tc h .  A l so  a t  t h e  back  i s  a m i n i - j ack  socket  w h i c h  ca n be c o n n ected to a spec ies  of A iwa 
record deck  to secu re sy n c h ro n i sed rec o rd i n g .  

F i n t s h  I S  ' s i l very '  overa l l  w i t h  meta l e n c l o s u r e .  D i m e n s i o n s  a p prox i mate  420 x 1 20 x 279 
m m  ( W  x H x D l  a n d  we i g h t  5 2k g .  S e l l i ng p r i ce  i s  a ro u n d  £ 1 45 .  
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The verdict 
U nd e r  a u d 1 t 1 o n  it was t h o u g h t  t h a t  the  g e n e r a l  c o l o u ra t i o n  was l o w .  G ood res u l ts were 
obta i ned  w1th meta l ,  t h o u g h  t h e r€ was a t race  of  ste reo i ma g e  wa n d e r i n g .  Deep bass was a 
s h a d e  o n  t h e  wea k s i d e  a n d  the re was s l i g h t l y  l ess 'a t ta c k '  o n  t ra n s i e n t - r i c h  p rogra m m e  
mate r i a l  recorded f r o m  t h e  ma ste r tape tha n I have detected o n  decks  w h ose u p per­
f re q u e ncy exte n d s  to 20k H z .  T h 1 s  was bare ly  n o t i cea b l e  w h e n  record i n g  f rom ra d i o  or  
g r a m o p h o n e  rec o rd s .  

T a k i n g  acco u n t  of p r i c e ,  ove ra l l  l a b  perfo rma n ce a n d  l i ste n i n g  exper i e n ce my awa rds a re 
B for  mer i t  a n d  1 for  va l u e  - a dec k ,  I t h i n k ,  m a n y  peo p l e  w1 l l l i k e .  
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The findings 
l h e  deck operated q u i e t l y  and res p o n d e d  

w i t h o u t  p r o b l e m s  o r  e r r o rs i n  te rms of the  l o g 1 c  
cont ro l. 1 1  was poss i b l e  to  a l te rnate  between 
fast-spo o f i n g  and replay modes d i rect l y . 
M et e r i n g  was not  as fast as prov ided by some 
pea k - respo n d i n g  d i s p lays  - 20ms b u rsts u n der ­
rea d i n g  by about  4d B - b u t  i t  was certa 1 n ly 
s i g n i f i c a n t l y  faster  t h a n  prov 1ded  by t h e  V U  
meters of  t h e  M450 .  T h e  c o l o u red L E D  seg ments  
h e l ped to reta i n  a cont ro l  o n  t h e  leve l s .  

R e p l a y  s i g n a l / n o i se ra t i o  d 1 rect f r o m  t h e  deck 
was u p  w i t h  t h e  h 1 g hest of the  d e c k s  1 n  t h i s  
bo o k ,  a n d  t h e  h u m  c o n t e n t  w a s  l o w .  T h e  S c o t c h  
M a ster  1 1  at  70�A s  eq a n d  w i t h  D o l b y  ret u r ned a 
r a t 1 o  as h i g h  as 66d B ,  w h 1 c h  is towa rds t h e  
c e i l i n g  of a n y  d e c k  w i t h  t h i s  t a p e  

T h e  U D X L I  freq u e n c y  response w ;c; s  p l otted 
w i t h  t h e  b ias set f o r  t h e  ' f l a t test '  overa l l  
res p o n s e ,  w h i c h  t u rned o u t  to  be a l i t t l e  less t h a n  
i n d icated o n  t h e  fasc ia  l a b e l . I S 1 m 1 la r  res u l ts b u t  
w i t h  s l i g h t l y  i m p roved H F  o b t a i ned w i t h  U D X L I I  
a n d  S A l  W i t h o u t  D o l b y  y o u  w i l l  see t h a t  t h e  
- 3d B  p o i n t  of U D X L I  occu rred a ro u n d  1 4 k H z .  
M eta l 1 mp roved o n  t h i s  b u t ,  u n ha p p i l y ,  w i t h  a 
l i t t l e  u p pe r - t re b l e  d r o o p ,  b u t  better  w i t h  T D K  
M A .  D o l b y  mteg n ty was fa 1 r ,  1 t  b e i n g  t h e  M P X  
f i l t e r i n g  respo n s i b l e  for  t h e  e a r l 1 e r  t r e b l e  ro l l -of f  
w i t h  Do lby o n .  

L F  p e r f o r m a n c e  was very accepta b l e  a t  0 · 5 %  

d i s tort i o n  a n d  6d B L F  M O L  w i t h  U D X L I  a n d  
0 · 7 %  a n d  5 · 5d B  w i t h  M X  1 201's rep l a y  e q  c o u l d  
h a ve b e e n  a l i tt l e  better  adJ usted . 

T h e  s q u a rewaves ( l owe r w i t h  D o l by p l u s  
M P X I  s h o w  a s u b s ta n t i a l  sta r t 1 n g  overshoot b u t  
fewe r a n d  lowe r a m p l i t u d e  ' n n g s '  t h a n  f rom 
some mode ls .  A C90 fast -spoo fed  m 1 02 
secon d s .  
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T h i s  meta l -capab le  two-head  f ront- l oa d e r  i s  eq u i pped w i th  reve rs i b l e  tape t ra nsport 

a n d  pos i t i o n  switc h i n g  head o pe rated by l ow-pressu re but tons  a n d  l o g 1 c ,  w h 1 c h  
mea n s  that  a rec o rd i n g  o r  rep l a y  c a n  be c o n t i n u e d  f rom s i d e  1 to  2 w i thout  hav i n g  to 
re move the  cassette f rom the  deck to  t u r n  i t  ove r .  T h e re a re t h ree modes of  opera t i o n  
w h i c h  a re n o rma l ,  reverse a n d  c o n t i n u o u s .  

I n  n o r m a l  m o d e  i t  i s  poss i b l e  to rec o rd o r  rep lay  s i d e  1 i n  the  n o rma l d i rect i o n  f r o m  left t o  
r i g h t  o r  s i d e  2 f r o m  r i g h t  to  left  a s  se lected by t h e  a p p ro p r i a te p l a y  but ton  - there be i n g  a 
but ton  fo r  each  d i rect i o n .  I n  reverse mode ,  af ter  the  tape h a s  been reco rded o r  rep l a yed 
o n  s i d e  1 ,  t h e  deck  a utomat ica l l y  switches so  t h a t  s ide  2 i s  t h e n  rec o rded  o r  rep layed with  
the  tape ru n n i n g  in  the  reve rse d i rect i o n .  At the  e n d  of  s i d e  2 the  t ransport g oes i nto  
sta n d  by . I n  c o n t i n u o u s  mode,  i nstead  of  t h e  t ra nspo rt g o i n g  in to  sta n d  by a t  t h e  e n d  of  s ide 
2 ,  s i de  1 i s  ru n t h r o u g h  a ga i n  . . t h e n  s ide  2 a g a i n ,  s i de  1 a n d  so o n .  H oweve r ,  when the 
deck  i s  set fo r  record i n g  t h e  t ransport g oes in to  sta n d b y ,  eve n in  c o n t i n u o u s  mode,  a t  t h e  
e n d  o f  s ide  2 wh i c h ,  o f  c o u rse ,  i s  perfect ly  l o g ica l s i n ce i t  p reve nts a c c i d e n t a l  record i ng of  
new mate r i a l  in  p l a ce of  tha t  which was recorded o n  s ide 1 a t  the  sta rt o f  t h e  cyc l e .  

T h e  c h a n g e  f r o m  o n e  s i d e  of  the  cassette to  t h e  o t h e r  c a n  be made  to occ u r  i n  less t h a n  a 
sec o n d  by opera t i n g  a but ton  l a be l led  ' q u ic k  reverse ' . T h i s  is t r i g g e red  by a p hoto-e lectr ic  
dev ice sens i n g  t h e  i n terface betwee n the  leader  tape and t h e  tape p rope r .  The i nst ruct i o n s  
s a y  that  the  c h a n geover ha ppens  i n  0 - 4  seco n d  ( 400m s ) . T h i s  c a n  be usef u l  when  y o u  
req u i re t h e  very least i n ter r u p t i o n  between o n e  s ide  a n d  the  other  s ide  of  a cassette , b u t  to  
take  f u l l  advantage of  i t  you  need to rec o rd r ight  a t  the  sta rt and r ight  to  the  e n d  of  the  .ape 
proper .  I f  the  ' q u i c k  reverse'  but ton  i s  not  act ivated t h e  c h a ngeovers wi l l  be m o re 
p rotracted s i n ce t h e n  the  cassette h a s  to r u n  to the  e n d  of the  leader  t a p e .  

B i a s  a n d  eq se lect i o n  for  C lass I a n d  1 1  ta pes i s  a utomat ic  by v i rt u e  of  the  cassette 
cutouts .  For meta l  i t  is necessa ry mere ly t o  dep ress one switc h ,  wh i le a s i m i l a r  switch 
act ivates D o l by n o i se red u c t i o n  wi th  M PX f i l te r i n g .  I nd icato r  l i .g hts s h ow when t hese 
switches have been opera te d .  F u rthe r  i nd icator  l i g h ts a re p rese n t  a b ove the reco rd a n d  
pa u se tra n s p o rt but tons  to  s h ow w h e n  these have been d e p ressed . 

Meter i n g  is by two V U  mete r movements sca led  f rom - 20 to + 6 V U ,  with  red at O V U  
a n d  a bove , a n d  soft l y  g l owi n g .  Do l by level  l i es a t  + 3V U .  T h e  meters a re s low-res po n d i n g  
b u t  a re comp lemented b y  t h ree pea k - respon d i n g  L E D s  a t  + 4 , + 6 a n d  + 1 0 d B ,  c o m m o n  t o  
both c h a n ne l s .  

A m p l i f i e r  i nterfa c i n g  i s  by ' ph o n o '  sockets a t  t h e  rea r w i t h  D l  N socket o pt i o n ,  the  c h a n g e  
be i n g  m a d e  b y  a s ma l l  rea r s l i d e r  switc h .  T h e  m i c  c h a n n e l s  a re act ivated by p l u g g i n g  t h e  
j a c k  p l u g s ,  i ndependent ly  switched . T h e re i s  a l so  a rea r socket  f o r  remote cont ro l  i nterfac e .  

T h e  d e c k  i s  g o o d  l o ok i n g ,  h a v i n g  a ' s i lver '  f a s c i a  a n d  meta l e n c l o s u re of  ' s i lver-g rey' 
f i n i s h . D i me n s i o n s  a p p rox imate  450 x 1 22 x 287 m m  (W x H x D )  a n d  we i g h t  6 · 1 k g .  Se l l i n g  
p r i ce i s  expected to b e  a r o u n d  £208 . 
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The verdict 
T h e  piece de resista nce of t h i s  deck is u n d o u bted ly  its a uto- revers i n g  fea t u r e .  Record i n g  
a n d  rep l a y i n g  w i t h  t h e  q u i c k  reverse m o d e  operated y o u  c a n  a l most a lways g u a ra n tee to 
a c h ieve v i rt u a l l y  1 Y2 h o u rs u n i nterru pted ru n n i n g  t i me with a C90 cassette wh i c h , of 
cou rse , i s  l o n g e r  than you can get o n  one s ide of a C 1 20 { i f  you a re brave e n o u g h  to use 
o n e )  with a convent i o n a l  dec k .  The fea tu re w i l l  t h u s  be of s i g n i f i cant  i n te rest to reco rd ists 
of p rotracted c lass ica l m u s i c . 

I f  fel l short on some tec h n i c a l  aspects but  not  a l l  these i n f l uenced the a u d i t i on i n g .  The 
exce l lence of t h e  q u ic k  reverse mode is certa i n l y  worthy  of m e r i t ,  a n d  my overa l l  award  for  
t h i s  wo u l d  have been h i g her  h a d  meta l performed better a n d  the mete r i n g  m o re towa rds my 
l i k i n g .  I thus award B for  mer i t  and 3 for  va l ue .  
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The findings 
I n  the  l a b  the deck gave a m i xed exh ib i t io n .  
S i g n a l / no i se rat ios were a l i t t le l ower t h a n  have 
been measu red and the h u m  content was a t r i f l e  
h igher  though  i n a u d i b le  unde r  norma l  
aud i t i on . Ne i ther  was the mach ine  h i g h l y  
encoura g i n g  w i t h  meta l b rews . L F  performance 
with  C lass I tapes was exce l l en t ,  t houg h ,  w i th  
d istort ion  down at 0 · 65 %  a n d  M O L  as h i g h  as 
6 · 5d B ,  wh ich shamed the meta l resu lts of 1 · 3 %  
d i stort io n  a n d  3 . 5 d B  M O L  ( bu t  Meta f i ne  tape 
gave s l i ght ly  i m p roved res u l ts ) .  D i stort ion o n  the 
s igna l  d i rect from 'mon i tor '  ( mach ine  reco rd i n g )  
a t  1 0d B  output  was a magn i tude  lower t h a n  the 
d istort io n  f rom tape at  OdB outpu t ,  so no  t roub le  
the re .  H owever ,  i t  was  not iced that  the  
d i stort io n ,  genera l l y ,  tended  to decay s lowly  as  
the output  was red u ced - there bei ng  a sor t  o f  
hysteresis effect . 

The pen-chart revea ls  acceptab le  sma l l - f l u x  
freq uency resposes but  w i t h  t h e  top end  of  meta l  
ro l l i n g  off  somewhat . Tapes of  h igher b ias 
demand were not  so bad . Do lby i n tegr i ty was 
g ood i n  a l l  cases.  

W&F was down to 0 · 07 %  i n  one  d i rect ion  but 
a l i t t le  h i g her  i n  the other  - up to about 0 · 1 o/o 
( rep lay o n ly ) . S peed error  was very s m a l l ,  a n d  a 
C90 fast spooled i n  97 seconds  f lat . M eta l  erased 

to we l l  below no ise f loor  at  1 k H z ,  a n d  
headphone y i e l d  was O K  for  l ow i m pedance 
' p hones .  The V U  meters were s low, u nder­
rea d i n g  20ms b u rsts by 1 2d B ,  bu t  the pea k L E Ds 
came to the rescue though  were l i m ited i n  ra nge .  
l t  wou ld  have been  better had more l ower- level 
f l ash i ng  L E Ds been f i tted . Do lby level was sca led 
a t  + 3V U .  

T h e  o sc i l l o g r a m  s h ows r e a s o n a b l e  
squa rewaves ,  aga i n  the resu l t  with Do lby p l us  
M PX ( l ower t race)  be ing  the best . 

Set  for  a u d it io n i n g ,  I was very i m p ressed by 
the  cassette s ide a uto-change .  D iscont i n u ity of 
mus ic  was barely not icea b le  in q u ick reverse 
mode .  1400ms i s  not  a bad ly  d i stu rb i ng  ' d rop­
o u t ' ) .  l t  was fou n d ,  t h o u g h ,  that not  a l l - ta pes 
t r iggered the photo-e lectr ic device - but most 
d i d .  Th i s  is o n e  o f  t he best au to- revers i ng  decks I 
have come across.  

There were m i xed fee l i ngs  about the 
a u d i t i on i n g .  

M id- range was thought  t o  b e  a l i t t le ' m u ff led '  
and bass u n d u ly emphas ised Deg rees of 
s i b i l a nce were a lsc heard on certa i n  prog ra mme 
mater i a l .  Stereo i magery was fa i r ly  stab le  but  
some d isembod iment  of  the stereo scene was 
detected . 
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T h i s  mode l  uses a S e n d ust  head rather  tha n the  S u pe r  G X  head of the  G X - F35; b u t  i s  

tha t  m u c h  less expens ive . Neverthe less ,  i t  h a s  t w o  motors a n d  is  a n  a ttract ive a n d  
s u bsta n t i a l  l o o k i n g  dec k .  E n c l os u re i s  g rey-f i n i shed meta l a n d  the  f a s c i a  of a ' s i lvery ' ­
f i n ished meta l .  T h e  rea r i s  h a rd b oa rd . L o g i c  l o o k s  after  the  t a p e  c o n t ro l ,  the  but tons  be i n g  
soft to  t h e  touc h .  T h ose f o r  pa use a n d  record l i g ht w h e n  a ct ivated . 

T h e  l oaded  cassette is fu l ly v i s ib le  t h r o u g h  a wi n d ow o n  the  cassette h o l d e r ,  a n d  rea r 
i l l u m i na t i o n  ma kes it poss i b l e  to see what  is h a p pe n i n g  to the  ta pe . 

M eter i n g  is by L E D  b a rs with  D L  cor respo n d i n g  to + 3d B .  Respo nse is to V U  s peed ( no t  
pea k )  a n d  the  sca l i n g  is  f rom - 20 to + 6 .  A s i n g le s w i t c h  has  pos i t ions  f o r  C lass  I ,  1 1  a n d  I V  
t a p e s  b i a s i n g  a n d  eq be i n g  s e t  s i m u l ta neous ly ,  the re be i n g  n o  s p e c i f i c  pos i t i o n  fo r  C l a ss I l l  
Fe C r  form u la t i o n s .  T h e  i nst ruct i o n s  mere ly state t h a t  'when  p l ay i n g  FeCr  ta pes set t o  C r  o r  
meta l pos i t i o n ' ! 

Record i ng level  is set by a l a rge d u a l -concent r ic  f r ict i o n - c o u p led k n o b .  A m p l i f i e r  
i n ter fa c i n g  i s  by way of  rea r ' p h o n o '  sockets b u t  w i th  D I N  opt i o n ,  the  cha ngeover  by a 
switc h .  Each  m i c  c h a n ne l  is act ivated by i nsert i o n  of the  a p p ro p r iate j a c k  p l u g  (sta n d a rd 
j a c k  sockets for  m i cs a n d  ' ph o nes at t h e  fron t ) . A t h ree-pos i t i o n  swi tch  opera tes D o l  by with  
o r  with o u t  M P X f i l ter i n g ,  and t h e re is  a switch for  sta rt i n g  the  deck for  record o r  rep lay  by 
an exte r n a l  t i m e r .  

D i me n s i o n s  a p p rox i mate 440 x 1 1 8 x 285 m m  ( W  x H x D )  a n d  we i g h t  6 · 8k g . P r ice is  
a ro u n d  £ 1 04 .  

The verdict 
A l t h o u g h  t h i s  deck wou l d  not  s u i t  the  m o re cr i t i ca l a u d i o p h i l e ,  it h a s  some g o od po i nts  a n d  
is  attract ive ly p r iced . H owever ,  I f o u n d  i t  n ecessa ry t o  rest r ict  t h e  mer i t  ma rk beca u se o f  
t h e  b a d  l ow-fre q u e n cy u n d u l a t i o n s ,  t h e  u n necessa r i l y  s l ow meter i n g  a n d  t h e  a u d i t i o n i n g  
i m p ress i o n s .  Acco u n t  w a s  a ls o  ta k e n  of  the  s l ow t a p e  spee d . Accord i n g ly ,  m y  j u dgement  i s  
D f o r  mer i t  a n d  2 fo r  va l u e .  
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The findings 
As with t h e  G X - F35,  the  deck was set up in the 
factory with M a x e l l  U D  Class I ,  T D K  SA Class 1 1  
a n d  T D K  M A  C l a s s  I V  tapes ,  s o  t hese were 
a d o pted f o r  some of  the tests . The p e n - c h a rt  
s h ows some rat h e r  nasty low-freq u e n c y  
u n d u la t i o n s  a n d  r a t h e r  a lo t  of bass l i f t .  T r e b l e , 
t o o ,  tended to sta rt ro l l i n g  off  a l i t t le  e a r l y , b u t  
S A  g a v e  a f l a tter  H F  e n d . 1 201-'s rep lay  eq ( u s i n g  
my p a r t i c u l a r  test tape)  w a s  a l most 2d B down a t  
6 · 3k H z  a n d  O · Bd B  u p  a t  1 25 H z ,  w h i c h  s e e m s  to 
f o l l ow t h e  t rend  of t h e  overa l l  resp o nses . 

S i g n a l / n o i se rat ios  were g o o d  w i t h  66 5d B 
b e i n g  poss i b l e  w i t h  t h e  S cotch M aster  1 1  at 701-'s 
eq  a n d  w i t h  D o l b y . R i pp l e  c o n t e n t  was l o w .  L F  
pe rfo r m a n c e  was q u i te  respecta b l e  f o r  t h e  pr ice  
of  t h e  dec k ,  UD retu r n i n g  0 · 9 %  d i stor t ion  a n d  
4d B M O L  a n d  M A  0 9 %  a n d  5 5d B I re! D U  
B etter  res u l ts  were o b ta i ned  w i t h  U DX L I  a t  L F ,  
a t  l e a s t .  

Wow a n d  f l u t ter  was veer i n g  towa rds 0 · 1 2 %  
I D I N I  a n d  t h e  tape  was r u n n i n g  1 · 6 %  s l ow ,  
w h i c h  i s  b a d  a n d  s h o u l d  e n c o u ra g e  A k a i  t o  
t i g hten  q u a l i ty c o n t ro l .  A C90 rewou n d  1 n  1 22 
seco n d s .  H ea d p h o n e  d e l i ve ry was m o re s u i ta b le 
f o r  med i u m / h i g h  i m pe d a n ce ' p h o nes ra t h e r  t h a n  
very low i mp e d a n c e  o n e s .  T h e  s q u a rewaves 
s h ow q u i te  respecta b l e  res u l t s ,  t h e  sta r t i n g  over­
s h oot and ' n n g '  a m p l i t u d e  b e i n g  lower  w i t h  
D o l b y  a n d  M P X act ive  ( l ower  t race)  

U nd e r  a u d i t i O n  c o l o u r a t i o n  wa s detected with  
s o m e  u p pe r- t reb le  ' t i z z l e ' . Bass  was c o n s 1 d e red  
' f l u ffy'  and  less we l l  d e f i n e d  t h a n  f rom the  G X ­
F35 . S te reo i m a g e ry w a s  n o t  t o o  stea d y ,  a n d  
c a r e f u l  c o n t r o l  of  record i n g  leve l  w a s  req u i re d  t o  
a v o i d  t h e  e f f e c t s  o f  h i g h - f r e q u e n c y  
c o m p ress i o n . T h e  mete r i n g  was rea d i n g  s o m e  
1 5d B  down o n  2 0 m s  b u rsts , w h i c h  i s  a l o t ,  so t h e  
e lectro n i c s  of  the  mete r i n g  c o u l d  be  q u i c k e n e d  
to a d va n tage . T h e  s l ow tape s p e e d  c o u l d  b e  
h e a rd b y  c r i t i c a l  l i st e n e rs of  p re - recorded 
c a ssettes . M eta l  tape  g a ve an advantage at  
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u p per- t re b l e ,  b u t  most peo p l e  wo u l d  f i n d  that  
UD o r  U D X L I  was equa l  to t h e  d e c k ' s  pote n t ia l .  

N o  t rou b l e  was e x p e r i e n ced w i t h  m 1 c  
i n te rfac i n g ,  t h e  g a i n  b e i n g  h i g h  a n d  the  no ise  
l ow ,  a n d  the  f ixed rep lay  output  i n te rfaced o k a y  
to t h e  t e s t  a m p l i f i e r .  
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ftKftl GX·f)5 £11t8 
T h i s  very rece n t  A k a i  deck is  com pet i t ive ly -p r iced i n  terms o f  featu res a n d  

performa n c e ,  a s  y o u  wi l l  see . l t  i s  a two-head f ront- l o a d e r  i n c o rp o ra t i n g  a new type 
o f  g l a ss a n d  c rysta l ferr i te hea d ,  which Aka i  ca l l  ' S u pe r  G X ' .  Th is  is sa i d  to  offer  severa l 
a d v a n ta g es over i ts p redecesso r ,  the  ' G X '  hea d ,  a n d  f rom the tec h n ica l d a ta tha t  I have 
de lved t h r o u g h  t h i s  wou l d  a p pe a r  to be the  case . 

M e te r i n g  is by a two- b a r  f l u o resce n t  d i s p l a y  w h i c h  ca n be c h a n ged by a but ton  to V U  o r  
pea k c h a racter ist ics . S ca l i n g is  f ro m  - 20 to + 8 d B  w i t h  D o l  by refe rence leve l  res i d i n g  a t  
+ 3V U i n  V U  m o d e  a n d  - 3d B  i n  pea k mode . T o  h e l p  w i t h  the  rea d i n g  the  l a s t  few e l e m e n ts 
of the  b a rs a re h e l d  f o r  a few secon d s  befo re b e i n g  u p d a ted  by the  f o l l ow i n g  s i g na l .  T he re is  
a ve rsio n  wh ich u ses V U  mete rs and wi t h o u t  the  ' m u s i c  sea rch system '  of the  G X - F35 ,  
wh ich  i s  ca l led  G X - F25 .  

Cassette ho lder  i s  a fu l l -v iew type and rea r i l l u m i nated , o pe n i n g  smooth l y  when  the  reject  
b u tton  is  depressed . Encasement i s  g rey-f i n i s hed meta l and the  fasc ia  ' b rushed a l u m i n i u m ' , 
b u t  the  rea r is a ha rdboa rd mater ia l ra the r  tha n meta l .  L i ke  most of the other  decks , a two­
c o re m a i n s  c a b l e  is used wi th  d o u b l e - i n s u l a t i o n  in the d ec k .  

Tape  t ra n s p o rt i s  l o g ic-c o n t r o l led  a n d  o pe ra ted b y  ' soft-to u c h '  t ra nspa re n t  b u tt o n s ,  most 
of which g l ow a p a rt i c u l a r  c o l o u r  when act ivate d .  A n  i n te rest i n g  featu re is ' a u t o  m u te ' , 
whose b u tton  f l ashes o n  a n d  off fo r  severa l seco n d s  after  be i n g  d e p ressed . At the  e n d  of  
t h i s  t i m e  the  p lay  b u tt o n  f l as hes wh ich s i g n i f ies  t h a t  t h e  deck  has  e n te red  pa use mode a n d  
t h a t  t o  re-c o m m e n ce t h e  reco rd i n g  t h e  p l a y  but ton  h a s  to  be depressed . T h i s  feat u re i s  
used to a p p l y  d e l i be ra te p a u ses d u r i n g  a reco rd i n g  so  t h a t  t h e  tape w i l l  wo rk  t h e  ' i nsta n t  
p rogra m me sea rch i n g  syste m '  ( I P S S )  

W h e n  a swi tch  i s  set t o  I P S S  a n  e lect ro n i c  d i g i t a l  d i s p l a y  s h ows zero . B y  operat i n g  a 
b u tt o n  it is t h e n  p oss i b l e  to p r o g ra m me the  system to the  pa u se n u mber  a lo n g  the  tape 
prece d i n g  the  reco rded sect i o n  i t  i s  req u i red to  l i ste n to . When th is  i s  done i t  i s  JUSt  the 
matter  of  act iva t i n g  the  fast-spo o l i n g  in  the  a ppropr i a te d i rect i o n  so when  that  pa rt i c u l a r  
p a use is  detected t h e  d e c k  g o e s  a u tomat ica l l y  i n to p l a y  mode ! • 

T h e  swi tch e a r l i e r  ment ioned  a lso  h a s  pos i t i o n s  fo r  m e m o ry stop ( t h e  tape sto p p i n g  when  
the  o rd i n a ry mec h a n i c a l  tape c o u n te r  passes zero ) ,  m e m o ry p l a y  ( a u to- re p l a y  occ u rr i n g  
w h e n  c o u nter  z e r o  is  reached  d u r i n g  fast-spoo l i n g ) , a u to-stop ( t h e  t a p e  a u tomat ica l l y  
rewi n d i n g  w h e n  f i n i shed a n d  t h e n  stopp i n g )  a n d  a u to-p lay  ( i nstead o f  sto p p i n g  at  t h e  e n d  
of a rewi n d  the  tape i s  rep l a yed a ga i n ) . 

T h e re is a lso  a t i m e r  sta rt swi tch  f o r  rec o rd a n d  rep lay  a n d ,  of c o u rs e ,  D o l by wi th  o r  
w i t h o u t  M P X f i l ter i n g .  Record i ng leve l  i s  s e t  by a l a rge d u a l -concent r i c  k n o b ,  w h i l e  a 
s m a l l e r  k n o b  sets the  rep l a y  leve l ( a l so  head p h o n e  leve l ) . C h a ngeover f rom l i n e  to m i c  
occ u rs w h e n  a m i c  i s  p l u gged i n  the  f r o n t  j a c k  socket , the  two c h a n ne l s  opera t i n g  
i n dependen t l y .  A m p l i f i e r  i n terfa c i n g  is  by  ' p h o n o '  sockets w i t h  D l  N o p t i o n  by a c h a n geover 
switch .  

D i me n s i o n s  a p p ro x i m a te 440 x 1 1 8 x 285 m m  ( W  x H x D )  a n d  we i g h t  6 . 9k g .  We l l ,  how 
m u c h  i s  th is l i t t le  box of e lect ro n ics?  The p r ice that I was g iven was a modest £ 1 47 . 93 .  
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The verdict 
Excl u d i n g  the last  rese rva t i o n  noted , I wo u l d  rate t h i s  deck h i g h l y  ( b u t  A k a i  m u s t  l o o k  a t  
t h e i r  q u a l i ty c o n t ro l ) . For  t h e  pr ice  i t  rep rese n ts very good va l u e ,  espec ia l ly w h e n  l i n ked t o  
t h e  fea tu res offered a n d  t h e  g e n e ra l  l a b  a n d  a u d i t i o n i n g  pe rfo rma nce . D i s co u n t i n g  t h e  
l ower pe rfo rma n ce left  c ha n ne l ,  t h e refore ,  a n d  m a rk i n g  as  t h o u g h  the ma l a dj u s t m e n t  d i d  
not  ex is t ,  I awa rd A for  m e r i t  a n d  1 for  va l u e .  
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The findings . 

D 

The  opera t i ng  i nst ruct ions conta i n  a l i st of  
recommended tape,  i nc l u d i n g  U DX L I ,  so th is  
tape was used a long w i th  MX.  The  two l ower 
cu rves in the penchart show that the resu l ts were 
not  pa rt i c u l a r ly  i m p ress ive . The  sett i ng -up  C lass 
I tape was Maxe l l  U D ,  so it is poss ib l e  that  the 
sma l l - f l ux  f req uency response wou l d  i m p rove 
w i th  t h i s .  Also it was n oted that  the sett i ng -up  
refe rence was TDK M A ,  so a meta l p lo t  of  t h i s  
was  a lso  done ( top  cu rve) . You  wi l l  see that  t he  
f req uency response w i th  th i s  was  exce l len t  w i t h  
extremely good  Do lby  i n tegr i ty ;  b u t  some of t he  
o the r  measu red pa ra mete rs were less good  than  
MX I  You ca n ' t  have i t  a l l  ways , i t  seems .  T D K  
S A ,  t h e  C lass 1 1  reference ,  gave a better u pper 
treb le than U D X L I . 

S i g n a l / no ise rat ios were very good ,  the  
M aster 1 1  a t  70J.1S wi th  D o l by ret u r n i n g  66 · 5d B ,  
w i th  very l i tt le  r i pp le  conte n t .  L F  perfo rmance 
wi th  U D X L I  was towa rds the top of the  l i ne w i th  
0 -45 % d istort i on  a n d  6d B MOL ref . DL .  MX 
was a shade down f rom th i s  a n d  more so w i th  
MA.  1 2(1.1s rep l ay  eq was sat isfactory a n d  W&F 
d own wi th  the  l owest at  0 · 06 %  wi th  - 0 - 4 %  
speed er ro r .  

H e a d p h o n e  de l i very w a s  s u i tab le  fo r  most 
med i u m / h i g h  i m pedance ' p hones ,  but low 
i m pedances ones were a tr i f le sho rt of vo ltage . 
M eter i ng  was a l i tt le  confused by the de layed 
e lements ,  and the  6d B change  i n  effect ive 
sens i t iv i ty between VU a n d  peak modes seemed 
to be a shade out of keep i n g  wi th  the 
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req u i rements ,  bu t  there was no unde r- rea d i n g  i n  
peak mode .  N o  trou b le  was expenenced with 
i n terfac i ng  the test  m ics ,  and hum and no ise was 
low.  The squa rewaves i n d i cate a better 
performance with Dolby plus M PX ( l ower t race)  
than w i thout  Do lby .  A C90 rewo u n d  i n  1 08 
seconds f la t . 

Motor  no ise was low a n d  overa l l  co lo u rat ion  
s ma l l .  I ndeed , w i th  TDK M A  meta l extremely 
g ood record i ngs  were prod u ced , t hough  we d i d  
detect a trace of s i b i la nce,  bu t  not  se r ious .  
S te reo i magery was  fa i r l y  f i rm  and  bass  end  
'c l ea n ' ,  w i th  good port raya l of l ow-level 
a m b ience .  U nfortu nate ly ,  the left c h a n n e l  of the  
deck was not  work i n g  as we l l  as the r i gh t  one .  
Do lby  leve ls  between reco rd / rep lay  were 
ma lad justed . Clea r ly  t h i s  was not a des ign  
a berrat i o n ,  bu t  one of sett i n g  u p .  
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ILPftG£ ftl-50 £160 
T h i s  i s  a new n a m e  i n  the  U K  ca ssette deck a rena . T h e  decks a re made i n  J a pa n  by a 

re p u ta b l e  factory a n d  d i s t r i b uted i n  the  U K  by S h u re E l ectro n ics Ltd , t h e  we l l - k n own 
p i c k u p  ca rt r idge peo p l e .  T h e re a re g o i n g  to be seve ra l mode ls  i n  t h e  ra n g e  b u t  t h a t  w h i c h  
w a s  m a d e  ava i l a b l e  for  t h i s  book fa l l s  a ro u n d  t h e  m i d d l e  of the p r ice sca l e .  

l t  i s  a two- head ·f ro n t - l o a d e r  w i t h  l o g i c  tape t ra n s p o rt cont ro l . T h e  cassette h o l d e r  i s  
esse n t i a l l y  t h e  f u l l -v iew w i n d owed-type b u t  lacks  rea r i l l u m i na t i o n . R ec o rd i n g  level  i s  
h a n d l e d  by t w o  k n obs with  su rro u n d  m a r k i n g s  for  the  l e f t  a n d  r i g h t  c h a n ne ls . R e p lay o u t p u t  
i s  f i xed a t  a c o n ve n i e n t  a m p l i fer  i n te rfa c i n g  leve l . C h a n geover f r o m  l i ne to m i c  i n p u t  i s  
acco m p l i shed by a f ront  b u tto n ,  a n d  for  a m p l i f i e r  con nect i o n  t h e re a re rea r ' p h o n o '  sockets 
a l o n g  wi th  a D I N  socket . S ta nd a rd Y. i n  J a c k  sockets at the  f ro n t  accept  left  a n d  r i g h t  m i cs 
a n d  h ea d p h o ne s .  

Fascia i s  of  the  c o m m o n  ' b rushed a l u m i n i u m '  a p peara n ce b u t  w i t h  ra t h e r  sharp  a n d  
j u t t i n g  corners .  E n c l os u re i s  meta l of ' s i l very'  f i n i s h . M ete r i n g  is  b y  a t r u e  pea k - respo n d i n g  
f l u o rescent-type d i s p l a y  ca l i b rated f r o m  - 20 t o  + 5 d B  w i t h  a n  exte n s i o n  t o  + 8d B i n  
meta l mode . S e le c t i o n  of b i a s  a n d  eq s i m u l ta ne o u s l y  for  C lass I ,  1 1  a n d  I V  tapes i s  b y  a 
t h ree-pos i t i o n  rota ry swi tc h .  D o l by with  or w i t h o u t  M P X f i l te r  is se lected by a s i m i l a r  
switc h . P ress-swi tches a re p rese n t  for  a u to- rewi n d  ( re p l a y  sta rt i n g  a t  t h e  c o n c l u s i o n  of a 
fast- rewi n d )  a n d  a u to-re p l a y  ( t h e  cassette fast-spoo l i n g  back at the  e n d  of rep l a y ) . By 
opera t i n g  both switches i t  i s  poss i b l e  to a c h ieve t h e  c o n t i n u o u s  re p l a y  of a recorded 
cassette e i t h e r  t i l l  the  cows come h o m e  o r  u n t i l  the  ta pe o r  deck g i ves up i ts g h os t !  

T h e re i s  a l s o  a b u tton a l l i ed to t h e  t a p e  t ra n s p o rt b u ttons w h i c h  p rov ides record i n g  m u te . 
I nd icator  l i g hts show when the deck is p l a y i n g ,  i n  record mode a n d  i n  pa use mode . 

D i m e n s i o n s  a p p rox i mate 435 x 1 1 6 x 254 m m  ( W  x H x D )  a n d  we i g h t  5 · 1 kg .  T h e  deck i s  
expected to se l l a round £ 1 60 .  

Thcvcrclid 
H a d  i t  been poss i b l e  to ach ieve t h e  fu l l  L F  pote n t i a l  of  meta l form u l a t i o n s ,  a n d  had the 
sa m p l e  had better  tape/  head i n t i m a c y ,  m y  award wou ld have been h i g he r  for  m e r i t . 
H oweve r ,  t h e  deck does have a good s i g n a l / n o i se ra t i o  a n d  exce l l e n t  mete r i n g  so as i t  
sta n d s  I awa rd C for  m e r i t  a n d  2 for  va l ue :  
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The findings 
Al though  the i nstruct i ons  conta i n  a l ist of 
d ifferen t  tapes i t  is  obvious that  not  a l l  t hese ca n 
work p roper ly wi th  the  deck . Tests were made i n  
a n  endeavo u r  to d iscover su i tab l e  tapes ,  a n d  i t  
was  eventua l l y  dec ided to use  U D X L I  for  C lass I ,  
S cotch Metaf ine  for C lass I V  a n d  U DX L I I  for  C lass 1 1 .  Scotch Meta f i ne  gave a better  L F  M O L  
a n d  l ower d istort i on  than  Maxe l l  M X ,  b u t  the 
u pper-freq uency response wi th  M X  was bP.tter .  

The  pen-cha rt shows t h a t  q u ite g o o d  p lots 
were obta i ned wi th  both U DX L I  and U DX L I I  wi th  
m i n i m a l  D o l by t rack i ng  er ror  a t  - 20d B recorded 
leve l ,  a n yway . The s l i gh t  treble l i ft with U DX L I I  
cou l d  b e  des i rab le  for  some app l i cat ions ,  b u t  for 
a ' f l atter '  t reb le  resu l t  a tape veer i ng  between the 
10 )  a n d  I - 1 )  b ias po i nts cou ld  be chosen . 
M etaf i ne  sh ows some treb le ro l l -off ,  as a l ready 
no ted , but the  term i n a l  H F  response was h 1ghe r  
t han  wi th  U DX L I . The responses a lso  s h ow 
some tape/ head i n t i macy va r i a t ions ,  wh ich  were 
n oted on other  tests . 

M i d - s pect r u m  1 20J.t S re p l a y  e q  w a s  
sat isfacto ry , showi ng  (w i th  the test t a p e  u sed ) a 
l i tt le  1 25 H z  boost . D is tort i on  i n  record ' m o n i tor '  
mode was low a t  + 1 0d B  output .  Overa l l  w i th  
U DX L I  i t  was 0 · 6 %  and wi th  Metaf i ne  1 · 1 % .  L F  
M O Ls were 6d B a n d  4 · 5d B respect ive l y .  At H F ,  
o f  cou rse ,  the 'meta l  was better t han  the ox ides . 
H e re ,  aga i n ,  is a nother  deck where at L F ,  
a nywa y ,  U DX L I  o u t-performs meta l .  

I was p leased wi th  t h e  rep lay s i g na l / no ise rat io 
and the f u l l  i m p rovements a t  70,..s a n d  wi th  
Do lby .  Overa l l  s ig n a l / n o ise rat io  w i th  Scotch 
M aster 1 1  was a lso  h i g h ,  i n d icat i ng  good pu r ity of 
the b ias/ e rase s i gna l  a mo ngst other t h i ngs .  

W & F  was  a l so  good a t  0 ·08 % ,  the  speed error 
avera g i n g  a round  - 0 · 2 %  d own to zero,  
depend i n g  o n  tape pos i t ion i n  the cassette .  A 
·C90 fast-spoo led i n  1 30 seconds  ( fa i r l y  swift ) .  

Head p h o n e  d e l ivery wou l d  d r ive l o w  
m pedance ' p hones;  a l be i t  a t  l o w i s h  vol u m e ,  t h e  
nterface be i ng  better for  med i u m / h i g h  
m pedance ones .  Mete r i ng  was very good , there 
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be ing  no u n de r- rea d i n g  at a l l  on 20ms b u rsts . 
Do l  by level corresponded to Od B .  

The  squa rewaves s h ow the  usua l  sta rt i n g  
over-shoot  a n d  fo l l owi ng  ' r i n g s ' ,  the Do lby  p l u s  
M P X  f i l te r  res u l t  ( lower trace) be i ng  less good 
than the  Do lby/ f i l te r  ' off '  resu l t  wi th  t[l i s  deck .  

U nde r  a u d i t i o n  ma ins r ipp le  components were 
not obtrus ive ,  freq uency response sounded 
' smoot h '  and bass q u i te healthy and f i r m .  U p per­
t reb le  and t rans ients came out we l l  wi th  metal  
tape, bu t  l ow-freq uency compres ion o n  deep 
organ mus ic  was ev idenced wi th  Maxel l  MX at  
h i g h ish  record i n g  leve l .  Wa nder i ng  of the stereo 
i mage was a lso heard , both with a n d  wi thout  
Do lby ,  i t  be i n g  fe l t  that  the  tape was not  r id i n g  
past t h e  h e a d  as we l l  as i t  cou l d ,  b u t  the degree 
of the effect tended to change  with d i fferent  
cassettes . 

No t ro u b le was exper ienced with  m i c  
i n te rfac i n g  us i ng  the A u d i o  Tec h n ica test m i c s .  
H u m  w a s  l o w  a n d  the  headroom w a s  about  3d B 
be low 40d B wh ich  is not  u n typ ica l of decks i n  
t h is category ;  n o t  good e n o u g h  f o r  p rofessiona l  
a p p l i ca t ions  b u t  often s u i tab l e  for  d omest ic 
o nes .  
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fiUREX PC· D12 £200 
T h i s  very neat l i tt l e  deck is f rom t h e  A u rex ra n g e  of m i cro-co m p o n e nts . l t  is a 

deve l o p m e n t  of t h P.  we l l - rev iewed P C- 0 1 0  a n d  is e q u i pped with  soft-to u c h  buttons 
i n stead of mec h a n i ca l  p ress-keys for  tape contro l . T h e  cassette i s  loaded stra i g h t  i n to the  
f ront  ( w i t h  rea r i l l u m i na t i o n )  betwe e n  two protru d i n g  u p per  a n d  l ower sect i o n s ,  the la t ter  
car ry i n g  a row of  r u b be r i sed b u ttons for  t ra ns p o rt contro l  w h i c h  a t  f i rst s ight  seem to be too 
s ma l l  for  v i a b i l i ty yet  w h i c h  work perfect l y .  

T h e  h e a d s  a n d  d r ive c o m p o n e nts a re rea d i l y  access i b l e  for  c l ea n i n g ,  a n d  to m i n i m i se t h e  
i n g ress of  d ust w h e n  the  d e c k  l i es i nact ive a c l i p-over p last ic  cover i s  p rovi ded . T h e  cassette 
i s  ' l ocked '  i n to pos i t i o n  whe n the t ra nsport  i s  o p e ra ted for  re p l a y  o r  record . The pa u se 
b u t t o n  sec o n d s  as record m u te - you h o l d  it d own f o r  m u te a n d  p ress it d own a n d  re lease 
i t  for  pa u s e ,  a n other  p ress then defea t i n g  pa u se .  Al l  t ra ns p o rt buttons with  the  exce p t i o n  of 
'stop' a re eq u i pped with s ma l l  i n d icator  l i g hts . 

A fou r- p os i t i o n  rota ry swi tch sets the  b i a s  a n d  eq s i m u l ta ne o u s l y  for  a l l  c lasses of cassette 
tape but t h e re is  n o  use r-a dj u sta b l e  bias c o n t ro l .  A m a tc h i n g  contro l  selects O o l by wh i c h  
ca n b e  used w i t h  o r  w i t h o u t  M P X  f i l ter i n g . A s m a l l e r  c o n t r o l  p rov ides m e m o ry rewi n d  i n  
c o nj u n c t i o n  wi th  a th ree-d i g i t  mecha n i c a l  t a p e  c o u n t e r ,  a n d  a f u rt h e r  c o n t r o l  matc h i n g  t h i s  
o n e  a t  the  other  s i d e  of  t h e  fasc ia  g i ves y o u  exte r n a l  t i m e r  s t a r t  for  record o r  re p l a y . I n  the  
latter  pos i t i o n  the  tape a u to m a t i ca l l y  rew i n d s  w h e n  i t  has  f i n i shed p l a y i n g .  

A s ma l l  d u a l -concentr ic  contro l  a dj u sts t h e  reco rd i n g  leve l s  w i t h  f r ic t io n-co u p l i n g  
betwe e n  t h e  left  a n d  r i g h t  c h a n n e l s .  R e p l a y  o u t p u t  i s  f ixed a t  a conve n i e n t  i n te rfac i n g  leve l .  
Left a n d  r i g h t  sta n d a rd m i c  jack  sockets a re l ocated a t  the  back a l o n g  w i t h  ' p h o n o '  l i n e  
sockets .  W h e n  a m i c  is  p l u gg e d  i n  t h e  corres p o n d i n g  c h a n n e l  l i n e  c i rc u i t  i s  d i sc o n n ected . 
A l t h o u g h  t h e re is a rea r 0 1  N socket  t h i s  is not  f o r  s i g n a l  cou p l i n g  b u t  for  con nect i n g  to a n  
o p t i o n a l  remote contro l  u n i t .  

B y  u s i n g  t h e  t i m e r  swi tch a n d  m e m o ry swi t c h  together  i t  i s  poss i b l e  t o  a c h i eve a u to - p l a y ,  
a u to-rew i n d  ( a l ready m e n t i o n e d )  a n d  c o u n te r- re pea t .  

M e te r i n g  i s  b y  two rows o f  l i g hts ,  ca l l ed ' ba r  o p t i ca l meter '  b y  A u rex , a n d  i s  ca l i b rated 
f rom - 20 to + 7 d B .  

D i m e n s i o n s  a p p rox i mate 257 x 1 06 x 2 1 4  m m  ( W  x H x 0 )  a n d  we i g h t  3 · 8k g . P r i c e  wo rks 
o u t  a ro u n d  £200 . 

The verdict 
T h e  s ma l l ness of the  deck a n d  neatness of d es i g n  ce rta i n l y  deserve some acc la i m .  b u t  the 
overa l l  res u l ts were d i m i n i shed by t h e  poor  s m a l l - fJ u x  freq u e ncy respo nses and t h e  o n l y  
m o d e rate meta l p e rfo r m a nce . l t  is  a p leasa n t  l i t t le  m a c h i n e  t h a t  wi l l  be l i ke d , a n d  m y  awa rd 
i s  C for m e r i t  a n d  4 for va l u e .  
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30 AURE I l l PCD1 
UDXL I 120.us D 20 J I l l 11 �,... METAFINE 70.us 

10 J 1 1 1 1  1 1  dB V 1 1 1 1  1 1  0
10 H7 10C 1k 

The findings 
A short l ist of ' recommended tapes' is  supp l ied 
wi th  the  deck , i n c l u d i n g  U DX L I  C lass I a n d  
S cotch Metaf ine C lass I V  w h i c h  were used for  
the  tests . You wi l l  see f rom the pen-chart  that  
both of these tapes su ffered f rom rather  
prema t u re u p per-treble ro l l -off w i th  some lack of 
Dolby i n tegr i ty , espec ia l l y  a t  the  top e n d . These,  
of cou rse , a re ' h i g h-energy'  tapes,  so ta pes of 
even l ower coerc iv i ty wou ld  su ffer f rom more 
d roop . Owi ng  to th i s  f i n d i n g  it was rather  
d i ff icu l t  to esta b l i s h  a b ias  reference for  the  dec k .  
Anyway ,  I wou l d  s a y  t h a t  i t  wou l d  b e  i m p rudent  
to use a tape  w i th  a b ias  refe rence be low my (0 1 . 
The  l is t  j ust  ment ioned a l so  i nc l udes B A S F  
S u per  L H I .  T h i s  tape was tr ied b u t  t h e  u pper­
f req uency ro l l -off  was st i l l  p rese n t .  Maxe l l  
U DX L I S  was  about  1 d B  down a t  1 0k H z ,  so i t  
wou l d  seem that  the sa mp le  was def i n i te ly  over­
b iased ! The other  cha n ne l ,  t hough , was s l i g ht ly  
bette r ,  i t  be i ng the worst channe l  shown . C lass 1 1  
tapes,  such  a s  U DX L I I ,  s howed some H F  
i m p rovements .  

The  meter i ng  was fast-respons ive ,  there be i ng  
l i te ra l l y  n o  u nder- rea d i n g  of 20ms bu rsts, b u t  the 
sca le ca l i b ra t ions  were not  easy to read 
accu rate l y .  The  left a n d  r i gh t  sect ions  were a 
l i tt le  i mba la nced at D L  (a l i t t l e  a bove Od B on the  
sca le ) . 

The  no i se f loor  of the deck was i m p ress ive ,  my 
i nstru ments showi n g  around 66d B s i gna l / no ise 
rat io with the M aster 1 1  a t  70/'s and Do lby o n .  
U DX L I  L F  perfo rmance was good , too ,  wi th  n o  
m o re t h a n  O A %  d is tort i on  a n d  7d B M O L  a t  
400 H z .  Meta l  perfo rmance was less good wi th  
the d istort i on  a t  0 8 %  a n d  the M O L  5d B .  

M id-spectrum 1 20,..s e q  was accepta b le ,  b u t  
the  W & F  w a s  m i l d l y  h i g h  a t  0 · 09 %  wh ich  va r ied 
when the cassette was moved . S peed error  was 
on ly Q - 3 %  fast . 

H eadphone  y ie ld  was m o re su i tab le  for  
h i g h / med i u m  i m pedance ' p h o nes,  the  DL 
output  be i n g  down to 70mV a cross 8 ohms .  A 
COO rewo u n d  i n  1 02 seconds .  

I I 
I 
I 
I I 

�',j �1'1 
"" 

10k 20k 

- - · - - ; � . - - - . -- - -

The  squa rewave shows i n i t i a l  overshoot  a n d  
' r i ngs' w h i c h  a re mod i f ied w i t h  D o l b y  a n d  M P X  
f i l te r i ng  on  ( l ower t race ) _ 

U nder  a u d i t i on  u s i n g  top-g rade  p rogramme 
mater i a l  the best res u l ts were ach ieved w i th  
U DX L I S a n d  M X ,  the  latter s h owi ng  ha rd ly  a n y  
i m p rovement  ove r the  former _  Wi th  lower 
coercivity ta pes the edge was k n ocked off  the 
treble with a red uct ion  in music 'attack ' .  
Background  no ise was rema rkab ly  low, t hou g h ,  
a n d  t h e  meter ing fac i l i ta ted g o o d  record i n g  
leve l s .  Some wa nder i ng  of the  stereo i m a g e  was 
heard ,  a n d  there was m i l d  m i d  spect rum 
co lou rat i o n .  A very s l i g h t  wh i ne  cou ld  be heard 
f rom the motor _  N o  prob lems were enco u n te red 
with m ic  i n te rfac i n g .  
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BIC ll £163 
T h i s  i s  a good look i n g  deck wi th  i ts d a r k ,  wood-ve neered case a n d  b l a c k  fascia carry­

i n g  w h i te pr i n t .  l t  i s  a two- head fro nt- loader  w h i c h  g i ves you t h e  o p t i o n  e ither of 
ru n n i ng a t  the n o r m a l  4 .  75c m / s  ca ssette speed o r  g ob b l i n g  up y o u r  tapes twi ce a s  q u i c k l y  
a t  9 . 5c m / s .  Y o u  ce rta i n l y  g a i n  i n  overa l l  perfo rma n ce a t  the  h i g her  speed , a s  you wi l l  see . 

T a pe t ra ns p o rt f u nct ions  a re operated by mecha n i c a l ly- l i n ke d  p ress keys,  a n d  the see­
t h ro u g h  cassette h o l d e r  o p e n s  s m o o t h l y  with a trace of b u z z  when the ej ect key is 
d e p resse d .  M ost of the other opera t i o n s  a re h a n d led  by l ever swi tches . 

T h e  d e c k  is not  des i g ned for  meta l tape ,  w h i c h  m i g h t  see m a p i ty ,  b u t  v i rtu a l  meta l 
res u l ts c a n  be obta i ned from ox i des at t h e  h i g her  speed . T h e re a re separate swi tches for 
b ias and eq se lect i o n , t h e  latter  h a v i n g  j ust two pos i t i o n s  l a be l led 1 20 and 70,., s .  T h e  b ias 
swi tch has  t h ree pos i t ions  - h i g h ,  n o r m a l  a nd low.  The h i g h  p o s i t i o n  sets the b ias to the 70 
,_,s oxide req u i re m e n t ,  wh i l e  t h e  n o r m a l  and l ow p os i t i o n s  provide two levels of  b i a s i n g  for 
1 20,.,s ox i d e s .  B i as level  a t  t h e  n o r m a l  pos i t ion  refe rs a l m ost exact ly  to m y  (0)  b i a s  
refe re n c e ,  wh i le t h e  l e v e l  a t  l ow is  a ro u n d  ( - 1 ) , b u t  n o t  ( - 2 ) , of my b i a s  cod i n g .  

T h e  b a c k  o f  t h e  cassette c o m pa rt m e n t  i s  i l l u m i na ted s o  y o u  ca n see h ow t h e  tape i s  
ru n n i n g ,  a n d  f o r  meter i n g  there a re two meter move m e n ts ca l i b rated i n  d B  f rom - 20 to 
+ 5 ,  a lso i l l u m i nated , and i n d i ca ted a s  pea k .  R ecord i n g  l eve l  i s  a d J u sted by a two-sect ion  

contro l  knob,  the  two sect i o n s  for  lef t  and r ight  c h a n n e l s  l i n k e d  by fr ict i o n .  T h e re is  n o  
rep la y  leve l contro l  nor  m i c  m i x i n g  fac i l i t i e s .  H oweve r ,  sta n d a rd j a c k  sockets a re p rese n t  a t  
t h e  front  for l e f t  a n d  r i g h t  m i crophones ,  t h e  c h a n geover to m i c  be i n g  acco m p l ished by a 
p ress-switch . T h e  th ree-d i g i t  mecha n i c a l  tape c o u n te r  is not  c o m p l e me n ted by a m e m o ry 
rewi n d  swi tc h .  

T h e  fro n t  a l s o  carr ies a sta n d a rd jack  for h ea d p h o n e s ,  a n d  t h e  a m p l i f i e r  i n te rfaces a re by 
p h o n e  sockets a t  the  rea r .  T h e re i s  n o  D I N  socket .  

D i m e n s i o n s  a p prox i m a te 394 x 1 52 x 236 mm ( W  x H x D)  and wei g h t  5 . 3 k g . P r i ce has 
been red u ced to  £ 1 62 . 95 

The verdict 
Certa i n ly a n  I nterest i n g  deck b u t  at the o r i g i n a l  pr ice ( i t  is u n d e rstood t ha t  by t h e  t i m e  t h i s  
rev iew gets i nto  pr i n t  the  p r i c e  w i l l  be  red uced)  a n d  j u dged esse n t i a l l y  o n  the 4 · 75cm / s  
perfo rma nce I ca n n ot g e t  very e x c i ted a b o u t  va l u e-for-m o n e y .  Acco u n t  m u st o b v i o u s l y  b e  
taken o t  t h e  9 . 5c m / s  speed perfo rma n c e ,  b u t  wei g h t i n g  f o r  t h i s  was n o t  a l l  t h a t  easy , s i nce 
accou n t  m ust a lso be taken of t h e  h a lved p l ay i n g  t i m e . I fee l t h a t  q u i te a few peop le  wou ld 
rather  opt  for a meta l deck ru n n i ng at normal  s peed . Anywa y ,  at t h e  new p rice I wou l d  
p l a ce i t  a s  B f o r  mer i t  a n d  2 f o r  va l u e .  
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The findings 
Fe b ias  sett i ng ot the deck at  no rma l  b ias 
corresponded to my 10)  reference ,  b u t  you ca n 
use ta pes of I - 1 )  b ias  demand  successf u l l y  by 
switch i n g  to l ow b ias .  Cr B i as  sett i ng  was a lso 
c lose to by  10) reference for  Class 1 1  tapes,  so 
tape compat i b i l i ty wi l l  not be a prob le m .  T here is 
no speci f i c  set t i ng  for FeCr b ias ,  but the sepa rate 
bias and eq switc h i n g  provides scope fo r  
exper imenta t ion . 

Meter ca l i bra t ion  was accu rate o n  both 
c h a n n e l s ,  o r  reaso n a b l y  so ,  wi th  D L  
correspon d i n g  t o  + 3V U ,  bu t  the movements 
fa i l ed to reac h  the i r  target on 20ms bu rsts , bei ng  
4 to 5 d B  short . We ighted replay s i g n a l / n o ise 
ratio was O K ,  b u t  u nwei g hted the no ise carr ied a 
fa i r  a m o u n t  of l ow-freq uency ( emphas ised by 
bass l i f t ) . Expected noise i m provements were 
obta i ned at  7(4ts eq and Do lby ,  h owever .  There 
was certa i n ly no s i gn i f i cant  s igna l /  no ise rat io  
sho rtfa l l  overa l l  us i ng  the  7(4ts Scotch Master 1 1 ,  
s o  the e lectron i c  no ise i s  most ly masked by the 
tape n o ise proper .  

D L  d i stort ion w i th  U DX L I  was O . t:i %  at  400H z  
a n d  the  correspon d i n g  M O L  6d B at  4 .  75c m / s .  
R e p l a y  f req uency response showed su bsta nt i a l  
l ow-bass l i f t  a n d  the 1 2(4ts eq was u p  by 1 d B  at  
1 25 and 6 . 3 k H z  re la t ive to 1 k H z .  Beca u se the re is  
n o  meta l pos i t i on  I p lotted the U DX L I  freq uency 
response overa l l  at both speeds ,  the g ra p h s  
s h owi ng  s o m e  l a c k  of D o l b y  i n tegr i ty  b u t  a 
rema rkab ly  extended u pper t reb le  at 9 . 5c m / s  
w i th  Do l  by o f f .  N ote the  bass boost ,  espec i a l l y  at  
9 . 5c m / s .  

W o w  a n d  f l utter was 0 . 09 %  a n d  speed error  a 
mere + 0 . 2 % . The  deck favou rs med i u m / h i g h  
i m pedance ' phones better t h a n  l ow Impedance 
ones .  Respool i ng was very qu ick a t  72s for  a C90 
cassette .  I have shown squa rewave performance 
at  both speeds,  t he  l ower t race a t  9 . 5c m / s  bei ng  
very acceptab l e  for  a cassette deck .  

M ost meas u rements i m p roved at  the  h i ghe r  
speed , t he  HF  MOL of  C lass 1 1  ta pe then  be i n g  
c lose to meta l .  The  u s e  o f  C 1 20s i s  n o t  

recommended , s o  y o u  a r e  stuck f o r  p lay i n g  t i m e  
at  t he  h i g he r  speed . I w a s  a n n oyed by s l i gh t  
moto r  wh i r l  a n d  fou n d  i t  necessary to ran k-down 
a l i t t le due to  th i s .  

Aud i t i on i ng  at  9 . 75c m / s  wi th  good  tapes  a n d  
s u i ta b le record i ng levels p rovoked ve ry 
favourab le  react 1 o n ;  b u t  some l i steners 
commented on bass l i f t  and  a sort of l ow- level 
backgro u n d  r u m b l e .  T h i s  was on l y  a p parent  a t  
h i g h  rep lay level a n d  was s l i gh t l y  above the 
genera l  h iss leve l  f rom my I M Fs .  The  e n h a n ced 
h i g h -frequency h ead-room was apparen t  a t  
9 . 5c m / s ,  the res u l ts i n  th i s  respect bei ng  
comparab le  to  some mach i nes opera t i ng  w i th  
meta l  tape . Performance at  no rma l  speed was 
j udged to be no better t han  average .  
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T h i s  is a s leek deck of c h a ra cter ist ic  B a n g  a n d  O l u fsen sty l i n g .  l t  is o n e  of the few 
m a c h i nes now a ro u n d  with to p - l oa d i n g .  The top pa n e l ,  whe re i t  a l l  h a p pe n s ,  is 

s l i g ht ly  s l o p i n g  d ownwards towa rds the fro n t ,  a n d  it i s  m ost ly b l a c k  but i s  ta med somewhat 
by a l u m i n i u m  exposed e d g es f ront  and bac k .  T a p e  t ra ns p o rt i s  worked by p i a n o-type 
mecha n i c a l  p ress keys w h i c h  a re of m o d e ra te th row a n d  ( so m e )  vee r i n g  towa rds the st iff  
s i d e .  S i m i l a r  keys a re a lso used for  m a i n s  o n / off ,  D o l b y  se lect i o n ,  meta l ta pe se lect i o n  a n d  
' me m o '  ( e g ,  m e m o ry rewi n d  at  ta pe c o u n t e r  zero ) . 

B i a s  a n d  eq swi tc h i n g  for  C lass I a n d  C l a ss 1 1  tapes h a p pe n s  a utomat ica l ly by t h e  ' c od i ng '  
c u t o u t  a l o n g  t h e  b a c k  e d g e  o f  a cassette , s o  y o u  have n o  switc h i n g  to bother  w i t h  w h e n  
u s i n g  th ese tapes .  For  meta l ,  h owever ,  o n e  n e e d s  to d e p ress t h e  meta l tape key to i n c rease 
the bias s u f f i c i e n t l y  for  C lass IV ta p e .  

Record i n g  level  i s  s e t  by a spec i a l  contro l  w h i c h  s l i des u p  a n d  d o w n  i n  a n  a p e rt u re a g a i nst 
n u m be rs 0 to 8 p r i n ted in w h i te on the b lack pa ne l .  T h i s  contro ls  both left a n d  r i g h t  
c h a n n e l s  toget h e r ,  wh i le for  cha n ne l  ba l a n c i n g  you have a sepa rate s l i d e r  c o n t r o l  w h i c h  is  
e x p osed , a l o n g  w i t h  the m i c  socket ,  by s l i d i n g  ope n a s ma l l  cover  wh ich  m a tc hes the 
s l i d i n g  level  contro l  at  the o p posite s i d e  of the pa n e l . 

T h e  deck i s  ce rta i n l y spa rse o n  featu res c o m pa red wi th  the average O r i e nta l m o d e l , but  
t h is wou l d  n o t  b e  a ha rds h i p  i f  the  req u i re m e n t  i s  for  a deck of the least  c o m p l i ca t i o n  a n d  
easy t o  u s e .  T h e re is  a th ree- d i g i t  mecha n i ca l  tape co u n te r  wh i c h ,  a s  a l ready note d ,  ca n be 
l i nked to  m e m o ry rewi n d . T he c o u n te r  is  zeroed by d e p ress i n g  a fa i r ly  la rge key in w h i c h  it 
( t h e  c o u n t e r )  i s  m o u nted . A s ma l l  wi n dow at  the top of the cassette h o l d e r  a l l ows you to 
see the w i n d owed pa rt of the  loaded cassette and the ta pe t h e re i n  a g a i nst a ' s i lve red '  
bac k i n g ,  b u t  t h e re i s  n o  rea r  i l l u m i na t i o n  a l t h o u g h  t h e  tape c o u n te r  i s  i l l u m i nated . T h e  
cassette h o l d e r  r ises u n d e r  mecha n i ca l c h e c k  w h e n  t h e  eject k e y  i s  d e p ressed . 

I n d i cators l i g h t  to s i g n i fy when you a re record i n g a n d  have swi tched to ' meta l ' . M eter i n g  
is  by two rows o f  g l owi n g  e l e m e n t s ,  t h e re be i n g te n i n  e a c h  row ca l i b ra ted f r o m  - 1 6 t o  
+ 3d B .  D L  i s  sca led a t  Od B a n d the e l e m e nts a bove t h i s  a re red-g l ow i n g . W h e n  t h e  
' meta l '  k e y  is  d e p ressed D L  occu rs a t  - 1  d B .  T he i nst ru c t i o ns refe r to  the m e te r i n g  a s  ' pea k 
progra m me' . 

T h e  ma c h i ne is not  e q u i pped w i t h  a n y  sou rce m o n i tor i n g  at a l l .  T h e re is no hea d p h o n e  
socket a n d  o n l y  a s o l i ta ry D I N  socket for  a m p l i f i e r  i n te rfac i n g .  A D I N  socket is  a lso u s e d  for  
m i c ro p h o n e .  

Top pa n e l  meas u res a b o u t  400 x 240 m m  w h i l e  m a x i m u m  h e i g h t  f r o m  t h e  s h e l f  o n  w h i c h  
t h e  d e c k  i s  stood i s  a b o u t  1 00 m m . l t  s h o u l d  be noted t h a t  the 1 700 is  co lou red to  m a t c h  t h e  
Beomaster  1 700 rece i ve r .  M od e l  1 600 i s  i d e n t i c a l  except fo r the c a b i net co l o u r wh i c h  i s  
gea red to t h e  B e o master 1 600 . T h e  deck se l l s  for  a ro u n d  £ 1 69 .  
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The verdict 
T h i s  is a deck wh i c h  is s i m p l e  to o p e rate a n d  devo i d  of those t ra p p i n g s  w h i c h  not a l l  peop le  
req u i re o r  c ra ve for .  i t  i s  des i g ned esse nt i a l l y  to l i n k  i n to a D I N -o r i e n tated syste m .  

M etal tape perfo r m a n ce ca n o n l y  b e  rega rded a s  m o d e rate o n  a re lat ive bas i s .  a n d  t h e  
deck ca n n ot d o  f u l l  j u st i ce to the latest h i g h-energy C l ass I fo r m u l a t i o n s .  N e i t h e r  ca n the 
mete r i n g  be c l assed a s  part i c u l a rl y  good . La c k  of sou rce m o n itor i n g  wh i le  rec o rd i n g  mAy 
not  be a l l  that  i m p o rta nt  to some u sers ,  h oweve r .  Construct ion  was c o n s i dered good . 
Ta k i n g  acco u n t  of a l l  t h i n g s ,  t h e n  my awa rd is D f o r  mer i t  a n d  3 for  va l u e .  

30 8&0 BEOCbR )1  I I 1 1  LDXL II 70.us D 20 
BASFI LH itzbJs ,. 
UDXL I 120J, D 10 V /  MX METAL'71 .us dB / v,. I I I I 0 10 Hz 100 1k 

The findings 
One prob lem with the lab measu rements 
was the lack of sou rce mon i to r i ng  wh i l e  
record i n g .  D i fferent  tec h n i q ues t hus  had to be  
adopted to ach ieve the  comparat ive measu re­
ments .  One of the f i rst t h i ngs d iscovered was 
that  the C lass I tape b ias  was adj usted c lose to 
the D I N  sta n d a rd ra ther  t h a n  the J a pa nese 
standa rd ,  wh ich  mea ns  ( sa d l y )  that the latest 
h i g h-energy C l ass 1 tapes ca n n o t  be used in the 
deck w i thout  a s i g n i f i ca n t  r i se  i n  u pper t reb l e .  

You wi l l  see i n  the pen-cha rt t h a t  h i g h-energy 
Class I M a xe l l  U DX L I  penned a response with a 
steady u pwa rd r ise f rom about  1 k H z  a n d  that  the 
Do l  by i n teg r i ty at  the - 20d B recorded leve l  was 
i n  error .  Severa l lower-b ias  ta pes were t r ied and 
one  of the best  for  the deck was B A S F LH 
whose response i s  a lso shown . Do lby  i n teg r i ty 
w i th  t h i s  was good . Maxe l l  U D X L I I  ( C lass 1 1  tape)  
a l so  exh i b i ted r is ing u p per-treb le  and poor  Dolby 
i n teg r i ty . Do lby i n tegr i ty w i th  meta l M X  was 
better  bu t  I was n ' t  encou raged by the 5d B pea k 
at 1 4 k H z .  

Rep lay  e q  at  1 201's m id -spect rum was fa i r l y  
good , depen d i n g  on  the test tape ( t he  B A S F test 
tape gave the f la t test response ) .  LF perfo rma nce 
with  U D X L I  was fa i r  a t  0 7% d istort i on  a n d  
4 · 5d B  M O L ;  b u t  w i t h  B A S F L H  i t  was 
s i gn i f i cant ly  poore r .  Thus  i t  seems you ca n e i ther  
use a h i g h-energy C lass I tape  a n d  ach ieve fa i r  LF  
a n d  r i s i ng  t reb le  or  a l owe r-energy formu la t ion  
a n d  ach ieve a ' f l a t t i sh '  response b u t  poor  LF  
performa nce !  I cou l d n ' t  he lp  t h i n k i n g  that  B&O 
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cou l d  obta i n  better resu l ts f rom both the  ' low' 
and ' norma l '  b ias  C l ass I tapes by i ncorpora t i ng  a 
separate l ow/ norma l  C l ass I b i as  swi tch .  

The  mete r i ng  was fou n d  t o  have a r i s i ng  
response w i th  f req uency ,  a n d  a l though stated to  
be ' peak prog ramme'  the re was about  3d B 
u nder- rea d i n g  on 20ms b u rsts . S i nce the sca l i ng 
o n l y  goes down to - 1 6d B  l ow-level s i gna l s  a re 
not  i n d icated . 

S i g n a l / no ise ra t ios were pe rfect ly  accepta b le ,  
rep l ay  measu r i ng  59d B ,  w i th  the usua l  ?Of'S a n d  
D o l by i m p rovements ,  a n d  Master 1 1  1 701's )  w i t h  
D o l by g iv i ng  65. 5d B .  The ma ins  r i p p l e  content  
seemed a shade on  the h igh s ide  b u t  i t  was not  
pa rt i cu l a r l y  d isce rn i b l e  unde r  a u d i t i on . W&F was 
0 . 08 %  ( rep lay  o n l y )  a n d  speed error - 0 . 4 %  

The sq ua rewaves show q u ite s i gn i f ica n t  r i ngs  
( l ower t race wi th  Do lby ) ,  wh ich  a re u nd o u bted ly  
encou raged by the r i s i ng-treb le of meta l tape 
and ,  poss i b l y ,  by the degree of record pre­
e m p has is  emp loyed . 

U nder  a u d i t i on  the bass response was on the 
'wea k '  a n d  ' f l u ffy '  s ide .  Depen d i n g  o n  tape,  
some str i ng a n d  p iano mus ic  tended to be a l i tt l e  
'cut t i n g ' . M i ld response co lou ra t 1on  was 
detected , but stereo i magery was not bad . 
P rov ided the record i n g  level was kept be low the 
red e lements B A S F  L H  gave q u ite fa i r  resu lts on 
most mus ic ,  b u t  the major i ty of the meta ls 
seemed to to have a n  u n na t u ra l  's t i ng ' . 
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BOOTSB200 £159 
M a r keted by B oots a n d  m a d e  by Awia  the  B 200 i s  a two-head  f r o n t - l o a d e r  w i t h o u t  a 

meta l pos i t i o n .  l t  is Boots '  b e l i e f  tha t  meta l tape rema i n s  u na tt ract ive  to t h e  average 
user  beca use o f  i ts  re l a t i ve l y  h i g h  p r i ce  and beca use o f  t h e  prob lems assoc iated w i th  
b i a s i n g ,  h e a d  and  c i rc u i t ry ,  a l l i e d  w i t h  opt i m i se d  pe r fo rmance  w1 t h i n  t h e  p r i c e  ra n g e ,  i t  
be i n g  the  co m p a n y ' s  p h i l osophy  that ,  u n less  i t  ca n be acco m p l i shed  p roper ly  at t h e  ta rget 
p r i ce ,  then i t  is  best avo ided  

T h e re a re two t h ree-pos i t i o n  tape se lec to r  switc h e s ,  t h o u g h ,  o ne fo r  b i a s  and  t h e  o the r  
fo r  eq ,  fo r  tape C l a sses I ,  1 1  a n d  I l l .  M o reove r ,  t h e re I S  a user-adJ usta b l e  f i ne  b i a s  cont ro l  
a p p l i ca b l e  to C l ass 1 ta pes , wh ich  ma kes t h e  deck  c o m p a t i b l e  w i th  v i rtu a l l y a l l  1 20f' S o x i des 
exce p t ,  p e r h a p s ,  t h ose whose b 1as d e m a n d  l i es be l ow my ( - 2 )  va l u e  and wo u l d  thus not 
be reg a rded as  a v i a b l e  p ro p o s i t i o n  by t h e  average m u s 1 c  l over  a n yway A s m a l l  sca l e  ro u n d  
t h e  cont ro l  g i ves  a n  i dea o f  t h e  sett i n g s  f o r  a n u m b e r  o f  po p u l a r  C l ass I fo rm u l a t i o n s . 

Tape t ra n s p o rt i s  operated by m o d e rate-t h row,  b u t  not  d i f f i c u l t  to d e p ress ,  p 1 an o-type 
keys , a n d  1n  rep lay mode i t  i s  poss i b l e  to  fast -spoo l  in  e i t h e r  d i rect i o n  to a c h ieve cue o r  
rev iew - a d e c e n t  a u d 1 b l e  s i g n a l  t h e n  e m a n a t i n g  f r o m  t h e  spea k e rs . S 1 n ce t h e  k e y s  l a t c h  
down , 1 t  I S  poss i b l e  to obta i n  t i med starts  ( by w a y  o f  a n  exte r n a l  t i m e r )  o r  record i n g  o r  
re p l a y .  

T h e  cassette co m p a rtment  I S  rea r  i l l u m i na ted  a n d  t h e  h o l d e r  o p e n s  smoot h l y  a n d  s i l e n t l y  
T h e  f ront  I S  wmdowe d ,  a n d  c a n  be re moved f o r  h ea d ,  capstan  a n d  p 1 n c h-whee l  c l ea n i n g .  A 
l a rge  d u a l -c o n c e n t r i C ,  f r i c t i o n -co u p l ed  k n o b  sets t h e  record i n g  leve l  a n d  t h e re is a sma l l e r  
re p l a y  leve l  c o n t ro l ,  b u t  t h i s  does n o t  a dJ u st t h e  h ea d p h o n e  vo l u m e .  

A g o o d  featu re I S  t h e  ba r-g ra p h  mete r i n g  wh i c h  c a n  b e  swi tched b y  a but ton  f o r  pea k- o r  
V U -respo n d i ng T h 1 s  I S  b r i g h t l y  g l o wi n g ,  a s  t h e  c a l i b r a t i o n  n u m be rs f rom - 20 t o  + 7 d B .  
D o l  b y  leve l  i s  sca led  a t  + 3d B a n d  t h e  sca l e  a n d  i n d i ca to r  c o l o u r  c h a nges  a f te r  Od B .  P ress­
swi tches  operate  D o l by w1th M P X and record m u te ( a  b n g h t  b l ue but to n ) . I n d i ca to r  l i g hts  
s h ow when  D o l  by and Pea k mete r i n g  a re e n gaged  

:c m p l i f i e r  I n te rface i s  by rea r  ' p h o n o '  sockets  ( no  D I N )  a n d  sta n d a rd % i n J a c k  sockets 
accom modate  h ea d p h o nes  a n d  l e f t  a n d  n g h t  m i c s ,  the a p propr i a te  l i n e m p u t  b e 1 n g  
d 1 se n gaged w h e n  the  co rrespo n d i n g c h a n n e l  m i c  j a c k  1 s  i n se rted . 

Fasc 1 a  IS b r u s h e d  a l u m i n i u m  a n d  t h e  e n c l o s u re of d a r k - f m i shed  meta l .  D i m e n s i o n s  
a p prox i mate  420 x 1 45 x 330 m m  ( W  x H x D l  a n d  t h e  p n c e  £ 1 59 .  

62 



The verdict 
T h i s  is  o n e  of  the few decks in t h i s  boo k with o u t  a meta l tape posi t i o n ,  b u t  I am m c l i ned to 
ag ree with B oots that meta l i s  best avo ided u n less it  can be d o n e  a d e q u ate ly  at the deck 
se l l i n g  p r ice . H oweve r ,  t h e  deck i s  p resented i n  com pet i t i o n  with others wh i c h  ca n wo r k  
with  meta l q u ite wel l  i n  the  sa me p r i ce ra n g e .  T h e  n o n - m eta l B I C  T1  ca n g ive v i rt u a l  meta l 
perfo r m a n ce at d o u b l e  tape speed . As a s i n g l e-speed n o n - meta l d e c k ,  t h e refore , i ts awa rd 
for  merit  m u st obv i o u s l y  be s o m ewhat  red uced . T he re were o n e  o r  two p o i nts of c r i t i c i s m ,  
b u t  even so m y  j u d g e m e n t  i s  st i l l  C f o r  mer i t  a n d  3 fo r va l u e .  A d e c k  wh i c h  wo u l d  s u i t  t h ose 
peop le  who a re not c rav i n g  for  meta l o r  l o g i c-co n t r o l l e d  tape tra nsport .  

10����+H��������+4����� 
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The findings 
The bar-g ra p h  mete ri n g  worked n ice ly with 
v i rtua l l y  no  u nder- rea d i n g  of 20ms b u rsts in pea k 
mode a n d  o n l y  5d B u n der- rea d i n g  i n  V U  mode .  l t  
was a lso fou n d  usef u l  to b e  ab le  to adjust  t h e  
C l ass I b i a s ,  a l t h o u g h  some exper i mentat ion ( see 
the ar t ic les at  the start of th i s  book )  wou l d  be 
necessa ry to locate the best pos it i o n .  

T h e  pen-chart sh ows some accepta b le  sma l l ­
f l u x  freq uency responses with  m i n i ma l  D o l by 
erro r .  S i nce there is no meta l  pos i t ion  on the  
deck ;  I e lected to p lot  two C l ass I ta pes 
( i nc l u d i n g  the U DX L I ) ,  a l ong  with the C lass 1 1  
U D X L I I  a n d  a C l ass I l l  S o n y .  The  waves o n  the  
latter response a re d u e  to the tape ,  not  the dec k .  
The  two C lass I tapes gave g o o d  L F  
perfo rmance ,  t h e  U DX L I  with a round  0 · 5 %  
d isto rt i o n  a n d  6d B M O L .  W i t h  t he  C lass 1 1  a n d  I l l  
ta pes the  d istort i on  was h i ghe r  a n d  the  M O Ls 
lowe r .  M o n i tor  mode d i stort i o n  was very l ow 
i ndeed a n d  I cou ld  detect no head saturat ion 
prob lems . 

S i g n a l / no ise rat ios were a lso very good , the  
Scotch Master  1 1  ( 7�s)  retu r n i ng 66  5d B w i th  
Do lby . W & F was a t r i f le  h i g her  t han  I have 
measu red , at 0 · 1 %  rep lay o n l y ,  a n d  the  speed 
was 0 · 7 %  slow, but  a C90 fast-spooled in 80 
secon d s .  C lass 1 1  erase was we l l  be low no i se 
f loor  at 1 k Hz  a n d  the  headphone  y ie ld  was 96mV 
across 8 o h m s .  The osc i l logram shows the usua l  
' r i ngs '  ( lower t race with  Do l  by p l u s  M PX ) ,  these 

tests wi th  U DX L I I .  
N o  prob lems with  a m p l i f i e r  o r  m ic rophone 

i n terfac i n g ,  bu t  the m ic  over load marg i n  cou ld  
have been w ider .  

U nder  a u d it i on  the  deck gave some i m p ressive 
sounds  us i ng  U DX L I  and U DX L I I ,  the latter 
found better for  m us ic of  h i g h  overtone a n d  
u pper-treb le  u r g e ,  bu t  the former p l a y i n g  better 
on deep organ mus ic .  Stereo i magery was not as 
' so l i d '  as  I wo u l d  have l i ked and a l i t t le  ' f l u ff i ness' 
of  u p per-treb le  reproduct ion  was detected . 
I mp roved resu lts f rom p re-recorded cassettes 
were obta i ned after resett i n g  the head az imuth . 
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S p o rt i n g  a ' s i lvered'  fasc ia a n d  meta l e n c l os u r e ,  t h i s  deck ref lects the  g e n e r a l  des i g n  of 
p reva i l i n g  O r i e n ta l  m o d el s .  i t  i s  a th ree- h e a d  m a c h i n e  p rov i d i n g  d i rect off-ta pe 

m o n i tor i n g ,  the  c h a n g eover between sou rce and tape be i n g  operated by a p ress- button 
with  sma l l  l i g hts i n d icat i n g  the  mode . T h e  f ront- loa d i n g  cassette ho lder ,  with  f u l l -v iew front  
w i n d ow and rea r i l l u m i na t i o n ,  opens smooth ly  and q u i c k l y  by the  p ress of the  ej ect butto n .  

M e te r i n g  is  b y  b r i g h t l y  i l l u m i nated V U  move m e n ts c o m p l e m e nted b y  t h ree pea k­
respo n d i n g  L E D s .  T h e  move m e nts a re sca led f rom - 20 to + 6 V U  and the LEDs at 0 ,  + 5 
a n d  + 8 d B .  B ia s  a n d  eq a re s i m u l ta ne o u s l y  switched , the rota ry switch hav i n g  a pos i t ion  
fo r each of  the  fo u r  ta pe c l a sses,  i nc l u d i n g  C l a ss I l l  (FeCr) . T h e re is  n o  user-adj u sta b l e  b i a s  
contro l . 

T a p e  tra n s p o rt is operated by a so l e n o i d  a n d  l o g i c  with  ' soft-to u c h '  buttons ,  t h e re be i n g  
sepa rate buttons f o r  ' c u e '  i n  e i t h e r  d i rect i o n . T h e  pa u se button a l so provides record m u te . 
I nd icator  l i g hts show w h e n  the  reco rd , p a u s e / m ute , p l a y  a n d  c u e  butto n s  a re d e p ressed . 

R ecord i ng level  is a dj u sted by a l a r g i s h  d u a l -concentr ic  k n o b ,  with good f r ict ion  cou p l i n g  
betwe e n  the  two sect i o n s ,  a n d  t h e re is  a sepa rate s m a l l e r  k n o b  f o r  re p lay  leve l contro l ,  
w h i c h  a l s o  adj u sts t h e  h ea d p h o n e  s i g n a l  leve l  f rom a front J a c k  soc k e t .  S i m i l a r  ' sta n d a r d '  
jacks  a re p resent for  l e f t  a n d  r i g ht m i c s .  Ea c h  m i c  c i r c u i t  i s  e n g a g e d  by i nsert i n g  the J a c k  
p l u g ,  w h i c h  a utomat ica l ly d iscon nects the  correspo n d i n g  l i n e  c i rc u i t .  A m p l i f i e r  i nterfa c i n g  
i s  by rea r ' p h o n o '  sockets ( n o  D I N  socket ) . 

D o l by is b utton-swi tched a n d  the M P X f i l te r i n g  becomes a ct ive i n  the D o l by ' o n '  
pos it i o n .  T a p e  c o u n t i n g  is  by t h e  u s u a l  t h ree-d i g i t  mecha n i c a l  c o u n t e r  b u t  w i thout  a 
m e m o ry rewi n d  b u tto n . T he re a re a lso switches for  t i m e d  record a n d  rep lay sta rts ( re q u i r i n g  
a n  exte r n a l  t i m e r )  a n d  a socket i s  ava i l a b l e  for  p l u g g i n g  i n  a rem ote contro l  u n i t .  

D i m e n s i o n s  a p p rox i mate 435 x 1 1 6 x 280 m m  ( W  x H x D )  a n d  p r ice £230 . 

The verdict 
T h i s deck wo u l d  have received a h i g he r  acc la i m  had the meta l perfo rma nce been better a n d  
t h e  n o i se b a c k g ro u n d  s l i g ht ly  l owe r .  T h e  meter i n g ,  too , c o u l d  d o  w i t h  i m p rove ment  for  
a l thou g h  t h e re a re pea k LEDs they a re not  c ha n ne l  sepa rated . T h e  sa m p l e  a l s o  a p pea red to 
be s l i g ht ly  in  er ror  o n  1 20f.ls rep lay eq . 

H oweve r ,  o n  the w h o l e ,  a n d  ta k i n g  acco u n t  of the good as we l l  as the less good factors,  I 
awa rd it B for  m e r i t  a n d  2 for  va l u e .  
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The findings 
The t ra nsport l og i c  worked OK but the cue  
s i gna l s  were rather  wea k ,  ca l l i n g  for  fa i r l y  h i g h  
a m p l i f i e r  g a i n  t o  hea r t h e m  d ist i nct ly .  The  V U  
meter m ovements were s low-resp o n d i n g ,  
rea d i n g  a b o u t  - 1 2V U  o n  20ms b u rsts , b u t  t h i s  
c r i t i c i sm i s  part ly neutra l ised by the pea k L E D s ,  
w h i c h  were fou n d  usef u l .  The  two movements 
were we l l  ba l anced and DL corresponded to 
+ 3V U .  

I n  abso l u te terms the rep lay  no ise was h i ghe r  
t h a n  exper ienced f rom o the r  decks ,  a n d  refer red 
to DL the  Master 1 1  70,..s ox ide  gave a rat io of 
63 · 8d 8 with  Dolby - a dB o r  so below other 
models .  

A l t hough  meta l tape was reasonab ly  we l l  
hand l ed ,  U DX L I  gave a lower d isto rt ion  a n d  
h i g her  L F  M O L  than  M a x e l l  M X .  D istort ion  i n  t h e  
rep lay e lectron i cs was l ow ,  though  at · +  1 0d 8 .  l t  
was t h o u g h t  t h a t  t h e  1 2�s eq accu racy cou l d  
have been better f o r  t h e  c lass o f  t h e  deck ,  there 
be i ng  a l m ost 2d 8 u n d u la t ions  m id -spectru m .  On  
the  o the r  h a n d ,  the  overa l l  f requency responses 
with  the  test tapes were accepta b l e  without 
Do l  by , bu t  with Do l  by 'on '  there was a d 8 or  so 
l i ft i n  the  presence reg i o n  of both tape c lasses, as 
s h own by the  pen-chart .  Denon DX7 gave an 
acceptab l e  C l ass 1 1  response . 

Deck b ias  de l i ve ry was fa i r l y  c lose to my 10 )  
reference , bu t  the i m p ress ion  was g leaned that  
C lass 1 1  a n d  I V  tapes with  a b ias  dema n d  s l i g ht ly  
pos it ive of my reference wou l d  have i m p roved 
the sma l l - f l ux  u p pe r-f req uency response l for  
meta l TDK MA was bette r ) . Wow a n d  f l u tter was 
l ow but  the tape speed a l most 1 %  fast . The  
squa rewave osc i l l ogram revea ls  the usua l  
sta rt i ng  overs h oot accompan ied  by ' r i ngs'  wh ich  
were s l i g ht ly  agg ravated wi th  D o l by ' o n '  -
l ower trace . 

Headphone de l ivery was more compat i b le  
with  h igh  i mpeda n ce ' p h o nes ,  b u t  you shou ld  be 
a b le to obta i n  e n o u g h  vo l u me f rom med i u m  
i mpedance ones .  I h a d  no  trou b le  with  m i c  

i n te rfac i n g ,  t h e  sens i t iv i ty of  t h e  c i rcu its be i ng 
su i tab l e  for  the test m ics .  C90 rew i n d  took 
a ro u n d  1 1 8 seconds .  

Good overa l l  resu lts were obta i ned w i th  Maxe l l  
U DX L I  a n d  MX ,  but  to ach ieve th i s  more re l i a nce 
h a d  to be p laced o n  the  pea k LEDs rather  than  
the  V U  meters . H igh  q u a l i ty mus ic  resu l ted  i n  the  
OdB L E D  f l as h i n g  f req uent ly  when the meters 
were pea k i n g  a ro u n d  - 7V U .  With ca refu l 
attent ion to the record i n g  leve l ,  thoug h ,  it was 
not a lways easy to say conc l us ive ly whether  one  
was hea r i n g  the sou rce o r  the record i n g ,  but  at 
h i g h  vo lume sett i ng  back g ro u n d  ' h iss'  gave a 
c l u e  that the reprod uct ion  was from tape .  With  
D o l by act ive a l i t t le stereo i mage i nsta b i l i ty was 
detected , as  a lso a l i tt le m id -spect rum 
co lou rat i o n .  
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T h i s  is a n ot h e r  d i rect- l oa d i n g  deck  with  a n  open recess at the f ront  for  c l i pp i n g  i n  the 
cassette - t h e re be i n g  n o  eject key o r  m ovi n g  pa rts . A n ovel  and usef u l  assoc iated 

fea t u re i s  a p l easa n t l y  c u rved t ra nsparent  cover w h i c h  e n c l oses the heads and v u l n e ra b l e  
ta pe t ra ns p o rt c o m p o n e nts when t h e  mac h i ne is  not  i n  use . W h e n  the m a i n s  powe r is  
switched o n  the cove r a u t o m a t ica l l y  p i vots d own i n to t h e  m a c h i n e  o u t  of s ight  so that  a 
cassette c a n  then be loaded . 

T a p e  t ra ns p o rt is contro l led  by l o g i c  a nd soft-t o u c h  b u ttons,  a n d  fo u r  b u ttons a l l ow fo r 
the sim u l ta n e o u s  se lect i o n  of b i a s  a n d  eq for  the fo u r  c l asses of cassette ta pe . Two we l l  
i l l u m i nated m eter m ove ments s h ow t h r o u g h  a w i n d ow a t  t h e  top r i g h t- h a n d  c o r n e r  o f  t he 
fasc ia , to w h i c h  the i nstru ct ions refer as q uas i -pea k .  Each o n e  has two sca l e s ,  a n d  that  
a p p ro p r iate to the tape c lass se lected i s  i n d icated by a l i g h t .  T h e  on ly  a p p a re n t  d i fference 
between t h e  two scales,  a p a rt f rom the fact that  o n e  i s  l a rg e r  than  t he other,  i s  that  the red 
sect i o n  i n d icated a s  a p p ro p riate  to C l a ss I and 1 1  tapes starts at Od B ,  w h i l e  t h e  red secti o n  of 
the other sta rts at + 3d B  for C l ass I l l  a n d  IV ta pes .  T h i s  i m p l i e s  that  you ca n record m o re 
deep ly  w i t h  the latter t h a n  the former  c l a sses ! S ca l i n g is f rom - 20 to + 5d B .  

B u ttons a re a l so used for  switc h i ng D o l  b y  a n d ,  separate l y ,  M P X  f i l ter i ng . T a pe tra nsport 
operat i o n s  a re f a i r l y  convent i o na l ,  i n c l u d i n g  p a u s e ,  a n d  i n d icator  l i g hts a re a ct ivated by 
d e p ress i o n  of t h e  stop , p l a y ,  record , pause ,  D o l  by and M PX b u ttons .  

Record i n g  leve l  i s  a dj u sted by two k n o bs , one each f o r  the left and r i g h t  c h a n n e l s .  T h e re 
a re sta n d a rd j a c k  soc kets fo r left a n d  r i g h t  m i c ro p h o n e s ,  b u t  m i c  m i x i n g  is not  catered for . 
C h a n geover f rom l i ne to m i c  h a p p e n s  w h e n  a m i c  j a c k  p l u g  is i n se rted . T h e re is a lso a 
sta n d a rd j a c k  socket for  hea d p h o n e ,  b u t  no level  contro l  fo r l i n e  or hea d p h o n es .  Ta pe 
c o u n t i n g  is by a t h ree-d i g i t  mecha n i c a l  cou nte r ,  w h i c h  i s  w i t h o u t  m e m o ry rewi n d . 

A m p l i f ie r  i n terfac i n g  is by rea r p h o n o  sockets with  D I N  soc ket opti o n .  T h e  m a c h i ne i s  
n ice ly  f i n ished a n d  q u ite aesthet ic with  i ts brushed a l u m i n i u m  f a s c i a  a n d  ' s i lvered'  meta l  
e n c l o s u r e .  l t  i s  s a i d  to be m a d e  f o r  D u a l  u nd e r  t he i r  spec i f icat ions  i n  J a pa n .  l t  i s  ra ther  
deepe r i n  s ize  t h a n  other  decks ,  ove ra l l  d i m e n s i o n s  a p p rox imat i n g  436 x 1 1 0 x 350 m m  
( W  x H x D ) .  P r ice i s  a ro u n d  £ 1 80 .  

The verdict 
For a two-head d e c k , despite the l o g i c ,  the p r ice m u st ta ke the e d g e  off  the ' va l u e '  a t r i f l e .  
T he deck h a s  some good po i nts a n d  featu res , b u t  is  restr icted s o  f a r  a s  tape usage i �  
concerned ( p ity t h e  d es i g n e rs d i d n ' t  i nc l u d e  a f i n e  b i a s  contro l  t o  cater f o r  a wider  ra nge o f  
C lass  I cassettes ) .  Performa nce was n o t  a s  e n c o u ra g i n g  a s  some o f  t h e  decks o n  meta l ,  
W & F  was o n  t h e  h i g h  s i d e  a n d  the mete r i n g  I t h o u g h t  d i s a p p o i n t i n g . F o r  mer i t  I t h u s  award 
i t  C and f o r  va l ue 3 .  
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30 DUAL 
IC822 I l l I I I 1 1  I l l  

UFO I (low bias version) 12Qus 
20 I I / 

MX 70.us 
10 I I /_ dB I I 0 

10 Hz 100 1k 

The findings 
In C lass I mode b ias de l ivery was s ig n i f icant ly  
below the dema nd of my (Q )  ref .  ta pe . Tapes so 
i n dexed i n  the  cassette rev iews wou l d  thus 
exh ib i t  ser ious ly  r is i ng  u pper t reb le .  Test i ng  a 
wide select ion  of tapes i n  th i s  mode I found  that  
one  of the best  for  the mac h i n e  was Yash ima  
U FO I ( t he  l ow-bias vers i o n )  a n d  th i s  was used  fo r  
for  t he  C l ass  I ta pe tests . C l ass  1 1 ,  I l l  a n d  I V  tapes 
with my !01 bias ref .  worked OK but the 
requ i rement veered s l i g ht ly  towa rds ( - 1 1 . 

The  i n struct io n s  say that the quas i -peak 
meters permit  opt i m u m  tape record i n g s .  
F ra n k ly ,  I can not reconc i le  the t e r m  ' q uas i -pea k '  
s i nce the meters of my  sa mp le  were rea d i n g  
s o m e  1 2d B  l o w  o n  20ms b u rsts ! At D L  t h e  left 
meter rea d + l d B  and the r ight one + 2d B ,  a n d  
the meter response was fou n d  to r ise with  
f requency both i n  record a n d  rep lay mode ( see 
my open i n g  story on meteri n g ) . 

S i g n a l / n oise rat ios were very good , with  
a l m ost the  theoret ica l l y  expected i mprovements 
resu l t i ng  f rom 7�s eq a n d  Do lby .  Overa l l  ra t io 
with Scotch M a ster 1 1  and with Dolby was u p  to 
65d B ,  which is very good . 

D istort ion  was just  below 1 %  with  U FO I a n d  a 
sma l l  shade lower with MX ( meta l ) .  M O Ls were 
+ 3d B  fo r U FO I  a n d  + 5d B  for meta l .  M i d ­
f req uency 1 2�s e q  was very g o o d  w i t h  swi ngs 
o f  on ly  + 0 .2d B over  1 25 to 6 . 3 k H z .  I was 
d isappo i nted with W&F wh ich , o n  average ,  was 
g reater  t h a n  0 · 1 %  D I N .  M e d i u m / h i g h  
i m pedance  ' p h o nes a re favou red  more than  low 
i m pedance o nes ,  and fast spoo l i n g  was good at 
88 seconds for  a C90 . 

The pen chart shows t hat  even U FO I  had a 
s l i ght ly  r is i n g  treb le ,  with  M X  peak i n g  to + 4d B 
at 1 5k H z  ( Do lby off l . D o l by i n teg r i ty ,  however ,  
was fa i r  with  both test tapes, The  squa rewaves 
( upper  with  M PX f i l ter  off) s h ow s ign i f icant  
overshoot and H F ' r i n gs ' . 

U nder  a u d i t ion  some co lourat ion  was hea r d ,  
t he  n e t  resu l t  be i ng  s l i g h t  'boomi ness' . S i b i l a nce 
was a lso detected o n  h i g h  qua l i ty speec h .  

I I 
D I 

I 

� 
D � 

I I 
I 

10k 20k 

Backgro u n d  no ise was commendab ly  l ow a n d ,  
a fter ta k i n g  specia l  attent ion  over record i n g  
leve ls ,  excess ive  com p ress i o n  was n o t  
t ro u blesome .  T a p e  sta b i l i ty w a s  accepta b l e ,  the 
samp le  exh ib i t i ng  q u i te good stereo i magery ,  
depe n d i n g  o n  cassette q ua l i ty .  

The  l og ic worked wit hout  f law, a n d  I was 
pa rti cu la r ly  i mpressed by a p hoto-electr ic system 
wh ich  a utomat ica l l y  p u ts the deck i n to stop 
mode if an attempt is made to extract a cassette 
wh i l e  the tape is  movi n g .  lt was i m poss ib le  to 
foo l  th is .  I fou n d  the sepa rate left and rig h t  
record i n g  level contro ls  less conven ien t  than  a 
s i ng l e ,  f r ict ion-co u p led d u a l  contro l .  Headphone 
output was adequate with the test ' p ho nes 
( So n y  M D R3 1 ,  and I exper ienced no  troub le  with 
mic i n terfac i n g .  
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T he sa m p l e  sent  for  review was eq u i pped with  a ' s i lver' fasc i a . A b l a c k  fascia mode l  i s  
a l s o  m a d e  w i t h  i d e n t i c a l  spec i f i cat i o n .  l t  i s  a s m a rt look i n g  d e c k  u s i ng a d i rect-d rive 

motor a n d  l o g i c  tape tra nsport .  The f u l l -v iew w i n d owed cassette h o l d e r  i s  rea r i l l u m i n a ted 
and the m ovements of the V U  mete r i n g  a re i nc l i ned s l i g ht ly  backwards be h i n d  a w i n d ow ,  
a re b l a c k - b a c ke d  a n d  soft ly i l l u m i nated w i t h  sca l e  col o u r  cha n ge from O V U  ( + 3 V U  meta l )  
u pwa rds . T h e re a re two sca l e s ,  o n e  a p p l ic a b l e  t o  meta l f ro m  - 20 t o  + 8 V U  a n d  t h e  other  
to o x i d es from - 20 to + 5V U .  D o l  by level  i s  located a t  + 3VU o n  both sca l e s .  3VU 
red u c t i o n  i n  mete r i n g  sens i t iv i ty occ u rs automat ica l ly w h e n  switc h i n g  to meta l m o d e .  T h e  
m ove m e n ts a re c o m p l e m e n ted by t h ree pea k - respo n d i n g  L E D s  a t  0 ,  + 3 a n d  + 6 d B .  

T h e  l o g i c  tape contro l  b u ttons req u i re o n l y  a very l i g ht p ressu re t o  operate , there be i n g  
h a r d l y  a n y  move m e n t  o n  t h e  b u ttons themse l ves . R ecord i n g  level  i s  a dj usted by sepa rate 
ca l i b ra t i o n -e n g ra ved contro l  k n obs for  the left a n d  ri g h t  c ha n ne l s ,  but rep l a y  o u t p u t  i s  f ixed 
at  a conve n i e n t  a m p l i f i e r-c o n nect i ng leve l . Change from rea r  l i ne i n p u ts to t h e  f ro n t  m i c  
j a c k  sockets i s  by a p ress-swi tc h .  R e a r  ' p h o n o '  sockets w i t h  D I N  socket o p t i o n  a re used . 
T h e re is a lso a sta n d a rd j a c k  socket for  hea d p h o n e s .  

T h ree p ress-switches c a t e r  for  t a p e  c lasses I ,  1 1  a n d  I V ,  b i a s  a n d  eq be i n g  selected 
toget h e r .  The deck is  we l l  eq u i pped with i n d icator l i g hts ,  these s h owi n g  for  tape c lass 
select i o n ,  p lay,  record , pause and m ute and a lso w h e n  D o l by i s  e n g a ged ( a n other  push­
switc h )  and w h e n  the i n p u t  i s  c h a n ge d  to mic,  which a lso br ings in  the rea r Dl  N socket .  
T h e re is  t h e  u s u a l th ree-d i g i t  mec h a n ica l  tape cou n te r  b u t  n o  m e m o ry rewi n d . l t  i s  a lso  
poss i b l e  to switch  t h e  deck for  t i m e d  record i n g  start  ( u s i n g  an  exte r n a l  t i m e r )  b u t  not  for  
rep l a y .  A rea r socket  g ives a n  i nterface for  a w i red-co n n ected rem ote contro l  u n i t ( opt i o n a l  
extra , M o d e l  R C-80 ) .  

D i m e n s i o n s  a p prox i mate 440 x 1 04 x 280 m m  ( W  x H x D )  w h i l e  the expected se l l i n g  
p ri ce i s  sa i d  to be arou n d  £ 1 39 .  

The verdict 
l t  seemed a p i ty that  the meta l L F  M O L  was o n l y  l ow to modera te a n d  the D L  d i storti o n  
rather h i g h  with T D K  M A .  T h e  V U  move m e n ts t h emse lves we re rather  s low ( t h o u g h n o t  a s  
s low a s  some ) b u t  t o  some exten t  t h i s  is  cou n teracted b y  t h e  pea k L E D s . T a k i n g  a l l  t h i n g s  
i nto accou n t  my award i s  C for  m e r i t  a n d  2 for  va l u e .  A l t h o u g h  not  a to p-f l ier  i t  i s  a fa i r­
perform i n g  deck at a very reasonab le  pr ice eq u i p ped with good l o g i c  a n d  suff ic ient  p l u s  
p o i nts to sat isfy a n u m be r  of  use rs . 
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The findings 
A n ote accompany ing  the review deck stated 
that T D K  A D ,  SA and meta l ( M A )  tapes a re 
recommended to obta i n  opt i m u m  performance .  
Conseq uent ly ,  such  tapes were se lected for  
test i ng  the deck . The  pen-cha rt revea ls  that  f rom 
the  sma l l - f l ux  f requency response aspect ,  at 
least ,  the tapes appear to be reasonab ly  su i ta b l e .  
Best Do lby  i n teg r ity a( - 20d B recorded level 
was ach ieved by SA, the worst i n  this respect 
being M A .  Al l  responses s h ow u p pe r-treble 
c u rta i l ment  with Do lby engaged , u n d o u bted ly  
owi ng  to the  a uto-switc h i n g  of M PX f i l te ri n g .  As  
wou ld be expected , meta l had  the widest 
f req uency response;  but a t  LF there was 
common ro l l -off f rom a bout  50H z  downwa rds . 
Rep lay  eq at 1 20,..s was fa i r  at + OAd B 1 25Hz  
a n d  - 0 · 5d B  6 ·3kHz ,  but  f l uctuat ions at  t he  
la tter  f req uency suggested a l i tt le p rob lem w i th  
ta pe/ head in t imacy .  

L F  per formance was not  pa r t i c u l a r l y  
outsta n d i n g  with e i ther  C lass I o r  C lass I V  tape,  
the  former  cor respond ing  to 0 ·6% d i stort ion and 
4 · 5d B  M O L  and  the la tter to 1 · 3 %  d istort ion  and 
3d B M O L .  D istort i on  o n  the sou rce s igna l  f rom 
the  deck i n  ' mo n itor '  ( record i n g )  mode was 
h ighe r  than  some at + 1 0d B  output .  

O n  the  other  hand ,  s i gna l / n oise rat ios were 
very accepta b le ,  the deck showi ng  4d B 70,..s a n d  
9 · 5d B  Do lby i m p rovements .  W i t h  Scotch M aster 
1 1  the Do lby-on ra t io was 66 · 5d B .  

I was a lso p leased wi th  the  l ow W & F  at 
a ro u n d  0 ·06% average with a mere - 0 · 1 5 %  
speed e r ro r .  M eta l  recorded t o  D I N  level a t  1 k H z  
was erased to we l l  be low no ise f l oo r .  Headphone 
de l ivery was h igh  a n d  su i tab le  for  low as  we l l  as  
med i u m / h i g h  i m pedance ' p h o nes .  The  VU 
movements unde r- read 20ms b u rsts by 1 0d B ,  
b u t  the LEDs  responded fa i r l y  accu rate ly  t o  the 
peaks .  C90 fast-spoo l i n g  t ime was a ro u n d  1 5 1 
seconds ,  wh ich  is p rotracted . The  squa rewaves 
s h ow the usua l  overshoot a n d  ' ri ngs '  with l i t t le  

d i fference between the Do lby off a n d  o n  ( l ower 
trace) modes.  

S l i gh t  mains r ipp le cou ld be detected beh i n d  
the rep lay no ise w h e n  the vo l ume of the a m p l i f ie r  
was set  h i g h ,  bu t  the no ise ( ' h iss' ) proper was 
low.  The test m ics i n te rfaced okay a n d  i t  was 
conven ient  to f i nd  that by p l ugg i ng  a so l i ta ry m i c  
i n to the left channe l  j a c k  socket the s igna l  found  
i ts way  to both  the l e f t  a n d  r ig h t  t ape  t racks ( e g ,  
mono  mode ) .  M ic no ise level w a s  l o w  a n d  q u a l i ty 
good . Head room was about  37d B ,  typ ica l  of t h is 
c lass of deck . 

Except i ng  LF compress ion  us i ng  meta l tape at 
h i g h  record i n g  leve l ,  the reprod uct ion was 
regarded as very accepta b l e .  There was a l i tt le 
u pper-treb le  b r ightness and m i l d  m id-spectrum 
c o l o u rat ion , but  the genera l  music attack  was 
good . A l i tt le stereo image wa nder i ng  was noted 
a n d  the bass was thought  somewhat ' f l u ffy' , but  
bea r i ng  i n  m i nd the pr ice of the deck we d i d n ' t  
h a v e  a l o t  to comp la i n  about  i n  t h e  l i ste n i n g  
roo m .  
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GRUNDIG (f-5100 £197 
T h i s  i s  a D I N - o r i e n t a t e d  d i re c t  f r o n t - l o a d e r  w h i c h  i s  e n g i n e e re d  t o  

a c c o m m odate t h e  cassette between p rotru d i n g  u p per  a n d  l owe r sect i o n s  o n  
the ' b rushed  a l u m i n i u m '  fasc i a  - at  the n g h t - h a n d  s ide  a n d  h e n ce o p pos i te to the  cassette 
loa d i n g  pos i t i o n  o f  most  other decks . The heads  a n d  tape d r i ve c o m p o n e n ts a re t h u s  rea d i l y  
access i b l e  f o r  c l ea n i n g ,  a n d  to red u ce t h e i r vu l ne ra b i l i ty a n d  t h e  i n g ress of  d u st w h e n  the  
deck  i s  not  be i ng u sed a t ra nspa re n t  c l i p-on  cover  i s  s u p p l ied , bu t  s i nce th 1 s  i s  not  actua l l y  
f i xed t o  t h e  m a c h i ne i t  cou l d  ea s i l y  b e  m 1 s l a i d . 

L E D  mete r i n g  com posed of ten dev i ces per  ·c h a n n e l a n d  ca l i b rated f rom - 20 to + 5 d B  I S  
p l easa n t l y  sty l e d  b e n e a t h  a h o r i z o n ta l l y  d 1 sposed o b l o n g  w i n d o w  w h ose bottom edge i s  
' m i r rored ' so that  the  L E D s  ca n be v i ewed l o o k i n g  d o w n  o n  the dec k .  T h e  d i s p l a y  l i es at  t h e  
l e f t  o f  the fasc i a , i s  b l a c k - backed  a n d  we l l  i l l u m i nated , a n d  between the l e f t  a n d  r i g h t  
c h a n n e l  sect 1 o n s  I S  a r e d  record i n g  mode i n d i ca t o r .  R ec o rd i n g  l e v e l  i s  a dj u sted by a l a rge 
d u a l -c o n ce n t n c ,  f r i c t i o n - c o u p l e d  knob be low t h e  mete n ng - the  overa l l  a p pea ra n ce be i n g  
somet h i n g  l i ke a ra d i o  t u n e r  ra the r  tha n a cassette dec k !  

Tape b i a s  a n d  e q  a re s i m u l ta n e o u s l y  se l ected b y  p u s h  sw1 tches ,  t h e re be i ng t h ree for  
tape c l asses I ,  1 1  and I V .  Fo r  C l ass I l l  form u l a t i o n s  t h e  Fe and Cr sw1 tches  need to be 
operated toget h e r .  Tape t ra nsport  contro l  i s  a l so by p u s h -switches but  not  of  the ' m i cro­
swi tc h '  va r i ety , so a fa i r  a m o u n t  of  p ress u re i s  req u i red , espec i a l l y  fo r  the ' p l a y '  swi tch 
w h i c h  a lso l i fts t h e  head  asse m b l y  mech a n i c a l l y  u p  to t h e  tape . l t  i s  poss i b l e ,  h owever ,  to 
a l te r n a te between modes (except record ) w i t h o u t  g o i n g  t h r o u g h  stop . 

I nstea d of D o l by n o i se red uct i o n ,  the  deck  i s  eq u i pped w i th  Te lef u n ke n ' s  H i g h - C o m . T h i s  
i s  operated b y  a p ress-sw i tc h ,  a n d  a n  ad jacent  swi tch l a b e l led N R  E X P  prov i des a deg ree of 
c o m p a t i b i l i ty  when re p l a y i n g  D o l by-e n coded tapes . R e p l a y  level  i s  a dj usta b l e  by a s ma l l  
fasc ia  k n o b ,  a n d  t h e re i s  the u s u a l  th ree-d i g i t  mec h a n 1 c a l  tape cou nter  b u t  n o  m e m o ry 
rew i n d  but to n .  

T h e  deck  h a s  t h e  g reatest i n terfa c i n g  c o m pa t i b i l i t y  w 1 t h  D I N -socketed a m p l i f i e rs - t h e re 
a re no ' ph o n o '  sockets at a l l .  A m p l i f i e r  i n p u t / o u t p u t  c o n n e c t i o n s  a re p rov 1ded by a so l i ta ry 
D I N  p l u g  at the  e n d  of a ca b l e  emerg i n g  f rom t h e  rea r o f  t h e  deck . M i c  con nect 1 o n s  a re a l so 
to a D I N  socket  o n  the fasc i a ,  w h i c h  y i e l d s  a 20V s u p p l y  for a capac i to r  m i c .  E n c l o s u re i s  
meta l of  ' s i l ve r '  matt  f i n i s h . 

D i me n s i o n s  a p p ro x i mate 450 x 1 1 0 x 330 mm ( W  x H x D l  a n d  we i g h t  6kg . P r i ce l i es i n  
t h e  reg i o n  o f  £ 1 97 .  

• 
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The verdict 
R e l a t ive  to the othe r  decks  1 n  t h 1 s  book  the G ru n d i g  was not an easy m a c h i n e  to p l a ce . lt i s  
n o t  a pa rt i c u l a r l y  ' b u d get - p n c e d '  d e c k  b u t  1 t  does boast H i g h - C o m  wh i c h  s o m e  peop l e  
m i g h t  p refer o v e r  D o l by B .  A u d i t i o n i n g  o n  t h e  w h o l e  w a s  e n c o u ra g i n g  b u t  o n e  o r  two 
c u r i o s  were p i c k e d  up in the l a b .  Ta k i n g  a l l  factors  i n to a c c o u n t  my award ( f o r  t h i s  b o o k  
re l a t i ve t o  the other  decks )  i s  C for  mer i t  a n d  3 for  va l u e .  
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The findings 
We h a d  some d i ff i c u l ty in  test i n g  t h i s  deck  in  o u r  
u s u a l  l a b  m a n n e r  owi n g  to t h e  l a c k  o f  sou rce 
m o n i to n n g .  T h e re i s  not even a h e a d p h o n e  
s o c k e t  f rom w h i c h  t h e  s i g n a l  be t n g  reco rded c a n  
be h e a rd I o r  meas u red ) .  A n ywa y ,  by u s i n g  very 
s low sweeps we were a b l e  to obta i n  reaso n a b l y  
a cc u rate f re q u e n c y  p l ots . B e c a u se of t h e  
r e l a t i v e l y  low E u ropean C l ass I b i a s  y i e l d  o f  t h e  
d e c k  t h e  rece n t  h i g h -e n e rg y  ferr ies  g a v e  a 
su bsta n t i a l l y  r i s i n g  u p per-t re b l e  res p o n se F o r  
exa m p l e ,  u s i n g  U D X L I  t h e  l i f t  a t  1 5k H z  was m o r e  
t h a n  5d B .  A f t e r  a n u m b e r  of  t r i a l s  I dec ided o n  
t h e  D e n o n  DX3 I w h i c h  you wi l l  s e e  h a s  a 1 - 1 )  
b i a s  ref . i n  t h e  t a p e  review ) ,  1 h e  p e n -c h a rt 
s h owi n g  t h a t  t h e  t reb le  l i f t w i t h  t h 1 s  was 
t o l e ra b l e .  U D X L I I p e n n e d  a very f lat response 
a n d  Maxe l l  M X  ! meta l )  wa s not  ba d ,  e i t h e r .  

Y o u  wi l l  s e e  t h a t  t h e re w e r e  s o m e  level  
d i f ferences when H 1 g h - C o m  was e n g a g e d , b u t  
u n l i k e  D o l b y  a n y  l evel  d i f fere n ce h o l d s  
reaso n a b l y  c o n sta nt  a t  a l l  fre q u e n c i es - except , 
p e r h a p s ,  at very low a n d  h i g h  freq u e n c i e s .  

L F  perfo r m a n c e  w a s  better  w i t h  H i g h - C o m  o n  
t h a n  off  - t h e  d i st o r t i o n  b e i n g  b e l o w  1 %  w i t h  
both  C l ass I a n d  I V  ta pes a n d  t h e  M O Ls very 
accepta b l e  t h o u g h ,  c u r i o u s l y ,  l ower with H i g h ­
C a m  o f f  d e s p i te resett i n g  t h e  level  d a tu m .  
D i s t o r t i o n  i n  t h e  rep lay  c h a n n e l  was vee r i n g  
towa rds 1 %  at  + 1 O d B  o u t p u t ,  b u t  a n a l y s i s  
p roved t h i s  to be esse n t i a l l y  eve n - h a rmo n 1 c  w i t h  
a des i ra b l e  spectra l d 1 s t n b u t 1 o n .  

R e p l a y  s i g n a l / n o i se ra t i o  was fa i r l y  ' avera g e '  
w i t h  t h e  expected 70flS i m p rove m e n t  T h e  N R  
E X P  i m prove m e n t  was 9 . 5d B  a n d  H i g h - C o m  
m o re t h a n  20d B .  Overa l l  ra t i o  w i t h  M a ster  1 1  
1 70f.1 S )  wa s 65d B w i t h  N R  E X P a n d  s i g n i f i ca n t l y  
better  t h a n  70d B w i t h  H i g h - Ca m ,  d e p e n d i n g  o n  
t h e  sett t n g  of  t h e  reco rd i n g  l e v e l  c o n t r o l . 
Because of t h e  low n o i se o u t p u t  of t h e  rep lay  
c h a n n e l  w i t h  H 1 g h - Co m , any  reco r d t n g  a m p l i f i e r  
n o 1 se w h 1 c h  f i n d s  i ts way o n  to  t h e  t a p e  i s  
v i rt u a l l y  u n m a s k ed a n d  t h u s  rea d 1 l y  detected b y  
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i ns t r u m e n t s  d u r i n g  re p l a y .  S a d l y ,  t h e  D I N  
i n terfac i n g  does n o t  p a rt ic u l a r l y  l e n d  i t se l f  t o  t h e  
l owest n o i se a n d  h u m  f r e e  record i n g s .  A n ywa y ,  
t h e  overa l l  n o i se f l o o r  w 1 t h  H 1 g h - Co m  was 
certa i n ly l ower than I have measured w i t h  D o l b y  
B .  

R ep l a y  e q  was s a t i sfactory a n d  W & F  was no  
m o re than  0 · 07 % I rep lay  o n l y ) , w i t h  t h e  tape  
r u n n i n g  less than  1 %  s l o w .  l t  took 94 seco n d s  to 
rewi n d  a C90.  M et a l  tape erased to be low n o i se 
f l o o r ,  b u t  I was d i s a p p o i nted to f i n d  t h a t  t h e  
meters were u n d e r- rea d i n g  20m s  b u rsts by a b o u t  
6d B .  M e t e r  i n d i c a t i o n  r ises w i t h  freq u e n c y ,  a n d  
a t  D L  t h e  i n d i c a t i o n  w a s  + 1 d B  Wi t h o u t  H i g h ­
C a m ,  r i s i n g  to + 3 w i t h . T h e  osc i l l o g r a m  sh ows a 
r u n  of ' r i n gs '  over t h e  s q u a rewaves - l ower 
t race with H i g h - Co m .  

U n d e r  a u d i t i o n  w e  were a l l  i m p ressed b y  t h e  
low b a c k g ro u n d  ' h iss ' , e v e n  a t  h i g h  vo l u m e ,  w i t h  
H i g h - C o m  e n g a g e d , b u t  a l i t t l e  t ro u b l e  w a s  
e x p e r i e n ced i n i t i a l l y  i n  a t ta i n t n g  a low n o i se 
a m p l i f i e r  o u t p u t  i n terface to t h e  D I N  p l u g . lt was 
felt a g reat  p i ty t h a t  the deck wa s w i t h o u t  
' p h o n o '  sockets  a n d  sou rce m o n i to r i n g .  C r i t i ca l  
l i s teners  c o m m e n ted o n  a· vag u e  ' b rea t h i n g '  
effect re l a ted to h i g h - leve l  t r a n s 1 e n t s  w h e n  H i g h ­
C a m  was swi tched o n .  T h e  N R  E X P  pos i t i o n  was 
fou n d  to p rov ide  some c o m p a t i b i l i ty to  D o l b y  
rep l a y ,  b u t  p resence reg i o n  e rcors w e r e  hea rd . 
Low- leve l  a m b ie n c e  wa s reaso n a b l y  p o r t rayed 
but  t h e  low bass was a t r i f le  va r i a b l e  wi th  H i ­
C o m  e n g a g e d . 
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T h i s  is o n e  of H 1 ta c h 1 ' s  l a test decks  wh i c h  fa l l s  at the  ' b u dget '  e n d  of t h e  p n ce sca l e .  l t i s  

a two-head  f r o n t - l o a d e r  w i t h  meta l s w i t c h  pos i t i o n  a n d  pea k - respo n d i n g  mete r i ng .  
Featu res offe red a re re l a t i ve ly  bas ic  b u t  tape tra n s p o rt c o n t r o l  i s  by l ow- p ressu re but tons  
wh ich  g ive d i rect  change  of  m o d e .  D r i ve motor  t o rq u e  i s  l i nked  to b u tton  opera t i o n  a n d  
w i t h  t h e  deck  swi tched off i t  i s  poss i b l e  t o  l a tch  down t h e  p l a y  a n d  record but tons  s o  that  
w h e n  power  i s  a p p l i e d ,  by a n  exte r n a l  t 1mer  f o r  exa m p l e ,  the  deck  g oes i m med i a te ly  i n to 
p l a y  or record m o d e ,  t h e  but tons  t h e n  re leas i n g .  

Meter i n g  uses o n l y  S I X  L E D  e l e m e n ts p e r  c h a n ne l  w h i c h  l i m i ts t h e  rea d o u t  def i n i t i o n . T h e  
f i rs t  e l e m e n t  of ea c h  c ha n ne l  i s  a lways g l ow i n g  a n d  l a b e l l e d  ' i n f i n i ty '  T h e  f i rst  act ive one  i s  
a t  - 1 0d B  a n d  t h e  l a s t  a c t i v e  o n e  a t  + 7d B .  C o l o u r  c h a nges  f rom g reen  to re d a ft e r  Od B 
w h i c h  is D o l b y  leve l .  Two switches a re used for  ta pe se lect i o n ,  o n e  of the  two o r  both  
hav ing  to be d e p ressed to se l ect tape C l ass I ,  1 1  o r  I V .  D o l by n o i se red u c t i o n  and record 
m u te a re act ivated by matc h i n g  p ress-sw i t c h e s .  L 1 g h t  i n d i ca t o rs s h ow when the  p l a y  
b u tton  i s  d e p ressed a n d  when  the deck  i s  set fo r  rec o rd i n g . T he m a i n s  o n / off swi tc h a l so 
g l ows when swi tched o n .  

R e c o rd i n g  leve l  i s  a dj u sted b y  two cont ro l  k n obs  f o r  t h e  left  a n d  r i g h t  c h a n n e l s  a n d  
c h a n g e  f rom ' p h o n o '  l m e  i n p u t  t o  m i c  h a p p e n s  w h e n  a m i c  J a c k  p l u g  i s  i nserted i n to a f r o n t  
socket . T h e re i s  a l so a rea r D I N  socket ,  t h e  c h a n geover  f rom ' p h o n o '  to D I N  be i n g  by a rea r 
p ress-swi tc h .  R e p l a y  leve l  is n ot a dj u sta b l e ,  wh i c h  a l so a p p l ies  to the  h ea d p h o n e  s i g n a l  
de l i vered b y  a n ot h e r  f r o n t  J a c k  socket .  T h e re i s  t h e  u s u a l  th ree-d i g i t  mec h a n i ca l  tape 
c o u n te r  b u t  n o  m e m o ry rewi n d  butto n .  

T h e  deck  i s  s m a rt l y  p rese nted w i th  a ' s i lver '  fasc ia  a n d  ' g rey '  - f i n i shed  meta l e n c l os u r e .  
T h e  rea r i s  of a p l ast ics  mate r i a l . D i m e n s i o n s  a p p rox i m a te 435 x 1 1 0 x 2 1 0  m m  ( W  x H x D l  
a n d  we i g h t  a m e re 2 · 8k g . P r i ce i s  sa i d  to fa l l  a r o u n d  £89 . 

The verdict 
T h i s ,  t he n ,  is a n o t h e r  deck  wh ose re p l a y  c h a n ne l  headroom c o u l d  be w idened  to tec h n i c a l  
adva ntage . I wo u l d  a l so h a v e  l i ked mete r i n g  t h e  g reater  def i n i t i o n  a n d  a g reater  M O L  f r o m  
a l l  ta pes . At t h e  b a s s  e n d  t h e re was not h i n g  to  c h oose betwee n g o o d  C lass  I a n d  C lass  I V  
meta l ,  t h o u g h  t h e  la t ter  wo u l d  be s u pe r i o r  w h e n  t h e  m u s i c  c o n ta i ns h i g h  u p per-t re b l e  
e n e rgy  - u n l i ke l y  f rom most o rd i n a ry record i n g  sou rces . T a k i n g  a l l  t h i n g s  i n to  acco u n t ,  
t h e refo re , my awa rd i s  D f o r  mer i t  a n d  2 f o r  va l u e .  
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A l t h ou g h  L F  d i st o rt i o n  w i t h  both  C l ass I a n d  I V  
tapes was c o m m e n d a b l y  l ow f o r  a ' b u dget '  deck  
- 0 · 5 %  U D X L I  a n d  0 9 %  MX - t h e  LF  M O Ls 
were l 1 m i ted to l i t t le  m o re t h a n  3 5d B .  To s o m e  
exte nt  t h i s  was t h o u g h t  to be c a u sed by t h e  
l i m i ted h e a d r o o m  of t h e  rep l a y  c h a n n e l , tests 
i n d i ca t i n g  that the o u t p u t  y i e l d  to 1 %  d istort i o n  
was n o t  m u c h  m o re t h a n  3 · 5 d B  v i a  a h e a d  f l u x  
c o u p l e r .  

T h e  pen-c h a rt sh ows fa i r  ' b u d get '  t y p e  s m a l l ­
f l u x  res po nses w i t h  va ry i n g  deg rees of D o l by 
leve l  e r r o r  w i t h  t h e  M a x e l l  tapes se lected f o r  
tests . Y o u  w i l l  s e e  a m i l d  p resence reg i o n  
d e p ress i o n  on a l l  of t h e m .  

S i g n a l / n o i se ra t i o s ,  o n  t h e  o t h e r  h a n d ,  were 
very accepta b l e  f o r  a deck i n  th is p r i ce ra n g e ,  
t h o u g h  t h e  m a i n s  r i p p l e  c o n t e n t  w a s  h i g h e r  t h a n  
f r o m  some . W i t h  m a s t e r  1 1  ( 70f.1S )  a n d  D o l by t h e  
overa l l  rat io  was u p  to 66 . 5d B ,  w h i c h  i s  good . 
N e i t h e r  D o l b y  n o r  70flS  eq q u i te made the 
t h e o ret ica l l y  expected i m p rovements ,  h oweve r .  
R e p l a y  eq seemed t o  be  accepta b l y  a dJ u sted a n d  
W & F  was n o t  a p r o b le m .  T h e  tape was ru n n i n g  
a bo u t  0 . 6 %  fast a n d  i t  took 1 36 seco n d s  to fast 
spool  a C90 . 

M e te r i n g  sh owed no u n d e r- rea d i n g  at a l l  o n  
2 0 m s  b u rst a n d  a D o l b y  l e v e l  test tape g a v e  a n  
i n d i ca t i o n  of Od B .  S a d l y ,  t h e re a re i ns u f f i c i e n t  
e l e m e n ts for  c l ose adj u s t m e n ts of rec o rd i n g  
leve l . 

H e a d p h o n e  y i e l d  was r e l a t i v e l y  h i g h ,  my 
measu rem e n ts s h owi n g  a ro u n d  1 00mV a c ross 8 
o h m s  at D o l by leve l .  T h e  s q u a rewaves s h ow a 
s u b sta n t i a l  sta rt i ng  overs h o o t  a n d  d a m ped 
osc i l l a t i o n  ( the  lower t race w i t h  D o l  b y ) . 

N o  p r o b l e m s  were e x p e r i e n ced in a m p l i f i e r  o r  
m i c  i n te rfa c i n g  a n d  h ea d p h o n es gave a u sefu l 
vo l u m e .  M i c  c h a n n e l  h e a d r o o m  was t y p i ca l l y 
4 1 d B  a n d  no ise  not  o b t r u s i ve at n o r m a l  leve l  
sett i n g .  T ra n s p o rt contro l  worked we l l  and the 
cassette h o l d e r  s n a p ped o p e n  q u i c k l y  but s i l e n t l y  
at  t h e  p ress of t h e  eject b u tto n .  A u d i t i o n i n g  for  
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nth-deg ree a ssess m e n t  revea l e d  t h a t  t h e  q u a l i ty 
was b e l ow t h a t  w h i c h  c a n  be ex pected f r o m  
s o m e  of t h e  m o re e x p e n s i ve d e c k s ,  b u t  d e s p i te 
t h e  l i m i ted rep lay  c h a n ne l  h e a d r o o m  it was fe l t  
t h a t  q u i te a few norma l  u se r s  wo u l d  be sst is f ied  
w i t h  the  resu l t s .  As I have m e n t i o n e d  befo re ,  
e l ec t ro n i c  n o n - l i nea r i ty e n c o u rages even­
h a r m o n i c  d i st o r t i o n  w h i l e  tape  d i stor t ion  i s  
esse n t i a ll y  t h i rd - h a r m o n i c ,  so i t  i s  poss i b l e  t h a t  a 
dose of t h e  f o r m e r  c o u l d  d i s g u ise a n d  m a k e  
m o re pa l a t a b l e  t h e  latte r !  
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L i ke the l ess expens ive D - E25 t h i s  test sa m p l e  was a very rece n t  H i ta c h i  mode l , o n e  of t h e  

f i rst i n  t h e  c o u n t ry a n d a rr ived for  eva l u a t i o n  w i t h o u t  a n  operat i n g  m a n u a l .  l t  possesses 
some of  the l o o k s  of the b u d get-p r i ced mode l  but boasts m o re fea t u res a n d  has a s u p e r i o r  
perfo r m a n ce . Tape t ransport c o n t ro l  i s  by soft-to u c h  ' l og i c '  b u tto n s ,  l a b e l led o n  the fascia 
as ' c o m p uter  mec h a n i sm ' ,  and t h e  mete r i n g  has  a g reater def i n i t i o n  than t h a t  of the  D - E25 .  
Ea c h  channe l  c o m p r i ses twe l ve L E D-type e l e m e n ts ca l i b rated from - 20 to + 8d B w i t h  
th ose a bove Od B ,  wh i c h  corres p o n d s  to D L ,  be i n g  red - g l owi n g .  

Tape t ra n s p o rt contro l  buttons  a re neat ly  g r o u ped i n  a sq u a re a t  t h e  centre o f  t h e  fasc i a ,  
a n d  a t h ree-pos i t i o n  s l i d e r  switch ( c e n t re pos i t i o n  o f f )  s e l ects t h e  so-ca l l ed ' a u t o / m e m o ry 
rewi n d '  f u nct ions  for  's top '  a n d  ' p l a y ' . I n  ' p l a y '  mode t h e  cassette a u to m a t i ca l l y  rewi nds  
a fter  i t  e n d s  a n d  t h e n  c o m m e n ces to p l a y  a l l  over  ag a i n  - t h e  cyc l e  repeat i n g . I n  ' stop '  
m o d e  t h e re i s  a u to-rewi nd b u t  no a uto-re p l a y . 

I n d i cator  l i g h ts on the butto n s  show w h e n  p l a y ,  reco rd a n d  p a u se modes a re sel ecte d ,  
a n d  w h e n  t h e  t a p e  i s  movi n g  t h e  l i g h t  o n  t h e  p l a y  b u tt o n  f lashes o n  a n d  o f f  s l owl y .  T h e re 
a re a l so l i g h ts on the mete r i n g  sca l e  w h i c h  i n d i cate t h e  select i o n  of meta l ta pe a n d  D o l by 
n o i se red u ct i o n . M eter i n g  sca l e  is not  i l l u m i nated , n o r  is t h e  back of t h e  ca ssette h o l d e r .  

T h e  cassette h o l d e r  i s  a ' fu l l -v i ew'  see-t h r o u g h  t y p e  w h i c h  opens smooth l y  a n d  swi f t ly ,  
and i t  i s  a n  easy matter  to s l i p  off t h e  w i n d owed front  for  h e a d  c l ea n i n g . T h e  deck is  two­
hea d .  

Record i n g  l eve l  i s  set b y  a s i ng l e  l a rge k n o b ,  c h a n ne l  ba l a n ce for reco rd i n g  bei n g  sec u red 
by a sma l l e r  k n o b .  R e p l a y  l eve l  i s  a dj usta b l e  by a rea r sc rewd r iver-type contro l ,  b u t  t h i s  
d o e s  n ot c o n t r o l  h e a d  p h o n e  vo l u m e .  Sta n d a rd Y. i n  j a c k  sockets a re p resent a t  t h e  f ront  
for  left  and r i g h t  m i cs and hea d p h o n e s ,  t h e  c h a n geover from ' p h o n o '  l i n e to  mic  i s  by a 
p ress-swi tc h .  D I N  i n te rface o p t i o n  is a l so b ro u g h t  i nto opera t i o n  by t h i s  p ress-swi tch . 
A n o t h e r  socket at t h e  rea r cate rs for  o p t i o n a l  wi re-co n nected re m ote contro l . 

A fo u r-pos i t i o n  lever switch sets t h e  b ias  a n d  eq s i m u l ta n eo u s l y  fo r  the fo u r  ta pe c l asses , 
wh i l e  a match i n g  t h ree-pos i t i o n  switch act ivates D o l  by wi t h  or w i t h o u t  M P X  f i l ter i n g . To 
get  the deck g o i n g  for  record o r  re p l a y  by a n  exte r n a l  t i m e r  t h e re i s  a sm a l l e r  th ree-pos i t i o n  
s l i d e r  swi tc h . The u s u a l  th ree-d i g i t  mecha n i ca l  t y p e  of ta pe c o u n t e r  i s  f i tted a n d  the powe r 
p ress-switch l i g hts when opera ted . 

D i m e n s i o n s  a p p rox i mate 435 x 1 09 x 290 m m  ( W  x H x D )  a n d  the sel l i n g p r i ce £ 1 29 .  

7 4  



TAPE CLASS 

EEB1 2 4 D(!)D! z 
..J a: 

� �� � . iii :::;:� :::;: 

The verdict 
T h i s  wa s a n o t h e r  fav o u red dec k .  I have c r i t i c i sed rep l ay c h a n n e l  h e a d ro o m  b u t  t h i s  m u st be 
v i ewed in proper  pe rspect i v e .  l t is attract ive l o o k i n g  with  we l l  set o u t  c o n t ro l s  on a ' b rushed 
a l u m i n i u m '  fasc i a . E n c l o s u re i s  ' g rey'-f i n i sh e d  meta l .  T a k i n g  a l l  t h i n g s  i nto a cco u n t , 
i n c l u d i n g  a u d i t i o n i n g , my award is A f o r  mer i t  a n d  1 for  va l u e .  
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The findings 
Enco u rag i n g  lab res u l ts were obta i ned from th i s  
model , a n d  the  b ias i ng for  a l l  t ape  c lasses 
a ppeared to be set c lose to my (0) refe rence .  The 
pen-cha rt revea ls  some remarkab ly  ' f l a t '  overa l l  
sma l l - f l ux  responses with excel lent  Do lby 
i n tegr i ty f rom the tapes used but  with var iat i ons  
at  extreme H F .  1 2�s rep lay eq was p retty we l l  
spot-o n us ing  a H i tac h i  test ta pe .  

L F  perfo rmance was v i rt ua l l y  equa l  with both 
U D X L I  and M X ,  with  a d i stort ion of  0 · 5 %  a n d  
M O L  of + 6 · 5d B .  A s  I ment ioned at the  start o f  
th i s  b o o k ,  the H F  performa nce of  a l most a n y  
d e c k  is  essent ia l l y  a fu nct ion o n  the tape , with 
Class 1 1  and  I V  b rews scor ing  i n  th is respect . 

I was p leased to f i n d  that H i tach i  have 
widened the replay hea d room on th i s  model  
compa red with the cheaper D-E25,  but  even so I 
feel that  there is sti l l  room for  f u rther  
i m p rovement !  Rep lay channel  d isto rt ion  was 
around 1 %  at  + 9 · 5d B  output with the input to 
the head via my f l ux-coup le r ,  r is i ng  rap i d l y  with 
i nc reasi ng output  b u t  bei ng essent ia l l y  non­
obtrus ive even-harmon ic  and  thus  not  add ing  
m u c h  to the a l ready h i g h  t h i rd -ha rmon ic  tape 
d i stort io n  at these sort of leve l s !  I don't  t h i n k  the 
M O Ls were l i m ited by rep lay chan ne l  d i stort i on . 

S i g n a l / no ise rat ios came out  q u i te wel l ,  the 
rat io with Master 1 1  ( 7� s )  and D o l by be i n g  u p  at  
66d B ,  but  r ipp le  content  seemed to be h i ghe r  
than  f rom some mode l s  a l t hough  not 
su bjectively apparent  at  normal reproduc ing  
leve l s .  However ,  h i g h -pass f i l te r ing  i n  the test 
c i rcu i t  gave a g reater Dol by i m p rovement .  

M i c  sens i t ivity was O K  for  most ' domest ic  

type '  m i cs but  the head room bare ly  made 40d B .  
There was n o  t ro u b l e  with amp l i f ier  i nterfac ing  
but  headphone vol ume was s l i g ht ly  low .  Across 
8 ohms I raised j ust over 70mV at D L .  

W & F  ( rep lay o n l y )  was commendab le  and  the 
tape was ru n n i ng on ly  0 ·3% s low .  A C90 fast­
spooled in j ust over 1 00 seconds .  M eter ing was 
excel lent with no u nder-read i ng  on  20ms b u rsts . 
The osc i l l og ra m  shows the usua l  type of 
squa rewaves ( l ower trace Do l  by on ) .  

Some f ine  reco rd i ngs were made o n  th i s  deck , 
especia l l y  with good metal  b rews ; but  u n less you 
can j ust ify by the natu re of the p rogramme 
mater ia l  the better HF  satu rat ion  of  th is  more 
expensive tape,  you w i l l  probab ly  f i nd  good 
Class I ox ide adequate .  We made some 
i m p ressive organ reco rd i ngs  with U D X L I . C lass 1 1  
tape can g ive more H F  head room than  C lass I 
bu t  usua l l y  at the expense of L F  headroo m ,  
depend i n g  on  no ise f loor .  

We had  n o  t roub le  with the deck 's  log ic  and  
the ' au to '  operat ions  worked OK ,  t hough  I was 
work i ng  without  an  Operat i ng  M a n ua l !  
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T h i s  i s  o n e  o f  J V C ' s  latest c rea t i o n s  w h i c h  i s  l o n g i s h , s l e e k  a n d  not very h i g h  - ' s l i m ­

l i n e ' . l t  i s  a g o o d  l oo k i n g  d e c k  a n d  d i ffers f r o m  most o t h e rs i n  t h a t  the  see-t h ro u g h  
cassette h o l d e r  ( w i t h  rea r i l l u m i n a t i o n )  i s  l ocated at t h e  r i g h t - h a n d  s i d e  of the  fasc ia  i n stea d ,  
as  i s  m o re u s u a l ,  at t h e  left . T h e  left- h a n d  u p p e r  q u a d ra n t  spo rts a b l a c k - backed ' f l u o res­
cent'  type leve l - i n d i ca t i n g  d i sp l a y  whose ca l i b rat ions  from - 20 to + 9 dB a re soft l y  i l ­
l u m i n ated , b e i n g  i n  r e d  after  Od B .  Ea c h  e l e m e n t  i s  com posed of a m u l t i p l i c i ty of s m a l l  dots 
which g l ow b r i g h t l y  and cont rast we l l  a g a i nst the  b lack ba c k i n g .  T h ose correspo n d i n g  to 
the h i g h e r  levels h o l d  for  a s h o rt per iod  before ext i n g u i s h i n g , t h u s  b e i n g  c o n t i n u o u s l y  u p­
dated by t h e  pea k s  of the  s i g n a l ,  w h i c h  is an a i d  towa rds accu rate leve l  sett m g . Readout  
def i n i t i o n  in  t h e  u p per  reac hes i s  a l so h igh  ( 1 d B i n terva l s ) , a n d  ca l i b ra t i o n  was found to be 
accu rate , the  mete r i n g  response be i n g  t r u e  pea k .  

L i k e  the  m i n i  D E-5 ,  the  deck i s  eq u i pped with  A N R S  i n stead o f  D o l by for  n o i se red uct i o n ;  
a l so l i ke t h e  D E-5 t h i s  c a n  b e  swi tched t o  bas ic  A N R S  o r  ' s u pe r '  A N R S .  T h e  fo r m e r  se lec­
t ion i s  a l so i n d icated ' D o l  by B ' ,  t h e  i m p l icat ion  b e i n g  t h a t  bas ic  A N  RS s h o u l d  be used when 
re p l a y i n g  ta pes which have been reco rded with  D o l  b y ,  to sec u re t h e  best  res ponse i nteg r i ­
t y .  J V C ' s  l i te ra t u re states ' s i n ce A N R S  i s  f u l l y  compat i b l e  wi th  the  D o l by B syste m ,  t h e  
t a p e s  recorded t h r o u g h  the  A N  R S c i rc u i t c a n  be p l ayed back  w i t h  favo u ra b l e  res u lts on  
tape decks  eq u i pped with  D o l  by no ise red u c t i o n  syste m ,  a n d  the  D o l by ised m u s i c  cassettes 
can be p layed back with f u l l  benef i ts t h ro u g h  the  AN R S c i rc u i t ' . I wo u l d  ag ree that t h e re i s  
a usef u l  deg ree of  ' c o m pat i b i l i ty '  b u t  not  pe rfect accu racy ! 

I n d i cators l i g h t  to reve a l  the  se lect i o n  of A N R S  ( ' D o l by ' ) ,  S u pe r  A N R S ,  meta l mode 
reco rd , p lay ,  p a u se a n d  m u t e .  

T a p e  tra n s po rt i s  l o g i c-co n t ro l l ed a n d  o p e rated by l ow-pressu re butto n s ,  t h e re be i n g  t h e  
i n c l u s i o n  of p a u s e  a n d  record m u t e .  T h e re i s  the  u s u a l  th ree-d i g i t  mecha n i c a l  t a p e  co u n ter  
( n o ' zero '  m e m o ry )  a n d  a swi tch w h i c h  prov ides e i t h e r  a u to- rew i n d  after  the tape f i n i shed 
o r  a u to - rew i n d  fo l l owed by re p l a y .  A n o t h e r  switch p rov ides exte r n a l  t imer  ' sta nd by'  f o r  
record o r  re p l a y .  

T h ree p ress-switches se lect toget h e r  b i a s  a n d  eq for  t a p e  C l a sses I ,  1 1  a n d  I V  ( m eta l ) . 
U s e r  f i n e  b i a s  is not  ava i l a b l e .  A m p l i f i e r  i n te rfaces a re ' p h o n o '  a n d  D I N  sockets , the  c h a n g e  
to D I N  a n d  the  f ront  m i c  jacks  be i n g  by a f ront  switc h .  Record i n g  l e v e l  i s  s e t  by a f r ic t ion­
c o u p l e d  d u a l -c o n c e n t r i c  knob ,  wh i l e  a s l i der  cont ro l  a dj u sts re p l a y  leve l  a n d  headphone 
vo l u m e .  

T h e  deck  i s  nece ly  f i n i shed i n  ' s i lver '  a n d  i s  e n c l osed tota l l y i n  meta l .  D i m e n s i o n s  a p p rox­
i mate 420 x 1 1 0 x 280 mm (W x H x D) and p r ice i s  ex pected to fa l l  somewhere a r o u n d  
£ 1 98 .  
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T h i s  was a n o t h e r  of o u r  favo u r i te  dec k s .  O n e  o r  two s h o rt fa l l s  were detected i n  t h e  l a b ,  it i s  
t r u e ,  b u t  I s h o u l d  m e n t i o n  t h a t  t h e  sa m p l e  sent  fo r  t h e  rev iew w a s  o n e  o f  t h e  f i rst i n  t h e  
c o u n t r y ,  a h ead o f  t h e  se l l i n g  m o d e l s .  T h e  s l i g h t  t i l t  i n  overa l l  - 20d B f req uency  respo n ses 
c o u l d  be i m p roved , but a pa rt f rom t h i s  ( w h i c h  i s  m o d i f i ed , a n ywa y ,  by d i f fe re n t  tape types )  
I h a d  l i t t l e  to c r i t i c ise . As i t  sta n d s ,  t h e refore ,  m y  award i s  B fo r  mer i t  and 2 fo r  va l u e .  

30 JVC DD-
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The findings 
I found t h e  deck  easy to  use and I r a t h e r  l i ked the 
meter i n g . T h e  sa m p l e  a r r ived w i t h o u t  o p e ra t i n g  
i n st r u c t i o n s  a n d  t a p e  d a t a  b u t  s i nce  t h e  o t h e r  
J V C  m o d e l s  i n d icated t h a t  U D ,  S A  a n d  M etaf i n e  
were t h e  sett i n g - u p  t a p e s  t h ese were a g a i n  used 
f o r  t h e  freq u e n cy resp o n se tests , a t  least . T h e  
p e n - c h a r t  revea l s  q u i t e  fa i r  A N R S  i n te g r i t y  a t  t h e  
- 20d B recorded l e v e l  b u t  w i t h  a dec l i n i n g 
response ( b ass-to-t re b l e )  w i t h  each  tape  shown 
SA a n d  U D X L I I  gave s i m i l a r  res u l t s  but  w i t h  a 
h i g h e r  u p per-t re b l e  t h a n  U D ,  of co u rse . 

Meter i n g  i n d icated + 3d B at D L  a n d  t h e re was 
n o  u n d e r-rea d i n g  o n  20ms b u rs t s .  S c a l e  ac­
c u racy was exce l l e n t . R e p l a y  s i g n a l / n o i se ra t i o s  
w e r e  a l s o  v e r y  g o o d ,  a s  a l s o  w i t h  M a ster  1 1  1 70f.< S )  
w i t h  A N R S ,  i n d i c a t i n g  l o w  b i a s  n o ise a n d  h e n ce 
g o o d  waveform p u r i t y . L F  p e r f o r m a n c e  wa s u p  
w i t h  s o m e  o f  t h e  best m o d e l s  ret u r n i n g  0 " 4 %  
d i sto rt i o n  a n d  7 5d B M O L  w i t h  U D X L I  a n d  0 · 6 %  
d i sto rt i o n  a n d  6 · 5d B  M O L  w i t h  M et a f i n e .  S o u rce 
d i s t o r t i o n  a t  m o n i to r  was re l a t i v e l y  low at  
+ 1 0d B  o u t p u t  and n o t  l i m i t i n g  M O Ls .  Rep lay eq 
a t  1 201-'s m i d -spect r u m  was accepta b l e  and W & F  
w a s  very l ow a t  0 · 0 6 %  ( re p l a y  o n l y )  w i t h  a m e re 
+ 0 ·- 1 % speed er ro r .  M et a l  erase rat i o  was b e l ow 
s u bject ive  n o i s e .  

H e a d p h o n e  y i e l d  wa s h i g h  a n d  s u i t a b l e  f o r  l o w  
i m ped a n c e  ' p h o nes a t  reaso n a b l e  v o l u m e .  C90 
fast rewi n d  t o o k  1 06 seco n d s .  T h e  A u d i o  
Tec h n i ca f i xed-c h a rge  c o n d e n s e r  m i c s  u s e d  f o r  
t h e  tests i n terfaced we l l  w i t h  p l e n ty of  reserve 
g a i n  and low b a c k g ro u n d  n o 1 se .  

T h e  sq u a rewaves s h ow a ra t h e r  h i g h  i n i t i a l  
over-s h o o t '  b u t  we l l -d a mped ' r i n g s '  ! l ower t race 

A N R S  o n )  w h i c h  d i d  n o t  a f fect a u d i t i o n i n g  
m u c h . I n  fact , a p a rt f r o m  a l i t t l e  u p per-t re b l e  
' b r i g h tness ' , t h e  l i ste n i n g  res u l ts  w e r e  e n c o u ra g ­
i n g .  M a i n s  r i p p l e  c o n t e n t  was low a n d  i t  needed 
a h i g h  a m p l i f i e r  vo l u me to h e a r  t h i s ,  wh ich was 
masked b y  l ow- leve l  n o i s e .  S t e reo 1 magery  was 
t h o u g h t  to be f a i r l y  sta b l e ,  but beca use o f  DL be­
i n g  a t  + 3d B on a pea k - respo n d i n g  meter t h e  
record i n g  l e v e l  w i t h  top- f l i g h t  ox ides  a n d  m e t a l  
c o u l d  be p e a k e d  a t  + 7 w i t h o u t  d i re c o m p res­
s i o n . 

A N R S  i n  both  modes worked as per  t h e o r y ,  
b u t  c r i t i c a l  l i s ten i n g  reve a l e d  s l i g h t  respo n se e r ­
r o rs w h e n  re p l a y i n g  a D o l b y t sed  tape  t h r o u g h  
b a s i c  A N R S ,  t h o u g h  c o m p a t i b i l i ty  w a s  rega rded 
a s  accepta b l e .  S u pe r  A N R S  se rves to e n h a nce 
t h e  HF headroom as w e l l  a s  red u c i n g  t h e  n o i s e .  
H i g h  l e v e l  H F  s i g n a l s  a re red u ced 1 n  l e v e l  before 
be ing a p p l ied  to t h e  tape w h i c h  g i ves a g reater  
h e a d ro o m  to  sa t u rat i o n . O n  re p l a y  leve l  i n te g r i t y  
i s  rest o red . 
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I\ ! t h o u g h  f rom a m i n i-syste m ,  t h i s  deck is not  as sma l l  as so me . I ts ' s i lvered'  fasc ia ca r� 

M r ies a fa i r  s p r i n k l i n g  of easy-to- p ress b u t t o n s ,  some of w h i c h  o p e rate t h e  l og i c  tape 
t ra n s p o rt .  E n c l os u re i s  meta l which i s  f i n i shed to  match t h e  fasc i a . Overa l l  a p pearance i s  
q u i te accepta b l e  wi th  a see-t h ro u g h , rea r i l l u m i n ated , cassette h o l d e r  a t  t h e  left  of t h e  
fasc i a  a n d  a d a r k - bac ked meter i n g  d i s p l a y  b e n e a t h  a recta n g u l a r  wi n d ow a t  the top-r i g h t  
q u a d ra n t .  

Record i n g  level  i s  s e t  by a f r ict i o n - c o u p l e d  d u a l -concentr ic  k n o b  w i t h  resett i n g ma rks 
and n u m be rs pr i n ted o n  the fasc i a . Replay o u t p u t  i s  f ixed . T h e  mete r i n g  cons i sts of  two 
l i nes each of  seven L E D s  ( red-g l owi n g  ones after  Od B )  ca l i b rated from - 20 to + 9 d B  with  
DL correspo n d i n g  to  + 3d B .  T h e  i n te rva ls  between t h e  ca l i b ra t i o n  leve l s  a re fa i r ly  l a rge ( for  
era m p l e ,  f rom Od B downwa rds t h e re a re on ly  th ree LEDs at  - 5 , - 1 0 and - 20 d B )  w h i c h  
te n d  to detract f r o m  t h e  ' g ood n ess' of t h e  meter i n g  desp i te i t  b e i n g  pea k - res p o n s ive . T h e  
sca l e  i s  soft l y  i l l u m i nated . 

B i a s  a n d  eq for  tape C l a sses I ,  11 a n d  I V  a re set toget h e r  by p ress-button  o p e rat i o n .  A 
p ress-button  a l so e n gages no ise  red u c t i o n , wh i le a n other  button g i ves you a c h o i ce 
between J V C ' s  S u pe r  A N R S  a n d  bas ic  A N R S ,  t h e  latter  b e i n g  use f u l  w h e n  you a re re p lay­
ing D o l  by-e ncoded ta pes and w i s h  for  t h e  best  res p o n se i n tegr i ty ,  s i n ce A N  R S i s  fa i r l y  
compat i b l e  wi th  D o l by .  

T h e  deck i s  eq u i pped with  ' m us i c  sca n '  w h i c h  mea n s  t h a t  wh i l e  i n  t h e  ' p l a y '  mode you 
c a n  spoo l  t h e  tape q u i c k l y  i n  e i t h e r  d i rect i o n  to locate  a d e l i berate p a u se ,  at  w h i c h  p o i n t  t h e  
spoo f i n g  sto ps a n d  t h e  deck g oes i nto rep l a y  mode t h e reby p l ay i n g  t h e  recorded m a t e r i a l  
f o l l owi n g  t h e  pa u se .  A record m u te b u t t o n  a l l ows you to a p p l y  s u i ta b l e  pa uses to y o u r  own 
record i n g s  wh i c h ,  for  s u c cessf u l  opera t i o n  of the ' m u s i c  sca n '  s h o u l d  be 3 to  4 seco n d s  of 
h u m / n o i s e / m u s i c-f ree space . it  i s  a lso  poss i b l e  to operate e i t h e r  n o r m a l  fast-spoo f i n g  
b u tt o n  d u r i n g re p l a y  ( c u e  o r  rev i ew ) , b u t  t h e  speeded - u p  o u t p u t  i s  ba re l y  a u d i b l e  f rom the 
s pea kers .  

I n d i cator  l i g hts revea l t h e  se lect i o n  of  ' m us i c  sca n '  ( both d i rect i o n s ) , p l a y ,  reco rd , p a u s e ,  
S u pe r  A N  R S ,  bas ic  A N  R S ( D o l  by )  a n d  tape ( a  l i g h t  for  each butto n )  T h e  t h ree- d i g i t  t a p e  
c o u n t e r  i s  not  s u p po rted by a m e m o ry rewi n d  butto n ,  b u t  t h e re i s  a swi tch for  exte r n a l ly­
t i med record o r  p l a y .  A m p l i f i e r  i nterfaces a re by ' ph o n o '  sockets ( n o D I N ) ,  wh i l e  sta n d a rd 
Y. i n  j a c k  sockets acco m m odate l eft a n d  r i g ht m i cs a n d  ' p h o n e s .  The m i c  i n p u t  is e n g a g e d  
by i nsert i o n  of a j a c k  p l u g  w h i c h  s i m u l t a n e o u s l y  ' k i l l s '  t h e  sa me c ha n ne l  l i n e i n p u t .  

D i m e n s i o n s  a p p rox i mate 340 x 1 1 5 x 274 m m  ( W  x H x D )  a n d we i g h t  4 . 8k g  S e l l i n g  p r ice 
i s  expected to be in  the  reg i o n  of £ 1 79 .  
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The verdict 
I s h o u l d  m e n t i o n  t h a t  t h e  sa m p l e  sent  for  review was one of the  f i rst m o d e l s  in t h e  co u n try 
and a s  such m i g h t not  have been p e rfo r m i n g  to i ts  opt i m u m .  Eve n so , i t  sh owed good p ro­
mise but fe l l  down a l i t t l e  o n  overa l l  n o i se and N R  i ntegr i ty with some tapes . Meter i n g  was a 
l i tt l e  ' c o m p ressed ' b u t  had  t h e  va l u e  of be i n g  t r u e  pea k-respo n d i n g .  M eta l pe rfo r m a n c e  was 
fa i r l y  respecta b l e ,  t h o u g h  not as gexkl as p rov ided by some decks . Anywa y ,  ta k i n g  acco u n t  
of a l l  t h ese t h i n g s ,  a u d i t i o n i n g  a n d  p r i c e  ( n ot forgett i n g  fea t u re s ,  my awa rd is  C f o r  m e r i t  
a n d  3 fo r va l u e .  
' 30 JVC D-ES 
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The findings 
Th� i n st r u c t i o n s  revea l that the facto ry-sett i n g  
ta pes were M a x e l l  U D ,  T D K  S A  a n d  S cotch 
M e ta f i n e .  T hese were thus u sed for  some of  the 
tests . T h e  pen-c h a rt s h ows t h e  sma l l - f l u x  f re­
q u ency resp o n ses of these and the resp o n se i n ­
teg r i ty  of  S u pe r  A N R S  a n d  bas ic  A N R S  I Do l by )  
f o r  each a t  - 20d B recorded leve l . Least N R  erro r 
o b ta i ned w i t h  M etaf i n e ,  w h i l e  U D  s h owed 
s i g n i f i c a n t  bas ic  A N R S  ( Do l by )  e r r o r .  U p per­
f req uency res ponse ( e xc l u d i n g  t h e  r a g g i ness)  
was best w i t h  M etaf i n e ,  a s  wou l d  be ex pected , 
wh i l e  a l l  tapes ex h i b ited low-bass u n d u l a t i o n s .  

R e p l a y  eq at  1 2011s w a s  f a i r l y  accurate ,  w i t h  a 
t r i f l e  of L F  l i ft a n d  m i d-t reb le  d ro o p .  R e p l a y  
s i g n a l / n o ise r a t i o  w a s  v e r y  g o o d  ( w i t h o u t  t a p e )  
w i t h  t h e  f u l l  7 � s  a n d  N R  i m p rovements be i n g  
measu red . H owever ,  overa l l  w i t h  Scotch M aster 
1 1  1 7�s p lus N R )  the rat io  was less des i ra b l e ,  i n ­
d icat i n g  t h e  poss i b i l i ty  of  seco n d - h a r m o n i c  
d is tor t ion  o n  t h e  b i a s / e rase s i g na l .  

L F  perfor m a n ce wi th  U DX L I  was a l so  very 
good a t  0 . 5 %  d i st o rt i o n  a n d  7d B M O L; b u t  
M et a f i n e  a n d  M X  c a m e  o u t  s l i g h t l y  l e s s  we l l  a t  
0 . 7 %  d i st o r t i o n  and 5 . 5d B  M O L .  D i st o r t i o n  o n  
t h e  sou rce m o n i t o r  s i g n a l  f r o m  t h e  d e c k  i n  reco rd 
mode was re la t ive ly  low at  + 1 0d B  o u t p u t .  

W & F  was not  a s  low a s  f rom some dec k s ,  b u t  
w a s  b e l o w  the t h res h o l d  of  a u d i b i l i ty a t  0 . 1 %  
( t h o u g h  i t  w o u l d  be h i g h e r  overa l l )  w i th  + 0 . 9 %  
speed e r ro r .  H e a d p h o n e  d e l i very w a s  h i g h  a n d  
s u i t a b l e  f o r  l o w  i m ped a n ce ' p h o n e s .  M eter i n g  

read 20ms b u rsts accu rate ly a n d  a C90 t o o k  1 24 
seco n d s  to fast spoo l .  

I exper ienced n o  p r o b l e m s  wi th  m i c  o r  
a m p l i f i e r  i n terfac i n g ,  a n d  a l t h o u g h  t h e  m i c  
h e a d room was bare ly  40d B ( t o  1 %  d istort i o n )  
t h e  ove r l o a d  w a s  'soft '  - mea n i ng a prog ressive 
i n c rease in 2 n d - h a r m o n i c  d i stort i o n . The 
sq u a rewaves show s i g n i f i c a n t  ' r i n gs '  and over­
s h o o t  ( l ower trace with basic A N R S  - S u pe r  
A N R S  v e r y  s i m i l a r ) . 

Desp i te  t h e  l a b  n o ise res u l t ,  b a c k g ro u n d  ' h iss '  
a p pea red n o t  to be u n d u l y  o b t r u s i ve with  the test 
tapes . M et a l  certa i n l y  had the a d v a n t a g e  ove r 
o x i des at H F , b u t  b a s i c  A N R S  was p referred 
rather  t h a n  S u pe r  A N R S  with meta l - t h e  
p reference revers i n g  w i t h  o x i d e s .  S h i f t  i n  stereo 
i m a g e ry was detected , but LF c o m p ress i o n  was 
not t r o u b lesome a t  s u i t a b l e  reco r d i n g  leve l s .  
L o w  b a s s  w a s  w i t h o u t  the sou rce s i g n a l  i mpact 
and low- level  a m b i e nce see med to be somewhat 
h id d e n  and va r i a b l e .  L i t t le  res p o n se co l o u ra t i o n  
was hea r d ,  b u t  overa l l  t h e  resu l ts  were certa i n l y  
n o t  a d verse.  
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T h i s  i s  a n  u p- m a rket  two - h ea d ,  meta l - ready f ron t - l oader  w h i c h  i s  eq u i pped w i t h  a n  

i n b u i l t  ' c o m p u te r '  for  t h e  a u to-opt i m i s a t i o n  o f  d i ffe re n t  tape types . Owi n g  t o  t h e  l a c k  
of  separate record a n d  r e p l a y  heads  t h e  c o m p ute r-c o n t r o l l e d  f u n c t i o n s  a re of  necess i ty 
m o re e l a b o rate  t h a n  t hose w h i c h  a re e n g i neere d  i n to  t h ree- h e a d  decks,  w h e re the s i g n a l  
f r o m  t h e  t a p e  b e i n g  o p t i m i sed i s  ava i l a b l e  d u r i n g  t h e  actu a l  rec o rd i n g  p rocess , s i nce t h e  
a u to-co n t r o l  h a s  to swi t c h  t h e  deck  f r o m  record to  rewi n d  a n d  t h e n  to  re p l a y  to sec u re t h e  
i n fo r m at i o n  req u i red fo r  t h e  a dj u st m e n t s . 

B ia s ,  eq a n d  se n s i t i v i t y  a re a dj u sted o r  ' t u ned '  w h i c h  l ead  to t h e  i n i t i a l  B E S T .  
After  a l i t t l e  o f  t h e  tape i s  fast- fo rwa rd wo u n d ,  t h e  deck  goes i n to  record mode a n d  t h e  

tape i s  recorded w i t h  1 a n d  7 k H z  s i g n a l s  a l te rna te ly  w h i l e  t h e  b i a s  c u r rent  i s  a l te red i n  e i g h t  
steps . Tape  t h e n  a ut o m a t i ca l l y w i n d s  back  to  t h e  sta rt  of  t h i s  t e s t  a n d  t h e  deck  g o e s  i n t o  
r e p l a y  m od e .  T h e  b i a s  l e v e l  fo r  t h e  tape i s  esta b l i s h e d  by  c o m p a r i s o n  of  t h e  leve l s  of  t h e  1 
a n d  7 k H z  s i g na l s .  

Afte r t h i s  t h e  deck  goes a u t o m a t i ca l l y  i n to  record m o d e  a n d a 1 2 · 5 k H z  s i g n a l  i s  recorded 
o n  the tape  w h i l e  the eq  for  both  t h e  lef t  and r i g h t  c h a n n e l s  i s  a l te red in  e i g h t  s te p s .  D u r i n g  
t h e  s a m e  cyc l e  1 k H z  s i g n a l  i s  a l s o  recorded w h i l e  i t s  leve l  i s  a l te red i n  e i g h t  steps ,  t h i s  for  
sens i t iv i ty  ad jus tme n t .  

T h e  t a p e  t h e n  a u t o m a t i ca l l y  rewi n ds to t h e  start  o f  t h a t  test a n d t h e  deck  g o e s  i n to  p l a y  
m o d e .  Record eq  i s  s e t  sepa rate ly  fo r  t h e  lef t  a n d  r i g h t  c h a n n e l s  fo r  e q u a l i sed 1 k H z  a n d 
1 2 · 5 k H z  o u t p uts . R e p l a y  sen s i t i v i t y  i s  set fo r  t h e  same o u t p u t  1 k H z  s i g n a l  as t h e  record i n g  
refe re n c e .  

At  t h e  e n d  o f  t hese fo u r  cyc les  t h e  t a p e  a u t o m a t i ca l l y  rewi n d s  to  t h e  po i n t  w h e re t h e  
tests started , t h e  deck  t h e n  be i n g  i n  ' s ta n d by '  ready fo r  record i n g ,  s i g n i f i ed  by  t h e  d i sp lay  
p a n e l . 

l t  i s  poss i b l e  to set t h e  b i a s  a n d  eq m a n u a l l y  by a lever  swi t c h  w h i c h  has  pos i t i o n s  for  tape 
c lasses I ,  1 1 ,  I l l  and  I V .  L i ke  i t s  ' l owe r l y '  b ret h re n ,  n o i se red u c t i o n  i s  by A N R S  - bas ic  o r  
super ,  t h e  se lect i o n  be i n g  l i g h t  i n d i cated . A n  a u to rewi n d  swi tch g i ves e i ther  stop af ter  
rew i n d  o r  rep l a y .  

Record i n g  leve l  i s  s e t  by a two-sect i o n  f r i c t i o n  c o u p l e d  k n o b ,  fasc ia  l eve l - m a r ked , w h i l e  a 
s m a l l e r  k n o b  c o n t r o l s  rep lay  leve l  a n d  hea d p h o n e  vo l u m e .  O t h e r  fea t u res i n c l u de a sta n d by 
swi tch  fo r  exte r n a l l y t i med rep lay  o r  record i n g ,  f r o n t  m i c  j a c k s ,  h ea d p h o n e  j a c k  a n d  rea r 
' p h o n o '  a m p l i f i e r-c o n nect i n g  sockets  ( n o  D I N ) ,  a l o n g  w i t h  a socket  fo r  remote c o n t ro l . 

M e te r i n g  i s  by V U  movements  w i t h  s t r i pe i l l u m i na t i o n  ca
.
l i b rated f rom - 20 to + 7 V U .  

T hese fa i l  t o  f o l l ow fast t r a n s i e n ts , a c r i t i c i s m  par t l y  o u twe i g hed  b y  a row o f  pea k L E D s  o n  
t h e  i n d i ca to r  p a n e l  ca l i b rated a t  - 5 , 0 ,  + 3 ,  + 6 a n d  + 9 d B .  Meter  sca les  a re co l o u red 
a bove O V U ,  but DL co rres p o n d s  to  + 3V U .  

D i m e n s i o n s  a p p rox i mate 450 x 1 1 8 x 33 1 m m  ( W  x H x D )  a n d  wei g h t  7 · 9 k g  P r i ce  
wo u l d  to  b e  a b o u t  £280 . 
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The verdict 
T h i s  i s  not an easy deck to p l a c e . lt h a s  some g o o d  p o i nts but for the pr ice  I t h o u g h t  t h e  
meta l  perfo r m a nce s h o u l d  h a v e  been a b i t  bette r .  Y o u  wi l l  be pa y i n g  s o m e w h a t  for  the  
conve n i e n ce of  ' c o m p u te r ' - c o n t ro l led a dj u st m e n t s ;  b u t  I cou l d n ' t  he lp  t h i n k i n g  t h a t  the 
tapes were not  rea l l y  be ing f u l ly o p t i m ised and h e n c e  exp lo i ted by the  B E S T .  T h e re a re one 
o r  two a u d i t i o n i n g  reserva t i o n s  s o ,  bea r i n g  in  m i n d  the  n o m i n a l  p r i ce and a l l  t h e  other  
t h i n g s ,  m y  J U d g e m e n t  i s  B fo r m e r i t  and  3 for  va l u e .  
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The findings 
The i n st r u c t i o n s  i n t i mate that  U D ,  S A  a n d  
M e t a  f i n e  were t h e  facto ry-sett i n g  t a p e s ,  s o  these 
f o r m u l a t i o n s  were u sed f o r  some of  t h e  test s .  
T h e  p e n -c h a rt s h ows how t h ese fa red o n  sma l l ­
f l u x  f req u e n cy respo nse a f t e r  t h e  dec k ' s  
' co m p u t e r '  g a ve i ts  B E ST!  A p a rt f r o m  t h e  l ow­
bass r o l l - o f f  a l l  res p o n ses were fa i r l y  f lat but I 
was s u rpr i sed  to f i n d  some lower-t reb le  A N R S  
e r ro r .  N o t  b a d , i t  must  b e  a d m 1 tted , b u t  t h e re 
nevert h e l ess desp i te  t h e  s e n s i t i v i t y  o p t i m i sa t i o n  
b y  ' c o m p u t e r ' . T h e  u p pe r- t reb le  of  M e t a  f i n e  
a g a i n  s h owed a t r i f l e  of  sa g ;  t h e re a re meta ls  t h a t  
c a n  d o  better  i n  t h e  d e c k  t h a n  t h i s .  

A n y wa y ,  wh i l e  U D X L I  g a v e  v e r y  g o o d  l_ F 
p e r f o r m a n c e  at 0 6 %  d isto r t i o n  a n d  7 5d B M O L ; 
M a x e l l  M X  wa s l ess g o o d  at 0 . 8 %  a n d  5 . 5d B  
respect i ve l y . T h e  rece n t  M e m o rex meta l  d i d  
better  t h a n  t h i s  ( b etter  L F  pe rfo r m a n ce w i t h  M X  
w a s  a l so a c h i eved o n  t h e  c h e a p e r  D D -5 , a s  y o u  
w i l l  see l .  

S i g n a l / n o ise rat ios  we r e ,  a g a i n ,  very g o o d ,  
b e i n g  6 1 d B  r e p l a y  a n d  67 5d B b i a s  n o i se w i t h  
S c o t c h  M a ster  1 1  1 701-'s l  a n d  A N R S  H u m  c o n t e n t  
was p retty s ma l l .  S o u rce m o n i to r  d i stort i o n  w a s  
very low at  + 1 0d B  o u t p u t  a n d  wa s n o t  i n h i b i t i n g  
t a p e  M O Ls .  

I was a l s o  very p l eased w i t h  t h e  low W & F ,  
w h i c h  read 0 . 065 % I rep l a y  o n ly I w 1 t h  - 0 . 1 %  
speed e rr o r .  M eta l e rased to be low s u bj ect ive 
n o ise leve l .  H e a d p h o n e  y ie ld  was h i g h ,  s u i ta b l e  
f o r  v i rt u a l ly a l l  types of  ' p h o n e s ,  a n d  a C90 fast 
w o u n d  in 1 09 seco n d s .  The VU meters u n der-

read by 8d B o n  20ms b u rsts , b u t  t h e  L E Ds were 
t r u e  pea k - respo n d i n g ,  n ot s l owed down by the  
e l e c t ro n i c s ,  t h o u g h  h a v i n g  t h e  d i sa d v a n t a g e  of  
n o t  s h owi n g  the  leve l s  separate ly  i n  the  two 
c h a n n e l s .  

T h e  s q u a rewaves s h o w  s i g n i f i c a n t  overshoot 
( l owe r trace A N R S  on)  w h i c h  m i g h t  be  res u l t i n g  
f r o m  t h e  deg ree of  record p re - e m p h a s i s  a p p l ied  
to t h e  meta l ta pe  d u r i ng t h e  ' c o m p u te r '  a d j u s t i n g  
p rocess .  

I h a d  n o  t ro u b l e  with m i c  i n te r fa c i n g  or  
c o n nect i n g  to t h e  test  a m p l i f i e r .  As w i t h  o t h e r  
J V C  m od e l s ,  the  m i c  c h a n n e l  tended towa rds 
ove r l o a d  'soft ly ' .  

U n d e r  a u d i t i o n  w e  h a d  t h e  i m p ress i o n  of  
u p per- t reb le  ' t i z z l e '  w h i c h  was n ot p rese n t  on 
the sou rce m a t e r i a l ,  a lso s l i g h t  m i d - r a n g e  
c o l o u ra t i o n , n o t  a lot  b u t  m o re not icea b l e ,  we 
t h o u g h t ,  t h a n  f rom the D D - 5 .  N o ise leve l  wa s 
l o w ,  t h o u g h ,  a n d  r i p p l e  c o n te n t  on the n o i s e  
n eg l i g i b l e .  T h e  n o ise f l o o r  wa s d i c tated a l most 
c o m p lete ly  by the tape n o ise  i tse l f .  Low- leve l  
a m b i e n c e  was g o o d  and not  much c o m m e n t  wa s 
d i rected towa rds stereo i m a g e  i n sta b i l i t y .  Bass  
was not  a s  ' f i r m '  as  f r o m  s o m e  decks  and i t  
t e n d e d  to be a l i t t le  ' h a z y '  o n  heavy o rg a n  m u s i c ,  
d e p en d i n g  o n  reco rd i n g  leve l .  W i t h  t h i s  d e c k  we 
f o u n d  it des i ra b le to u se t h e  V U  meters as a 
g u i d e  ci n l y ,  ta k i n g  a c co u n t  of t h e  L E Ds f o r  
pea k s .  W i t h  the  meters pea k i n g  at  O d B o n  h i g h  
q u a l i ty  m u s i c  w e  somet 1 mes g o t  a f l a s h  f rom t h e  
+ 9d B  L E D !  
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T h i s  two-head deck is s u i ta b l e  for  meta l ta pe a n d  i s  a d i rect f ront- loa d i n g  var i ety where 
the cassette is pushed stra i g h t  i n to a recess , t h e re be i n g  no eJ ect mecha n i s m  o r  

m ov i n g  pa rt s .  H e a d  p rotec t i o n  is  prov i ded b y  a n  i ntegra l  h i n g ed cove r .  T r a n s p o rt i s  
c o n t ro l led by soft-t o u c h  b u ttons a nd log ic ,  a n d  mete r i n g  i s  by b r i g h t ,  pea k - res p o n d i n g  
f l u o resce n t  e l e m e n ts f r o m  - 20 to + 7 o r  8d B b u t  wi th  ca l ib ra t i o n  o n l y  to + 3d B .  Od B 
co rres p o n d s  to D L  ( 200n W B / m ) . 

B i a s  a n d  eq selec t i o n  is by a s i n g l e  t h ree-pos i t i o n  lever switch , there b e i n g  no spec i f ic  
pos i t i o n  f o r  C l a s s  I l l  cassettes . In  a d d i t i o n  t h e re i s  a f ine  b i a s  s l ider  wh ich has a centre 
sett i n g  i n de n t a t i o n  a n d  ca l i b rat ion  ma rks w i t h  respect to t h i s  of ..±..5 ,  w h i c h  a c c o rd i n g  to t h e  
i nstru c t i o n s  co rres p o n d  to ..±._ 1 5 % re l a t i ve to  ' no m i na l ' . 

L ever  swi tches a re a l so used for  D o l b y ,  w i t h  o r  w i t h o u t  M P X f i l te r i n g ,  a n d  for  l i ne / m i c  
se lect i o n  ( n o m i c  m i x i n g )  w i t h  a h o l d-dow n  pos i t i o n  f o r  reco rd i n g  m u t e . A d u a l - e l e m e n t  
f r ic t io n-co u p led k n o b  contro ls  t h e  record i n g  leve l , w h i l e  a k n o b  c o m m o n  to both cha n ne l s  
c o n t r o l s  the  re p l a y  level  f r o m  l i ne a n d  hea d p h o nes . S ta n d a rd fro n t  J a c k  sockets a re p rese n t  
for  hea d p h o n es a n d  l eft a n d  r i g h t  m i c ro p ho nes . A m p l i f i e r  i n te rfa c i n g  ca n be from p h o n o  
sockets o r  a D I N  soc k e t ,  both a t  the  rea r .  

A t h ree-d i g i t  mecha n i c a l  t a p e  cou nter  i s  c o m p l e m e n ted by a m e m ory rewi n d  b u t to n .  R e d  
L E Ds i n d icate t h e  se lect i o n  of reco rd , p a u se a n d  m e m o ry .  Fasc ia i s  ' b rushed a l u m i n i u m '  
( w i t h  rather  s h a r p  corners )  a n d  e n c l os u re b l a c k -f i n ished meta l .  

D i m e n s i o n s  a p p rox i m a te 438 x 245 x 1 40 m m  ( W  x D x H )  a n d  net wei g h t  5 . 5k g .  P r ice is  
around £220 . 

The verdict 
T h i s  deck was g e n e ra l l y  favou red , b u t  it d oes have s o m ew h a t  of a p r i ce p re m i u m  for  a two­
head m a c h i n e .  A n yway , ta k i n g  acco u n t  of the l a b  res u l ts ,  a u d i t i o n i n g i m p ress i o n s  a n d  
g e n e ra l  construct i o n  I award i t  B f o r  m e r i t  a n d  3 f o r  va l u e .  
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The findings 
The lab res u l ts came out f i n e ,  but I was s u rpr i sed 
t o  d i scove r t h a t  to  a c h i eve my 101 refere nce b i a s  
f r o m  the d e c k  i n  Fe m o d e  ! C l ass  I cassettes)  I 
was o b l iged to set t h e  f i n e  b i a s  s l i d e r  to - 5  o n  
the sca le  ( h a rd o v e r  to  t h e  le ft ) .  A t  t h e  ce n t re 
sett i n g  of t h e  c o n t r o l  even U D X L I  s h owed u p per  
t re b l e  ro l l -of f  T h e  deck's  Fe bias de l ivery ,  
t h e refore ,  i s  f r o m  1 0 1  to  I +  2 1 ,  which i s  s i l l y  a s  i t  
p rec lu des t h e  use of a l l  I - 1 1  and I - 2 1  tapes . For  
C l a s s  1 1  and IV cassettes , howeve r ,  t h e  c e n t re o f  
t h e  s l i d e r  corresponded f a m i l y  c l o s e l y  t o  my 1 0 1  
b i a s  references l e g ,  f o r  C r  a n d  meta l tapes ) . 

S m a l l  le ft / r i g h t  t rac k i n g  i m b a l a nces was n oted 
over the ra n g e  of  t h e  f r ic t i o n - c o u p l ed reco rd i n g  
level  c o n t ro l , b u t  t h i s  w a s  n o t  bad . 

T h e  t r a n s p o r t  l o g i c  worked O K ,  b u t  o n  
d e p ress i n g  t h e  s t o p  b u tt o n  t h e  t a p e  d i d  n o t  
c o m e  t o  a n  a bso l u te i m mediate  s t o p .  T h e re was 
a s ma l l  t race of over- ru n .  T h i s  was m o re i r r i ta t i n g  
t h a n  i m porta n t ,  espec i a l l y  w h e n  h a l t i n g  a 
cassette before t h e  reco rd i n g  e n d s ;  b u t  may n o t  
be n o t i ced o n  o rd i n a ry m u s i c .  D u r i n g  t h e  l a b  
tests o n e  cassette l o s t  i ts t a p e  r o u n d  t h e  
capsta n ,  b u t  I t h i n k  t h i s  w a s  m o re bad l u c k  t h a n  
t r a n s p o r t  a berra t i o n .  

M ete r i n g  o n  o n e  c h a n n e l  w a s  dead a c c u rate  a t  
Od B u s i n g  a D L  test tape,  b u t  o n  t h e  o t h e r  i t  was 
a b o u t  1 dB in e r r o r .  I was a m used to f i n d  t h a t  
w h i l e  the meter i n g  i tse l f  I o n  t h e  d e c k )  i s  
i n d i cated a s  hav i n g  Od B a t  D L  1 200 n W b / m l , t he 
i n s t ru c t i o n s  say that Od B c o r responds t o  
1 60 n Wb / m .  T h e  i n st r u c t i o n s  s h o u l d  a l so be 
b ro u g h t  u p  to d a te o n  tape types , and i t  was fe l t  
that  m o re i n forma t i o n  s h o u l d  be g i ve n  to the 
user  o n  h ow to set t h e  f ine b ias s l i d e r  f o r  t h e  best 
res u l t s .  T h e  i ns t r u c t i o n s  a l so say that in the 
meta l pos i t i o n  t h e  word ' meta l '  a n d  a + Sd B dot 
w i l l  a p p e a r  in the i n d ic a t o r ,  but I cou l d n ' t  get t h i s  
to  h a p pe n  o n  my sa m p l e .  H oweve r ,  I w a s  
p l eased to f i nd t h a t  t h e  mete r i n g  responded 
wi thout  a n y  de lay  o n  20ms bu rsts . 

N o ise f l o o r  was low a n d  the f u l l  expected 
s i g n a l / n o i se r a t i o  on the S cotch M aster  1 1  was 

I I 
I 
I 

o v  
g._ 

I I 
I 

10k 20k 

a c h i eved . D o l by a l so gave t h e  ex pected n o i se 
red u c t i o n ,  b u t  t h e  701"s eq i m p rovem e n t  was a 
s h a d e  be low t h e  t h e o ret i ca l .  D i s t o r t i o n  w i t h  both  
C l a ss I a n d  I V  cassettes was very low and t h e  L F  
M O Ls co r resp o n d i n g l y  h i g h . 1 201's eq w a s  1 d B  
d o w n  a t  6 . 3 k H z  a n d  0 . 3  d B  u p  a t  1 25 H z .  T h e  p e n  
c h a rts s h ow very accepta b l e  overa l l  f req uency 
resp o n ses a t  - 20d B recorded level  and a t  the 
b i a s  set t i n g s  n oted . T h e  u pper  s q u a rewave t race 
was taken with D o l by off  and t h e  lower one w i t h  
i t  o n  a l o n g  w i t h  M P X f i l te r i n g . O n  both  ca n be 
seen h i g h-f req uency ' r i ng s '  but  t h e  genera l 
waves hape is g o o d , i n d icat i n g  q u i te reaso n a b l e  
b a n d wi d t h .  

F a s t  spoo l i n g  t i m e  for  a C90 w a s  1 1 3 seco n d s ,  
a n d  w o w  a n d  f l u t ter  w a s  n o  m o re t h a n  0 07 % ,  
w h i c h  i s  good . S peed e r r o r  was a l so sma l l  a t  
+ 0 · 2 % . 

H e a d p h o n e  de l ivery was s u i t a b l e  f o r  med i u m  
a n d  h i g h  i m pe d a n ce ' ph o n e s .  T h e  m i c  c i rc u i ts 
worked O K  b u t  t h e  level  c o n t r o l  had to be m o re 
t h a n  h a l f  adva n ced f o r  f u l l  tape mod u la t i o n  f rom 
t h e  test m i c r o p h o n e .  B a c k g r o u n d  hum o r  h i s s  
was n o t  t ro u b lesome i n  t h i s  m o d e ,  wi t h  m y  
u n l oa ded C - z e r o  bac k g ro u n d  h u m  a n d  h i s  cou l d  
o n l y  be  hea rd w i t h  t h e  a m p l i f i e r ' s  vo l u me c o n t r o l  
s e t  f a i r l y  h i g h ,  a n d  w i t h  D o l by o n  a n d  701"s e q  
t h e re w a s  m o re l ower f req u e n cy ' ru m b l e '  t h a n  
a c t u a l  h u m .  

Very accepta b l e  reco r d i n g s  were made u s i n g  
M a x e l l  M X .  I w a s  n o t  u n d u l y  t ro u b l ed b y  
wa n d e r i n g  stereo i ma g e ry ,  i nd i c a t i n g  g o o d  h i g h ­
freq u ency sta b i l i ty ,  a n d  a t  the cor rect reco rd i n g  
leve l s  t h e re w a s  b a re ly  a n y  t race of  L F  o r  H F  
c o m p ress io n .  R e p r o d u c t i o n  was ' c l ea n '  a n d  
freq u e n cy b a l a nce good , w i t h  a fa i r  por t raya l o f  
low- level  a m b i e n c e .  
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MftRftNTZ .SD-3020 £109 
L l i ke the B I C  T 1 , th i s  i s  a n ot h e r  deck w h i c h  ca n be switched f r o m  t h e  sta n d a rd 4 . 75cm / s  

cassette ta pe s peed to the d o u b l e  speed o f  9c m / s ;  b u t  u n l i k e  the B I C ,  t h e  M a ra n tz has 
a meta l pos i t i o n  on i ts tape se lector switc h i n g .  In  fa c t ,  t h e re a re fou r p ress- b u ttons  which 
se lect s i m u l ta n e o u s l y  the b i a s  and eq req u i re m e nts for  a l l  fou r c la sses of cassette ta pe . 

T a pe tra n s p o rt contro l  is by fa i r l y  deep th row mecha n i ca l l y- c o u p l e d  p ress-keys . B y  
opera t i n g e i t h e r  fast-spoo l i n g k e y  wh i l e  a ta pe i s  re p l a y i n g i t  i s  poss i b l e  to ach ieve a n  
a u d i b. l e  i n d ica t i o n  f o r  c u e  o r  rev iew . T h e  m a c h i n e  i s  a lso eq u i pped w i t h  a b u tton cu r i o u s l y  
l a b e l led ' c o m p u s k i p ' . W h e n  d e p ressed , shown by a s ma l l  l i g h t ,  a n d  the d e c k  i s  p u t  i n to 
fast-spoo l i n g  mode ( e i t h e r  d i rect i o n )  w h i l e  the play key i s  s i m u l ta n e o u s l y  d e p ressed , the 
tape wi l l  spoo l  in the a p p ro p r i a te d i rect i o n  u n t i l  a pause is  detected . The spoo l i n g  then stops 
and the m a c h i n e  p lays  the tape from the pa use o nwa rds .  T h i s  prov ides a measu re of a u to­
p rog ra m m e  i d e n t i fcat i o n ,  w h i c h  was fou n d  to work o n  a n u m b e r  of c o m m e rc ia l l y  
p u rchased p re-recorded m u s i c  casssettes . T h e  dec k ,  t h o u g h ,  i s  n o t  e q u i pped w i t h  a record 
m u te b u tton o r  swi tc h .  

T h e  ca ssette car r ie r  has a f ront  wi n d ow a n d  a m i r rored back showi n g  t h ro u g h  the 
cassette . M ete r i n g  i s  by a ' ba r  g ra p h '  a r ra n g e m e n t  ca l i b rated from - 30 to + 6 d B ,  sa i d  to 
be a pea k level  d i s p l a y .  I n d icator  l i g hts s h ow record i n g  a n d  D o l b y  modes , the  latter b e i n g  
sel ected by a p u s h - b utton a s i d e  t h o s e  f o r  t a p e  se lect i o n . T h e re i s  n o  sepa rate M P X f i l te r  
switc h ,  the  f i l ter  see m i n g  to be act ive i n  D o l b y  mode . R e c o rd i n g  leve l  i s  hand led by 
sepa rate k n o b s  for  the  l eft and r i g h t  c h a n n e l s ,  and re p l a y  l evel  i s  f ixed at a s u i ta b l e  
i n terfa c i n g  va l u e .  R e a r  ' p h o n o '  sockets a re u sed for  a m p l i f i e r  connect i o n  - no D I N  opt i o n . 
A two- p o s i t i o n  rota ry swi tch c h a n ges t h e  ta pe spee d ,  b u t  fast-spoo l i n g  speed i s  
u n c h a n g e d . . 

T h e  a p p ro p r iate m i c  cha n n e l  is act ivated by the i n sert i o n  of a Jack  p l u g ,  the  
correspo n d i n g  l i ne  i n p u t  t h e n  be i n g  d i scon nected . S i nce t h e re a re sepa rate lef t  a n d  r ight  
record i n g  level  contro ls  t h i s  makes i t  poss i b l e  to record m i c  o n  one channe l  a n d  l i n e on the 
other  a t  a ny req u i red ' ba l a n c i n g '  leve l .  

T h e  deck h a s  a ' g o l d - t i nted fasc ia a n d  meta l e n c l o s u re w i t h  matc h i n g  f i n i s h . Corners of 
the  fasc ia  a re po i nted . D i m e n s i o n s  a p p rox i mate 4 1 5  x 1 55 x 260 mm ( W  x H x D) and se l l i n g 
p r ice £ 1 09 .  

The verdict 
A l t h o u g h  t h i s  deck is attract ive l y - p r iced , be i n g  one of the l owest- p r iced mode ls  of the  
group ,  1 ca n n ot e n t h use over  i ts meta l pe rfo rma n ce and f req u e ncy respo nses at  the  h i g h e r  
speed . Overa l l  S / N  ra t i o  wa s not a l l  that  exc i t i n g ,  e i t h e r .  Ta k i n g eve ryth i n g i n to acco u n t ,  I 
ca n not g i ve t h e  deck a n y  m o re t h a n  D for  m e r i t  a n d  2 for  va l u e ,  bea r i n g  i n  m i n d  the 
p a rt i c u l a r l y  l ow p r ice . 
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The findings 
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Tests were m a d e  at b o t h  speeds w i t h  U D X L I  a n d  
M X  meta l .  U D X L I I  w a s  a l so t r i e d  a n d  t h e  
response p l otted o n  t h e  W a y n e  K e r r  R A200 t o  
dete r m i n e  t h e  C l a s s  1 1  b i a s  d e l ivery of  t h e  d ec k .  
T h e  p e n - c h a rt s h ows t h e  respo nses at  t h e  two 
speeds .  T he best was w i t h  U DX L I  a t  n o r m a l  
speed . I wa s i m p ressed by t h e  ' f l a t '  overa l l  
response a n d  t f1 e  good D o l by i n teg r i ty . At  9c m / s  
t h e  freq u e n c y  we n t  h i g h e r  b u t  w i t h  a ' b u l g e '  
sta r t i n g  a t  2k H z .  M X  p l otted a n  u n d u la t i n g  
response a t  n o r m a l  speed w i t h  m o r e  D o l b y  e r r o r  
t h a n  U D X L I ,  w h i le a t  9c m / s  a c u r i o u s  
c h a ra c t e r i s t i c  ' k i n k '  w a s  revea led b u t ,  a ga i n ,  
w i t h  t h e  D o l by-off  resp o n s e  g o i n g  t o  a h i g h ­
f req u e n c y  - p retty we l l  20k H z .  T h e  res p o n ses 
w i t h  D o l b y  on w o u l d  seem to be l i m 1 te d  at H F  by 
the M P X  f i l te r i n g .  U D X L I I  p e n ned a response 
s i m i l a r  to  MX b u t  to  a lower H F .  

T h e  mete r i n g  was sca led t o  + 2d B a t  D L  a n d  
w a s  f o u n d  to be v i rt u a l l y  t r u e  pea k w i t h  a b o u t  
3d B u nd e r- rea d i n g  o n  20ms b u rs t s .  R e p l a y  
s i g n a l / n o i se r a t i o s  were good , b u t  I c o u l d  o n l y  
obta i n  2 . 5d B  i m p rove m e n t  a t  701-' s ;  b u t  t h e  f u l l  
1 0d B  w i t h  D o l b y .  At t h e  h i g h e r  speed t h e  rep l a y  
S / N  i m p roved by a b o u t  1 5d B .  H oweve r ,  u s i n g  
t h e  S c o t c h  M aster  1 1  t e s t  t a p e  a t  701-'s  eq  a n d  
D o l b y  o n  t h e  r a t i o  w a s  not  m u c h  m o re t h a n  
6 1 · 5d B  a t  n o r m a l  speed w i t h  o n l y  a b o u t  0 5d B 
i m p rove m e n t  at 9cm / s .  R i p p l e  c o n t e n t  of t h e  
n o ise was n o t  very h i g h .  

L F  p e r f o r m a n c e  w i t h  U D X L I  was n o t  very 
good a t  1 4 % d i s tort i o n  and 3d B M O L .  With M X  
i t  was even wo rse a t  1 6 %  d i s t o r t i o n  a n d  2d B 
M O L .  T hese res u l ts we re esse n t i a l ly t h e  s a m e  a t  
b o t h  speeds .  At t h e  h i g h e r  spee d ,  t h o u g h ,  t h e  
H F  perfo r m a nce i m p roved d ra ma t i ca l l y ,  w i t h  
1 201-'s o x i d e  t h e n  g i v i n g  a l most  m e t a l  resu l t s ,  as  
t h e  B I C  T 1  

R e p l a y  e q  m i d -spect r u m  a t  1 201-' s was very 
a c c u ra t e ,  b e i n g  0/0/0 a t  1 25 / 1 k / 6  3k H z .  W & F  
w a s  re l a t i v e l y  p o o r  a t  sta n d a rd speed , b e i n g  
a ro u n d  0 · 1 5 %  a n d  t h e  t a p e  r u n n i n g  0 · 9 %  fast . 
H e a d p h o n e  d e l i v e ry w a s  a d e q u a te f o r  

I 
D I 

I 
� 
\ , 

� 
D 

I 
10k 20k 

m ed i u m / h i g h  i m pe d a n c e  ' p h o n e s ,  t h o u g h  down 
a c ross 8 o h m s .  T h e  test m i c s  i n te rfaced w i t h o u t  
t r o u b l e ,  b o t h  i n p u t  s e n s i t i v i t y  a n d  n o i se be i n g  
s a t i sfactory for  d o mest ic  u s e .  A C90 fast­
spooled in  1 34 seco n d s .  The s q u a rewaves s h ow 
t h e  u s u a l  sta rt i n g  ove rshoot  f o l l owed by ' r i n g s ' ,  
w i t h  D o l b y  better  a ga i n  I l ower t race )  

T h e  deck performed a s  wo u l d  be ex pected 
w i t h i n  i t s  c o n s t ra i n t s .  W & F  was just a b o u t  
s u bject ive ly  detecta b l e  o n  certa i n  m u s i c  ! l ess 
n o t i ce a b l e  a t  9c m / s ) , a n d  LF ove r l oa d i n g  c o u l d  
be  i n d u ced by r u n n i n g  a t  m o d e ra t e l y  h i g h  
reco rd i n g  leve l .  H F  perfo r m a n ce w a s  good , 
t h o u g h ,  espec i a l l y  at 9c m / s ,  b u t  t h e n  t h e  tape 
r u n n i n g  t ime i s  c u t  by h a l f .  O n  t h e  who le ,  a t  
norma l  speed , U D X L I  tape  seemed to g i ve t h e  
best  a u d i t i o n i n g .  T h e  dec k ,  i n  my o p i n i o n ,  b a re l y  
wa rra n ts t h e  use of  t h e  more expens ive meta l ;  
a n d  t h e re i s  n o t  a l l  t h a t  m u c h  a d va n ta g e  i n  
r u n n 1 1 1g  m e t a l  a t  9c m / s  - f r o m  t h e  freq u e n cy 
response aspect ,  a nywa y 
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MftRftNTZ SD-5010 £199 
I ca n ' t  say t h a t  I envy th ose c h a ps whose j o b  i t  i s  to d re a m  u p  new ideas for  next yea r 's  

mode ls .  T h ey m u st be e n d 9wed with  rea l l a tera l  th i n k i n g for  a s  t h e  yea rs g o  o n  t h e  
p r o ba b i l i ty  of  co m i n g  u p  wi th  a n  o utsta n d i n g  i n nova t i o n  t h a t  co u l d  be v i a b l y  g ea red to the 
d o mest ic  ma rket m u st s u re l y  d i m i n i sh  q u i te fast . 

T h i s  yea r M a ra n tz have u n d o u bted l y  succeeded o n  the cassette deck f ront  with  the i r 
S D50 1 0 ,  w h i c h  looks  eve n m o re l i ke a ra d i o  t u n e r  t h a n  cassette deck . W h e n  y o u  f i rst see i t  
you wo n d e r  where the cassette goes b u t  th e n ,  when e n e r g i sed a n d  sett l e d , you d e p ress a 
b u tton a n d  watch with  awe as the cassette department  c o m p l ete wi th  l o g i c  c o n t ro l  b u ttons 
s lowly and q u iet ly  comes fo rwa rd o u t  of the  fasc ia . You p ress t h e  button a ga i n  and eq u a l l y  
a s  q u iet ly  a n d  wi thout  a p p a re n t  effort t h e  asse m b l y  retu rn s  com plete ly  o u t  of s i g h t  so that  
you e n d  u p  with  a perfect ly  f l a t  fasci a .  T h e  he ight  of the  deck i s  very  m i n i ma l  a n d  at  the  
r i g ht-ha n d  s ide  of the fa sc ia  you  a re p resented with  a h o r i z o n ta l l y  d i sposed pea k l evel  
m e t e r i n g  d i sp l a y  ca l i b rated from - 30 to  + 6 d 8 .  

Ea c h  c h a n n e l  c o m p r i ses twe l ve i l l u m i nated e l e m e n t s ,  each o n e  hav i ng  two pa rts , b u t  the 
sca l e  i tse l f  i s  not  i l l u m i n ated . D o l by level  refe rs to a bo u t  + 1 d 8  and t h e  e l e m e n ts a fte r O d B  
a re red-g l owi n g  - t h e  others g reen-g l owi n g . B i a s  a n d  e q  a re set s i m u l ta n e o u s l y  for t h e  fo u r  
tape c lasses b y  fo u r  p u s h -swi tches ,  a n d  m a tc h i n g  swi tches a re used fo r D o l by a n d  c h a n g e  
f r o m  l i n e i n p u t  to m i c .  A m p l i f i e r  i n te rfa c i n g  i s  by rea r ' p h o n o '  sockets ( n o s i g n  of D I N ) ,  
wh i le fro n t  sta n d a rd V. - i n .  j a c k  sockets acco m m odate left a n d  r i g h t  m i cs a n d  hea d p h o ne s .  
Record i n g  l evel  i s  set by a fa i r l y  l a rge two sect i o n  k n o b  at t h e  r ight - h a n d  s i d e  of  the fasc i a ,  
w h i c h  co u l d  be m i sta k e n  tor  t h e  t u n i n g  c o n t ro l  of a ra d i o  t u n e r !  R e p l a y  o u t p u t  i s  f ixed , a s  
a l so hea d p h o n e  vol u m e .  

T h e  m a c h i ne ca n b e  o pe rated with  t h e  cassette depa rt m e n t  exposed , w h i c h  saved m e  
t h e  f rustra t i o n  of hav i n g  t o  wa i t  t o r  t h e  re la t ive ly  s low open i n g  a n d  c l os i n g  d u r i n g  t h e  tests 
w h i c h  d e m a n d e d  m a n y  tape c h a n g es .  The cassette i s  c l i p ped in f lat o n  the exposed 
p l atform so that  t h e  tape i s  c lear ly  v is i b l e ;  but you  wi l l  have to be c a re f u l  not  to l et fo rei g n  
bod ies ta l l  o n  t o  t h e  p lat form o r  i nto t h e  d r ive a n d  h e a d  sect i o n . l t  is  possi b l e  to o pen a n d  
c l ose the ca ssette sect ion  w h i l e  the  m a c h i n e  i s  reco rd i n g  o r  re p l a y i ng  wi t h o u t  adverse 
effect . 

T h e  b ias  o n  a l l  ta pe c l a sses ca n be a dj usted over a _±_ 1 5 %  ra n g e  by a fro n t  cont ro l ,  a n d  
the i nstruct i o n s  g ive s u ggest i o n s  o n  pos i t i o n i n g  tor  a n u m be r  of d i ffere nt  cassettes . T h e  
record a n d  p lay  b u t t o n s  latch o n  when the deck i s  swi tched off ,  w h i c h  ma kes i t  poss i b l e  t o  
s e t  t h ese tor  t i m e d  operat i o n .  W h e n  t h e  deck i s  e n e r g i sed they a u t o m a t i ca l l y  re lease . T h e re 
a re the u s u a l  o pe rat i o n s ,  i n c l u d i n g  record mute . S e l ec t i o n  of rec o rd a n d  D o l by a re 
i n d icated by l i g h t s ;  a s m a l l  l i g h t  a l so sh ows w h e n  t h e  powe r is on w h i l e  a f l ash i n g  l i g h t  
revea l s  t h a t  t h e  ta pe i s  i n  m o t i o n  ( ca n  be d i stract i n g ,  t h i s )  a n d  steady i n  pa u se mode . 

T h e  deck is f i n i s hed i n  a n  attract ive ' g o l d -t i nted h u e ,  it b e i n g  tota l l y  meta l  e n c l osed . l t  
was c l ass i f ied as o n e  o f  t h e  best l o o o k i n g  decks that  w e  have s o  ta r exper ienced . 
D i m e n s i o n s  a p p rox i mate 4 1 6 x 80 x 320 m m  ( W  x H x D )  a n d  t h e  pr ice £ 1 99 .  
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The verdict 
A l t h o u g h  fa i l i ng to rea c h  the h e i g hts of some mode ls  i n  a s i m i l a r  p r i ce ra n g e  on l a b  
pe rfo rmance the deck w a s  neve rth e l ess l i ked . l t  seemed a p i ty t h a t  t h e  re p l a y  head room 
was c u rta i led b u t  I m u st stress that  t h e  test sa m p l e  was a f i rst UK m o de l ,  so t h e  resu l t  o n  
t h 1 s  c o u n t  may not be ty p i c a l  of  later  s h o p  sel l i n g m a c h i n e s .  T h e  neatness of des i g n  a n d  
n ovel  cassette l oa d i n g  m u st carry  we i g h t , b ut p r ice i s  a lso a facto r .  Acco r d i n g l y  my ve rd ict  
i s  B fo r  overa l l  mer i t  and 3 f o r  va l u e .  

The findings 
We f o u n d  t h a t  some of the f i n e  b i a s  sett i n g s  
fa i l e d  exact ly to co rre late w i t h  the t a b l e  i n  t h e  
i nstruct i o n s .  U D X L I ,  f o r  e x a m p l e ,  worked best 
a t  zero sett i n g  rather t h a n  a t  + 6% i n d i cated , as 
a l so U D X L I I .  M X ,  t h o u g h ,  gave t h e  best s m a l l ­
f l u x  res p o n se a t  - 6 %  a s  spec i f ied . The pen­
c h a rt s h ows t h a t  the res u l ts  were va r i a b l e ,  a l l  the  
tapes se lected showing some D o l by l evel e r ror  
and L F  u n d u l a t i o n s .  

L F  p e rfo rma nce w a s  b e s t  w i t h  U D X L I , where 
the d istort ion was 0 6 %  and t h e  M O L  6 · 5d B .  
M eta l was s i g n i f i c a nt l y  poorer ,  the  d i stort ion  
wi th  M X  b e i n g  1 · 5 %  and t h e  M O L  2d B .  T h e  
recent  M e m o rex M eta l  came o u t  b e t t e r  w i t h  1 %  
d istort i o n  a n d  4 · 5d B M O L ,  b u t  a t a s l i g h t l y  
h i g h e r  b i a s  sett i n g  t h a n req u i red by M a x e l l  M X .  

R e p l a y  c h a n n e l  hea d room cou l d  b e  wider  
s i n ce by us ing  a f l ux  c o u p l e r  to the head I cou ld  
on ly  measu re + 6d B o u t p u t  to t h e  1 %  d i stor t ion  
po int .  At + 1 0d 8  o u t p u t  t h e  d i st o r t i o n  was 1 .4 %  
via t h e  f l u x  c o u p l e r  a n d  1 . 5 %  w i t h  t h e  i n p u t  t o  
l i n e  ( s o u ce m o n i t o r i n g ) .  M i c  h e a d ro o m ,  t h o ug h ,  
was a p p roa c h i n g  48d B ,  better t h a n  s o m e .  

S i g n a l / n o i se r a t i o s  were O K ,  t h e  overa l l  r a t i o  
wi th  M a ster  1 1  ( 70/'s )  a n d  D o l by b e i n g  65d 8 ,  b u t  
t h e  r i p p l e  c o n t e n t  seemed to be a l i tt le  h i g h e r  
t h a n  s o m e ,  b u t  n o t  s u bject ive ly a p p a re n t .  1 201's 
rep lay  eq seemed to be reaso n a b l y  we l l  ta i l o red , 
t h e  o u t p u t  be i n g  1 . 5d 8 d own at 1 0k H z .  W & F  
w a s  c o m m e n d a b l y  l o w ,  h o v e r i n g  
a ro u n d  0 . 07 %  ( re p l a y  o n l y ) , a n d  the speed er ror  
- 0 . 4 % . l t  took 1 1 8 seco n d s  to fast  rew i n d  a 

C90 . T h e  osc i l l og ra m  s h ows a fa i r l y  typ ica l  
s q u a re-wave performa nce ( l ower trace D o l by 
o n ) . H e a d p h o n e  y i e l d  was o n l y  5 1 mV a c ross 8 
o h m s .  

U n d e r  a u d it i o n  t h e  rep ro d u c t i o n  w a s  stead y ,  
w i t h  a f a i r ly  sta b l e  stereo i mage a n d  n o  W & F  
i rr i ta t i o n s .  T h e re w a s  t h o u g h t  t o  be some 
l i g ht n ess in  u pper-tre b l e  resp o n se with  a l i t t le  
l a c k  o f  m u s i c  attack o n  percuss ion so u n d s ,  and 
l o w  bass was thought  to be a s h a d e  e m p h a s i sed . 
C o l o u r a t i o n  m i d - r a n g e  was a l so detecte d ,  with  
t ra ces o f  c o m p ress ion at h i g h i sh reco r d i n g  l eve l s  
o f  deep o rg a n  m u s i c  u s i n g  M X  t a p e .  H oweve r ,  
o n  t h e  whole  t h e  resu l ts were accepta b l e  and 
somet imes p refera b l e  wi th  h i g h -e n e rg y  C l a s s  I 
o x i d e  t h a n  meta l .  

O n  t h e  mete r i n g  I s h o u l d  m e n t i o n  t h a t  t h e re 
was 2 to 3 d B  u nd e r-rea d i n g  on 20ms b u rsts a n d  
a l t h o u g h  D L  i s  i n d icated a t  + 2 d 8  my test tape 
g a ve a + 1 d 8  rea d i n g .  
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NftD 6140 £179 
T h i s  f ront - l o a d e r  has  a s m a rt f i n i s h  of d a r k  h u e  a n d  i s  meta l - e n c l osed . l t  i s  a two- head  

deck  w i t h  log ic  tape t ra nsport  operated by soft-t o u c h  b u tto n s .  Ca ssette ho lder  i s  a 
f u l l -v iew type a n d  rea r i l l u m i na t i o n  fa c i l i tates tape observat i o n s .  Mete r i n g  i s  by two rows of 
L E D s ,  but each row o n l y  c o n ta i ns 8 act ive L E D s .  T h e re i s  a red-g l owi n g  one r i g h t  a t  the  e n d  
b u t  t h i s  i s  a l i g h t  a l l  the  t i m e .  S ca l i n g  i s  f r o m  - 1 8 to + 4  d B ,  a n d  D L  fa l l s a t  Od B .  

T a pe se lect i o n  i s  by a th ree- pos i t i o n  swi tch  w h i c h  sets b i a s  a n d  e q  s i m u l ta neous ly  fo r  
ta pe c l asses I ;  1 1  and IV .  T h e re i s  no  user-a dj usta b l e  f i n e  b i a s  c o n t ro l . H oweve r ,  the  deck i s  
o n e  of t h ose e q u i pped w i t h  D o l by H X  a s  we l l  a s  D o l by ' n o r m a l '  ( eg , D o l by B n o ise 
red uct i o n ) . A t h ree-pos i t i o n  swi tch prov ides ' off ' , Do l  by  B a n d  Dol  by HX A sepa rate swi c h  
m a kes i t  poss i b l e  to w o r k  w i t h  o r  w i t h o u t  M P X  f i l te r i n g  

T h e  t h ree-d i g i t  mecha n i c a l  t a p e  c o u n te r  c a n  be l i n ked to m e m o ry rew i n d  by a p ress­
b u tto n ,  i nd i ca t o r  l i g hts  s h ow i n g  m e m o r y ,  D o l by N R  a n d  D o l by HX modes . T h e re i s  a n ot h e r  
t h ree-pos i t i o n  s w i t c h  fo r  exte r n a l  t i m e r  star t i n g  i n  record o r  re p l a y  m o d e .  

R e c o rd i n g  l e v e l  i s  a dj u sted by a f r i c t i o n - c o u p led d u a l -concent r i c  k n o b ,  a sma l l e r  k n o b  
p rov i d i n g  re p l a y  l e v e l  c o n t ro l ,  w h i c h  a lso c o n t r o l s  t h e  l e v e l  of  t h e  hea d p h o n e  s i g na l .  
A m p l i f i e r  i n te rfa c i n g  i s  b y  rea r ' p h o n o '  sockets w i th  a D I N  socket  a s  a n  opt i o n . A n o t h e r  
s o c k e t  wi l l  a c c e p t  a wi re-con nected rem ote cont ro l  u n i t  ( ty pe R C- 1 ) .  Ea c h  m i c  i n p u t  
becomes act ive  a n d  t h e  cor resp o n d i n g  l i ne i n p u t  i n a ct ive by i nsert i o n  of  t h e  a p p ro p r i ate 
p l u g  into a sta n d a rd jack socket  a t  the  front T h e re i s  a lso a sta n d a rd jack socket  for  
hea d p h o n e s .  

T h e  d e c k  uses a S e n d ust  h e a d  a n d  D C  se rvo- m o to r .  D i m e n s i o n s  a p prox i mate 
420 x 1 1 0 x 240 m m  ( W  x H x D )  a n d  p r i ce £ 1 79 .  

The verdict 
U n d o u bted l y  a n i ce l i tt l e  deck  a n d  one I fe l t  w h i c h  has poten t i a l .  U n f o rtu nate l y ,  the o n l y  
m o d e rate meta l perfo r m a n c e ,  a l t h o u g h  d i spe l l ed  to s o m e  exte n t  by t h e  g o o d  s ma l l - f l u x  
f re q u e n cy respo nse , t h e  ra t h e r  n o isy l e f t  a n d  c h a n n e l  a n d  t h e  not  too e n t h u s ias t i c  mete r i n g  
t e n d e d  to red uce my awa rd for  m e r i t .  Neverthe less ,  t h e  d e c k  h a s  q u i te a few p l u s  p o i n ts 
a n d  does i nc l u d e  D o l  by H X  so , exc l u d i n g  t h e  n o isy  c h a n n e l  w h i c h  I fe l t  was a s a m p l e  
a be r rat i o n ,  m y  awa r d  i s  B f o r  m e r i t  a n d  3 fo r  va l u e .  
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The findings 
was i m p ressed by t h e  good s m a l l - f l u x  

freq u e n c y  resp o n ses a n d  D o l b y  i n te g r i ty 
obta i n e d  f r o m  a l l  t h e  tapes used f o r  t h e  tests . I n  
a d d i t i o n  t o  t h e  u s u a l  p lots  o f  U DX L I  a n d  M X ,  I 
a g a i n  d e c i d e d  to p l o t  U D X L I I  i n  t h i s  ma c h i n e .  To 
see t h e  effect of  Do lby HX o n  t h e  overa l l  
response I p l o tted M X  separate ly  w i t h  t h i s  m o d e  
se lected . T h e  o n l y  d i fference betwee n t h i s  a n d  
M X-wi t h - D o l b y- N R  is  a b o u t  1 d B  red u c t i o n  i n  
o u t p u t  a t  1 5k H z ,  w h i c h  i s  b a r e l y  a wo r ry .  M i d ­
spect r u m  1 201's e q  w a s  a l s o  fou n d  p retty 
a c c u rate with 0 · 5d B  boost  a t  1 25 H z  (as p resent  
i n  t h e  overa l l  responses )  and  O Ad B  d ro p  at  
6 · 3 k H z .  

L F  p e r f o r m a n c e  w i t h  U D X L I  was a lso good a t  
0 5 %  d is t o rt i o n  a n d  6 5d B M O L ,  b u t  w i t h  meta l 
M X  I was d i s a p p o i n ted to o b ta i n  o n l y  3 5d B 
M O L  a nd 1 · 2 %  d is tor t io n .  

R i g h t c ha n ne l  s i g n a l / n o i se rat ios  were f i n e ,  
measu r i n g  58d B rep l a y ,  9d B D o l b y  i m p rove m e n t  
a n d  3d B 70/As I m p rove m e n t ,  l ea d i n g  to 65d B 
overa l l  u s i n g  S c o t c h  M a s t e r  1 1  w i t h  70/As eq a n d  
D o l b y .  U n for tu n a te l y ,  t h e  l e f t  c h a n n e l  was 
n o i s i e r ,  the n o i se be i n g ' s p i k y '  and v a r i a b l e  a s  
t h o u g h  e m a n a t i n g  f r o m  n o 1 s y  e l e c t ro n 1 c s .  
D i st o r t i o n  i n  m o n i to r  m o d e  was we l l  down , 
t h o u g h .  

W & F  was hove r i n g  a ro u n d  0 09 % ,  b u t  t h e  
t a p e  wa s r u n n i n g  0 7 %  s l o w .  H e a d p h o n e  
d e l ivery w a s  m o re s u i ta b l e  f o r  h i g h / med i u m  
i m pe d a n c e  ' p h o n e s ,  t h e  vo l u m e  t h e n  b e i n g  
a d e q u ate  

The m e te r i n g  e l e c t r o n i c s  were  n o t  
except io n a l l y  fast ,  t h e  i n d i ca t i o n  b e i n g  some 6d B 
low on 20ms b u rs t .  T h e  s q u a rewaves s h ow 
s u bsta n t i a l  ove rshoot  f o l l owed by t h e  u s u a l  
' r i n g s '  a n d  t h e re w a s  ba re ly  a n y  d i fference 
between t h e  D o l b y - p l u s- M P X- f i l t e r  t race ( l owe r )  
a n d  t h a t  obta i n e d  ( n ot s h own ) w i t h  D o l b y  H X  
e n g a g e d . 

U nd e r  a u d i t i o n  t h e  g reater  n o i se i n  t h e  left  
c h a n n e l  was a u d i b l e ,  a l o n g  with a s l i g h t  t race o f  
m a i n s  r i p p l e ,  t h e  s u bject ive effect b e i n g  a n  
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i m pa i r m e n t  of low- leve l  a m b i e n c e ,  at h i g h  
sett i n g  of  t h e  a m p l i f i e r ' s  vo l u me c o n t ro l .  Apar t  
f r o m  t hese a be r r a t i o n s  t h e  f req u e n c y  response 
was c o n s i d e red  to be  ' s m o ot h ' ,  ta pe / h e a d  
i n t i m a cy q u i te  fa i r  a n d  ste reo i ma g e ry reaso n a b l y  
sta b l e .  N o  u nd u e  c o m p ress i o n  w a s  d etected a t  
c o r rect rec o rd m g  leve l s .  H oweve r ,  i t  was 
t h o u g h t  t h a t  U D X L I S  (or  T D K  S A- X  when the 
p r o g r a m m e  c o n t a i n e d  an a b u n d a nce of  h i g h  
a m p l i t u d e  t re b l e  pea k s )  gave a l most a s  good 
resu l ts  as  t h e  best  of  m e t a l s  i n  t h e  dec k ,  
espec i a l l y  w i t h  t h e  a p p l i c a t i o n  of D o l b y  H X ,  
w h i c h  certa i n l y  e n h a nced t h e  H F  h ea d roo m .  
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T . h is is a two- head fro nt- loader ,  the sa m p l e  s u b m itted f o r  review sport i n g  a ' s i lver '  

fasc i a . A l t h o u g h  a bove p r i ce average for  a two- head deck i t  ca rr ies a sort o f  
' p rofess i o n a l '  a u ra w h i c h  te n d s  to b e c o m e  eve n m o re a p pa re n t  w i t h  deta i led  use . Two 
pea k - respo n d i n g  mete r move m e n ts res i d e  be h i n d  a l o n g i sh  wi n dow at  the top of the fasc ia , 
t he i r  b l a c k  ba c k i n g  sett i n g  off the w h i te p r i n t  of the sca l i n g  w h i c h  has the  usefu l ly wide 
ra n g e  f rom - 40 to + 7 d B .  Even i l l u m i na t i o n  i s  prov ided by l i g hts ro u n d  the i n s i d e  edges of  
the window, which a l so e m b races a t h ree- d i g i t  mecha n i ca l  tape co u n te r ,  l i n ked to a 
m e m o ry rewi n d  b u t to n ,  w h i c h  sh ows t h ro u g h  the b l a c k  bac k i n g .  

R e p l a y  s i g n a l  is  f ixed a t  a conve n i e n t  a m p l i f i e r  con nect i n g  leve l ,  a n d  f o r  reco rd i n g  l evel  
contro l  t h e re a re sepa rate s l i d e rs for  the left  and r i g h t  c h a n n e l s .  T hese s l i d e rs a re g ood 
q u a l ity c o m p o n e n ts and have a n  opera t i n g  law w h i c h  i s  not  a s  c o m p ressed a s  some over 
the i n i t i a l  pa rt of the ra nge . l t  is  thus easy to set rec o rd i ng leve l s  q u i te accu ra te ly .  T he re i s  
n o  prov i s i o n  f o r  m i c ro p h o n e s ,  i t  be i n g  N a ka m i c h i ' s p h i l os o p h y  to u se a n  exte r n a l  
i n terface i n  the form of  a n  o p t i o n a l  t h ree- i n p u t  ' m i xer ' , M od e l  M X - 1  00 . 

Tape tra n s port  modes a re e n g a g e d  by latc h i n g-type 'soft-to u c h '  b u tto ns i n  conj u nct i o n  
w i t h  a motor-d r iven ca m a n d  ' l o g i c '  cont ro l ,  w h i c h  pe r m i t  m o d e  c h a n ges w i t h o u t  pass i n g  
t h ro u g h  sto p .  I n d icator  l i g h ts s i g n ify the  se lect i o n  of  reco rd , p l a y  a n d  p a u s e .  A d ua l ­
ca psta n tape d r ive a r ra n g e m e n t  i s  used wh i c h  prov ides adeq u ate tape tens i o n i n g  ove r the 
heads to  e n s u re g o od ta pe / hea d i n t i macy with o u t  re l ia nce hav i n g  to be p laced o n  the ta pe 
pad in a cassette . In  fact , the pad i s  l i fted c lear of the ta pe by the ma c h i n e ,  which he lps to 
red u ce m o d u l a t i o n  n o i s e .  The t ra ns p o rt syste m a l so e m p l oys reso n a n ce m i n i m is i n g  
a rt i f i ce s .  

A l t h o u g h  the S e n d ust reco rd / p l a y  head has  a v e r y  n a r row g a p  ( reta i n i n g a good u p pe r­
t re b l e  res p o n se ) , ear ly  sat u ra t i o n  was not i n d i cated . A stro n g  e rase f i e l d  is p rov ided by a 
d u a l -g a p  erase head . 

S e p a rate p ress-switches a re used for  b i a s  a n d  eq se lect i o n ,  there be i n g  o n e  f o r  
1 201-'s / 701-'s eq a n d  t w o  m o re for  b i a s ,  o n e  of  wh i c h  c h a n ges betwee n  the req u i re m e nts of  
C lass I a nd 1 1  ta pes a n d the other  switc h i n g  to the extra h i g h  b i a s  req u i red by C lass I V  meta l 
ta pes . l t  w o u l d  be bette r for  these switches to be ma rked i n  terms of tape c lass i f ica t i o n  
ra ther  t h a n  S X ,  EX a n d  Z X ,  w h i c h  a re not  g e n e ra l l y u n d e rstood . T h ree m o re matc h i n g  
p ress-switches act i vate D o l b y ,  m e m o ry a n d  M P X f i l te r i n g .  

A m p l i f i e r  i nterfaces a re b y  rea r  ' p h o n o '  soc kets ( n o  D I N ) ,  wh i l e a D I N -type socket cate rs 
f o r  a n  opt i o n a l  extra re mote contro l  u n i t ,  M od e l  R M 1 00 .  A l t h ou g h  t h e re is  no t i m e r  
'sta n d by'  switc h ,  the  d e c k  wi l l  switch o n  for  re p l a y  o r  record w h e n  the ma i ns i s  swi tched o n  
p rov ided t h e  a p p ropr iate t ra nsport  b u ttons have bee n latched o n  before h a n d . T he re is  a 
N a ka m i c h i  t i m e r  f o r  t h i s  fu nct i o n ,  M od e l  D S 200 , ava i l a b l e  as o n  opt i o n a l  extra . 

T h e  deck is meta l - e n c l osed i n  b l a c k ,  a n d  a l t h o u g h  the sa m p l e  was e q u i pped with  a 
' s i l ver '  fasc ia  the same mode l  is a l so ava i l a b l e  w i t h  a matt- b l a c k  f ro n t .  D i m e n s i o n s  
a p p rox i mate 450 x 1 35 x 289 m m  l W  x H x D )  a n d  we i g h t  6 . 4k g . T h e  m a c h i n e  se l l s  f o r  
a r o u n d  £220 . 
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The verdict 
I m u st a d m i t  to e n c o u n ter i n g  d i f f i c u l ty i n  f i n d i n g  a spects of t h i s  deck reaso n a b l y  to c r i t i c ise ! 
l t  is t rue t h a t  some of the decks i n  t h i s  book y i e l d e d  a g reater  meta l M O L ,  b u t  not  a lways 
with the same t rue ness of s m a l l - f l u x  freq u e n cy response o r  up to s u c h  a h i g h  freq u e n c y .  
S o m e  of the mode ls  you wi l l  f i n d  a re better e n d owe d a t  a lesse r p r ice . The la tc h i n g  ta pe 
t ra ns p o rt buttons may not  be to the l i k i n g  of eve ryo n e ;  and t h e n ,  of c o u rse ,  you have n o  
m i c  fa c i l i t i e s .  

H oweve r ,  l o o k i n g  a g a i n  a t  my l a b  res u l ts a n d  t h e  c o m m e nts of a u d i t i o n i n g  I st i l l  f e e l  t h a t  
the p l u s  factors o u twe i g h  the s h o rta ge of fea tu res a n d  the h i g he r  p r ice sta n d i n g  of t h i s  
d ec k .  Ta k i n g  a l l  t h i n gs  i n to acco u n t ,  not  l e a s t  t h e  a u d i t i o n i n g ,  my awa rd m u st be A f o r  
m e r i t  a n d  1 for  va l u e .  

30 NAKA 
480 

20 

10 

dB 
0 

10 100 

The findings 
I was i m p ressed by t h e  s m o o t h ness of t h e  tape 
t ra n s p o rt modes and t h e  q u iet  motor i n g .  The 
' l o g i c '  c o n t r o l  wo rked without  f l a w  and e x h i b i ted 
the u s u a l  'so rt i n g  out '  de lay f o l l owi n g  b u tton  
p ress i n g .  A l t h o u g h  i t  i s  not  poss i b l e  f o r  t h e  user  
t o  ad just  t h e  b i a s  ( a p a rt f ro m  w i t h  t h e  b u t t o n s  
a l re a d y  m e n t i o n e d ) ,  i t  was fou n d  t h a t  t h e  s a m p l e  
was c l ose ly  b iased to my 1 0 )  ref e re n c e  f o r  a l l  
c l a sses o f  t a p e .  

T h e  p e n - ch a rt s h ows s o m e  exce l l e n t  
res p o n ses w i t h  m i n i m a l  D o l by e r r o r  r i g h t  f r o m  
l ow b a s s  to h i g h  t r e b l e  u s i n g  t h e  t h ree  C l a s s  I ,  1 1  
a n d  I V  Maxe l l t a p e s .  L F  per formance was 
m a rg i n a l l y  better  w i t h  MX t h a n  U D X L I ,  the 
former g i v i n g  0 · 55 %  d is tort i o n  and 6d B M O L  
a n d  t h e  la t ter  0 · 8 %  d i s tort i o n  a n d  4d B M O L .  
U DX L I I  h a d  a h i g h e r  d istort i o n  a n d  l ower M O L  
t h a n  U D X L I ,  w h i c h  i s  usu a l .  E l e c t ro n i c  rep lay  
d i stort i o n  a t  1 0d B  output  was m o re than  a 
m a g n i t u d e  l ower  t h a n  U D X L I  at Od B o u t p u t .  

T h e  meters w e r e  s c a l e d  to rea d Od B a t  D L  a n d  
u n deread 2 0 m s  b u rsts by a b o u t  1 o r  2 d B  
S i g n a l / n o ise rat ios  were very g o o d  a t  59 5d B 
r e p l a y  a n d  67d B overa l l  w i t h  S cotch Master  1 1  
1 7� s )  a n d  D o l b y .  T h e  u s u a l  701-'s a n d D o l b y  
i m p rovements we re noted , a n d  t h e  m a i n s  r i p p l e  
c o n t r i b u t i o n  very l o w .  1 201-'s rep l a y  eq was 

a c c u rate ly  a d j u sted , with g o od m a t c h  between 
c h a n n e l s ,  and W & F  was down a t  0 · 07 %  ( re p l a y  
o n ly )  w i t h  zero  s p e e d  e r r o r .  M e t a l  e rased to we l l  
b e l ow no ise  f l o o r .  

H e a d p h o n e  o u t p u t  was adeq uate ly  h i g h  f o r  
low i m ped a n c e  ' p h o nes , a n d  a C 9 0  cassette fast 
spooled in 76 seco n d s ,  wh i c h  i s  swi f t .  T h e  
osc i l log ra m  s h ows average s o r t  of  s q u a rewaves , 
t h e  lower t race w i t h  D o l by p l u s  M P X  f i l te r i n g .  

A l l  l i s t� n e rs were i m p ressed w i t h  t h e  
a u d i t i o n i n g  o l ·  t h e  d e c k ,  espec ia l ly w i t h  meta l 
t a p e  a n d  t o p - g ra d e  p r o g ra m m e  mater ia l .  l t  was 
often d i ff i c u l t  to d e te r m i n e  wi th  conv ict i o n  
w h e t h e r  w e  were h e a r i n g  t h e  sou rce o r  t h e  
r e c o r d e d  m a t e r i a l !  S t e re o  i ma g e ry was 
r e ma r k a b l y  steady and l ow- leve l  a m b ie n c e  n ice ly  
p o r t rayed . A n  i n te rest i n g  featu re is  that  a ny 
l ooseness i n  tape spoo l i n g  is a utomat ica l l y  t a k e n  
u p  a s  soon a s  a cassette i s  i n se rted . 
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N E C  sta n d s  for  the  N i p p o n  E l e c t r i c  C o m p a n y  of J a pa n  a n d  t h i s  i s  the f i rst o p p o rtu n i ty I 

have had of exa m i n i n g  t h i s  C o m p a n y ' s  wa res . T h e  deck  i s  a fro n t - l o a d e r  u s i n g  two 
motors a n d  l o g i c ,  s o l e n o i d-operated ta pe t ransport T h e  operat i n g  b u ttons  a re the l ow­
p ressu re type , th ose for reco rd , p l a y  and pause ha v i n g  l i g h t  i n d i cators . lt  i s  a two- head 
des i g n  e n c l osed in  b l a c k - c ra c k le-f i n i s h ed meta l with ' b rushed a l u m i n i u m '  fasc ia  ( the sa les  
leaf let  i ssued with  the  deck wou l d  i n d i cate t h a t  t h e r  a i s  a l so a n  a l l - b l a c k  vers i o n ) .  

M ete r i n g  i s  t r u e  pea k w i t h  a u t o  pea k h o l d  o f  t h e  f l u o rescent  d i g i ta l  bar-g ra p h  type , t h e re 
b e i n g  1 4  seg m e n ts per  c h a n n e l .  S ca l i n g  is f rom - 20 to + 8  d B  a n d  t h e  se g m e n ts a b ove 
zero a re red-g l owi n g . A rea r cont ro l  ma kes i t  poss i b l e  to adjust  the b r i g h tness of d i s p l a y .  D L  
occu rs a ro u n d  + 3d B w h i c h  seems ra t h e r  h i g h  for  a pea k - respo n d i n g  d i s p l a y . 

B i a s  a n d  eq a re set together  by a fou r-pos i t i o n  rota ry sw i t c h  for  a l l  fou r tape c l a sses . A 
sepa ra te c o n t r o l  p rov ides f i n e  b i a s  a dj u stment  over a sca l e  ma rked _±_ 1 0 .  D o l  by ca n be 
act iva ted with  or w i t h o u t  M P X f i l te r i n g ,  a n d  the rec o rd i n g  leve l  is set by a l a r g i s h  f r i c t i o n ­
c o u p l e d  d u a l - c o n c e n t r i c  k n o b .  A sepa rate s ma l l e r  cont ro l  k n o b  adj u sts the re p l a y  l e v e l  a s  
we l l  as  the  hea d p h o n e  leve l . A ' ta p e  ru n '  i n d icator  f l a s hes o n  a n d  o f f  w h e n  t h e  tape is  
movi n g ,  and a l i g h t  a l s o  s h ows w h e n  D o l by i s  e n g a g e d . 

T h e  deck  i n c l u d es severa l ' a u to '  fu n c t i o n s  i n c l u d i n g m e m o ry rewi n d  w h i c h  works  a g a i nst 
ta pe c o u n te r  zero, a u to-rew i n d  and a u to- p l a y .  T h e re i s  a l so a swi tch  w h i c h  a l l ows the deck  
to be act ivated o n  reco rd o r  p l a y  by a n  exte r n a l  t imer  ( n ot s u p p l ie d ) .  A m p l i f i e r  i n te rfa c i n g  i s  
by rea r ' p h o n o '  sockets w i t h  the o p t i o n  of D I N  socket  i n terfa c i n g ,  the  c h a n g eover b e i n g  
affected by a f ront  switc h . I n  the  ' D l  N '  pos i t i o n  the  f ront  m i c  j a c k s  a re a l so b r o u g h t  i n to 
c i rc u i t .  T h i s  i n p u t  se lector  switch has a ' re c o rd m u te '  p o s i t i o n  w h i c h  a l so d i sa b les  the 
meter i n g .  

T h e  d e c k  i s  q u i te p l easa nt  to the eye,  b u t  a l i t t l e  l a r g e r  tha n s o m e ,  hav i n g  the  
a p p ro x i mate d i m e n s i o n s  of 450 x 1 1 0 x 340 m m  ( W  x H x D l .  We i g h t  i s  a round 8 · 6 k g . T h e  
e rase head i s  fer r i te w h i l e  the record / re p l a y  h e a d s  a re l a m i nated S e n d u st .  S e l l i n g  pr ice  i s  
expected to be a r o u n d  £ 1 80 .  

The verdict 
For a two- head deck  the p r i c e  is  gett i n g  towa rds the top of the sca l e ,  a n d  ta k i n g t h i s  i n to 
acc o u n t ,  the  lab res u l ts and the l i s te n i n g  i m p ress i o n s ,  a l o n g  with the  fea tu res offered my 
award re l a t i ve to the test sa m p l e  i s  D for  mer it  and 3 for  va l u e .  l t  i s  p roba b l e  that  other 
sa m p les wi l l  g ive i m p roved res u lts , w h i c h  c o u l d  then be ex pected to b r i n g  the  mer it  a n d  
va l u e  a b ove g r o u p  ave ra g e .  
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The findings 
I c o u l d n ' t  he lp  fee l i n g  t h a t  t h e  deck  was p r o b a b l y  
a n  e a r l y  U K  sa m p l e .  T h e  c o u n te r  reset b u t t o n  
was s t i c k i n g  i n  a n d  t h e  cassette c a r r i e r  seemed 
to be less mec h a n i ca l l y sta b l e  than i t  s h o u l d  b e .  
T h e  l a b  eva l u a t i o n  a l so gave t h e  i m p ress i o n  t h a t  
t h e  c i rc u i t  e l e c t r o n i c s  were n o t  o p t i m ised to reap 
t h e  deck 's  f u l l  pote n t r a l .  

For  exa m p l e ,  t h e  p e n - c h a r t  ex poses q u i te  
s e r i o u s  D o l b y  i n teg r i ty e r ro r s  w r t h  a l l  tapes 
p l otted . N o  o p e ra t i n g  i ns t r u c t i o n s  were s u p p l ied  
n o r  were  t h e  facto ry set t i n g - u p  tapes k n own to 
m e .  Anywa y ,  s i nce t h e  deck featu res a f ine  b ias  
contro l  o n e  wou ld  assume t h a t  i t  was t h e  
i n te n t i o n  o f  t h e  d es i g n e rs to m a k e  t h e  deck  a s  
f l e x i b l e  a s  poss i b l e  w i t h  respect to  t a p e  types 

Because of  t h e  p a r t i c u l a r ly  b a d  D o l b y  e r r o r  
w i t h  M a x e l l  M X  I dec ided  to i n c l u d e  a n  a d d i t i o n a l  
ove ra l l  response w i t h  S c o t c h  M e taf i n e .  
A l t h o u g h  t h e  D o l b y  e r r o r  w a s  less w i t h  t h i s ,  i t  
was s t i l l  q u i t e  a p pa re n t  a s  you  wi l l  see . Lab  p l o t s  
u s i n g  U D X L I I I C iass  1 1  t a p e )  w e r e  a l s o  m a d e ,  a n d  
w i t h  t h i s  tape t h e  e r r o r  was less . R e p l a y  eq was 
a l so fe lt  · to be a t r i f l e  m a l a l i g ned , the m i d ­
spect r u m  res u l t  s h owi n g  + 1 · 2d B a t  1 25 H z  a n d  
- 0  Sd B a t 6 · 3k H z .  

T h e  f i n e  b r a s  c o n t r o l  a p pea red t o  have l i t t l e  o r  
n o  i n f l u e n c e  o n  C l a s s  I V  tapes F o r  U D X L I  I was 
o b l i g e d  to set the c o n t ro l  to  + 10 to a v o i d  
excess ive t r e b l e  l i f t ,  w h i l e  w i t h  U D X L I I  i t  w a s  
b e s t  set a t  - 1 0 .  

I w a s  a l s o  d r sa p p o i n ted w i t h  t h e  L F  
pe rfo r m a n c e  u s r n g  U D X L I ,  t h e  d is tort i o n  
measu r i n g  0 · 9 %  a n d  t h e  M O L  3d B M e t a l  d i d  
b e t t e r  a t  0 7 %  d is tor t i o n  a n d  M O L  5 5d B ,  b u t  
t h e  m a r k i n g  o f  m e t a l  tape  perfo r m a n c e  h a d  to be 
c u rt a i l e d  owi n g  to t h e  D o l  by e r r o r .  D i s t o r t i o n  on 
t h e  record m o n i t o r  s i g n a l  a t  + 1 0 d B  o u t p u t  was 
accepta b l y  low . 

S r g na l / n o ise rat ios  were very good , b e i n g  
57 5d B r e p l a y  ! w i t h  o n l y  a m r n o r  a m o u n t  o f  
m a i n s  r r p p l e l  a n d  66 · 5d B overa l l  w i t h  S c o t c h  
M a ster  1 1  a t  70f.< S  a n d  w i t h  D o l b y . A l m ost  t h e  f u l l  
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1 0d B  of i m p rovement  w i t h  D o l by was measu red 
a n d  4d B i m p rove m e n t  with 701-'s  eq . 

Wow a n d  f l u t ter  was a ro u n d  t h e  0 · 1 %  m a r k  
a n d  t h e re w a s  a bs o l u te l y  n o  s p e e d  e r r o r .  A C90 
rewo u n d  in 1 26 seco n d s .  T h e re was n o  u n de r­
rea d i n g  on t h e  meters w i t h  20ms bu rsts , a n d  t h e  
h e a d p h o n e  d e l r very  w a s  h i g h  e n o u g h  f o r  most  
i m pe d a n ce ' p h o n e s .  T h e  s q u a rewaves s h ow a 
fa i r  a m o u n t  of ' r i n g i n g '  a n d  m o re sta r t r n g  
overshoot  w i t h o u t  D o l  by t h a n  w i t h  I l ower t ra c e )  

U n d e r  a u d i t i o n  t h e  lower- t reb le  d e p ress i o n  
w i t h  D o l by a c t i v e  c o u l d  somet i mes be detecte d ,  
d e p e n d i n g  o n  t h e  leve l  of t h e  reprod u c t i o n , a n d  
s o m e  l i s teners  p referred t h e  res u l t  u s i n g  m e t a l  
t a p e  w i t h  D o l by swi tched off .  As t h e  e r r o r  
between t h e  t w o  c h a n n e l s  d i ffered t h e  stereo 
i ma g e  h a d  a t e n d e n c y  to wa n d e r  a ro u n d  a b i t .  
G e n e r a l  n o i se leve l  w a s  l o w ,  t h o u g h ,  a n d  h a d  i t  
n o t  been f o r  t h e  s m a l l - f l u x  freq u e n cy response 
a be r r a t i o n s  a h r g he r  m a rk f o r  a u d i t i o n i n g  wou ld  
have been assu red . Th is  i s  a p i t y  for  I fe l t  t h a t  t h e  
d e c k  h a d  more  pote n t i a l  t h a n  t h e  sa m p l e  
c o n veyed . 

T h e  mete r i n g  was favou red a n d  the  m a c h i n e  
was easy to use a n d  e m b o d ies fea tu res t h a t  
c o u l d  be of  u se to n o r m a l  u s e r s .  
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ONKYO Tft2060 £200 
T h i s  th ree- head deck with  off-ta pe m o n i tor i n g  i s  a n  u p-ma rket vers i o n  of the two- head 

T A2040 yet the ex pected se l l i ng p r ice i s  re ma r k a b l y  c o m pet i t ive . T he sa m p l e  
rece ived f o r  t h i s  review w a s  the f i rs t  U K o n e ,  w h i c h  a p p e a red to have b e e n  we l l  eva l ua ted 
e l sewhere before a r r i v i n g  at  my l a b .  l t  i s  l i ke l y ,  t h e refore , t h a t  some of the c r i t i c i s m s  may 
have bee n resolved by t h e  t ime i t  gets i n to the s h o ps . 

l t  is a f ront- l o a d e r  a n d  i s  c o n ta i ned i n  a ' s i lver '  - f i n i s hed meta l e n c l o s u re w i t h  ' b rushed 
a l u m i n i u m '  fasc i a . B ias  a n d  eq a re esta b l i shed by a t h ree- pos i t i o n  swi tch ( n o spec i f i c  
p os i t i o n  for  C l a ss I l l  Fe C r  ta pes ) a n d  a f i n e  b i a s  c o n t r o l  perm i ts opt i m i sat i o n .  T h i s  i s  a i ded 
by a two-t o n e  osc i l la tor  which records s u i t a b l e  level  333 H z  and 1 0k H z  s i g n a l s  o n  the tape 
a l ternate ly  and m o n i to rs t h e m  in  rea l t i m e  o n  the mete rs f rom the re p l a y  hea d .  W h i le th is  i s  
t\a p pe n i n g  t h e  p l a n  i s  to a d j u s t  the  b i a s  c o n t r o l  u n t i l  the  def lect i o n  i s  t h e  sa m e  a t  b o t h  
f req u e n c ies . T h i s  i s  a s i m p l e  p rocess w h i c h  a p pea rs to  w o r k  we l l  i n  p ract ice . O n kyo ca l l  i t  
' Au t o  Acc u b i a s ' . 

The deck i n corporates D o l  by B wh i c h  ca n be u sed w i t h  or w i t h o u t  M P X  f i l ter i n g  a n d  
D o l by H X .  T h e re i s  a l so a swi tch for  externa l l y  t i med re p l a y  o r  record w h i c h  h a s  two extra 
pos i t i o n s  for  m e m o ry rew i n d  a n d  a u to-p lay  ( e g ,  w h e n  zero on t h e  tape c o u n t e r  is rea ched 
d u r i n g  rewi n d  t h e  fast spoo l i n g e i ther  stops o r  the  t ra ns p o rt goes a u to m a t i ca l l y  i nto p lay 
m o d e ,  depen d i ng o n  the pos i t i o n  of t h e  swi tc h ) . 

Tape t ra ns p o rt is l o g i c-contro l l ed o p e rated by e l o n g a ted ' soft-to u c h '  switches . T h e re i s  
a lso a p ress- i n  rota t i n g  c o n t r o l  w h i c h  m a kes i t  poss i b l e  to i n trod uce f a d e  i n s  a n d  o u ts o n  a n  
a l ready recorded ta pe . A s ma l l  p u s h - b u tt o n  swi tches between sou rce a n d  tape a n d  a n ot h e r  
prov ides record m u te wh i l e  h e l d  d e p ressed . A m i n i - k n o b  a dj u sts l i ne re p l a y  l e v e l  a n d  t h e  
hea d p h o n e  m o n i tor i n g  l e v e l  s i m u lta n e o u s l y .  A m p l i f i e r  i n terfa c i n g  i s  to  rea r ' p h o n o '  sockets 
( n o  D I N  opt i o n )  and sta n d a rd jack sockets a re f i tted a t  the  f ro n t  for  hea d p h o n es and left 
a n d  r i g h t  m i c s .  A rea r D I N -type socket acco m m odates a remote contro l .  

I n d i cator  l i g hts s i g n i fy w h i c h  tape tra n s p o rt switch has been d e p ressed ( w i t h  the 
exce p t i o n  of stop ) .  T he re a re a ls o  i n d icator  l i g hts for  tape type and D o l  by H X .  Meter i n g  i s  
by pea k - respo n d i n g move m e n ts ca l i b ra ted f r o m  - 20 to + 7d B ,  w i t h  D L  occ u rr i n g  a r o u n d  
- 1 d B .  D i m e n s i o n s  a p p rox i mate 4 1 8  x 1 20 x 330 m m  ( W x H x D ) a n d  we i g h t  6 · 5 k g . 
Ex pected se l l i n g p r i ce is a b o u t  £ 1 99 . 90 .  

The verdict 
I m u st a d m i t  to be i n g  i m p ressed by t h i s  deck at  the expected se l l i n g  p r i ce . H a d  i t  not been 
for  t h e  meta l tape l i m i ta t i o n  and t h e  o n e  o r  two m a l a dj u st m e n ts ( w h i c h  wi l l  h o pef u l ly be 
c lea red from later i m po rta t i o n s )  I wou l d  have ma rked i t  even h i g he r  for  m e r i t .  As it i s  I 
awa rd B for  m e r i t  a n d  2 for  va l u e .  
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The findings 
I was g reat ly  i m p ressed by the very f l a t  overa l l  
f req u e n cy res p o n ses a n d  t h e  o n ly m i n i m a l  l a c k  
of  D o l b y  i n teg r i ty a s  s h own by t h e  pen-cha rt ,  
which a p p l ied a lso  to U DX L I I .  You wi l l  see that  
t h e  meta l res p o n se is  on ly  about - 1 d B  in  er ror  
a l l  the  way f r o m  20Hz to 20k H z .  I shou ld  ment ion  
t h a t  these were p lotted after  b i a s  o p t i m i s a t i o n  
w h i c h  p roves t h a t  the ' A u t o  Accu b i a s '  w o r k s ,  a t  
least ,  t o  eq u a l ise t a p e  se n s i t i v i ty over the 
s pectru m .  1 201's rep l a y  eq was a t r i f le  o u t  of  
a dj us t m e n t ,  be ing + 0 . 5d B  at  1 25 H z  a n d  
- 1 · 5d B a t  6 · 3 k H z .  

A l t h o u g h  I obta i n e d  very respecta b l e  L F  
perfo r m a n c e  f i g u res wi th  U D X L I  ( O A8 %  
d i stor t ion  a n d  6 · 5d B  M O L  ref . D U ,  t h e  res u l ts  
were less h a p py w i t h  M X  meta l .  At  the 
esta b l is h e d  b i a s  sett i n g  ( for  t h e  MX overa l l  
res ponse i n  t h e  pen-char t )  t h e  d i st o r t i o n  was 
1 %  and the M O L  4d B .  Th is  cou ld be 
i m p roved by a d va n c i n g  t h e  b ias but a t  the 
expense of  the ' f l a t '  u p per-t reb le  res p o n s e .  
R e p l a y  m o n i t o r  mode d istort i o n  was l ow a t  1 0d B  
over D o l b y .  

S i g n a l / no ise  rat ios wete good , t h e  S cotch 
M aster 1 1  retl! c n i n g  65d B w i t h  D o l b y .  W & F ,  too , 
was low at 0 · 07 %  a n d  speed was o n l y  0 · 1 %  
s l o w .  H e a d p h o n e  d e l i very was s u i t a b l e  f o r  8-
o h m  ' p h o nes as we l l  a s  for h i g he r  i m peda nce 
ones,  of  cou rse . 

Fast s p o o l i n g  t i m e  was very p r o t ra cted a t  
m o re t h a n  1 80 seco n d s  f o r  a C90 , b u t  t h i s  was 
a l m ost  certa i n ly c a u sed by an i ncor rect ly set 
t o r q u e  adj u s t m e n t  wi th i n  t h e  mac h i n e .  T h e  
s q u a rewaves s h ow t h e  u s u a l  i n i t i a l ove rshoot  
f o l l owed by ' r i n g s ' , t h e  u p per trace w i t h  D o l  by 
off  and the lower wi th  i t  o n .  

T h e  meters were u n der-rea d i n g  by less t h a n  
1 d B  o n  2 0 m s  b u rsts so  t h ey c a n  be c l a s s i f ied a s  
t r u e  pea k - respo n d i n g .  T h e  deck a u d i t i o ned 
i m p ress ive l y ,  t h o u g h  a l i tt le  m o re tape i nsta b i l i ty 
was noted t h a n  w o u l d  have been ex pected , 
ca u s i n g  a wa n d e r i n g  ste reo i m a g e .  U s i n g  meta l 
tape D o l b y  H X  a p pea red to h a ve h a rd l y  a n y  

effect a t  n o r m a l  reco rd i n g  leve l s .  I f  t h e  level  was 
d e l i b e r a t e l y  i n c re a s e d  l o w - f r e q u e n c y  
c o m p ress i o n  w a s  noted before h i g h-f req uency 
a ber rat ions  and in -band i n termod u la t i o n .  HX 
seemed to work  better  wi th  U DX L I  and very 
good reco r d i n g s  were made o n  this f o r m u l a t i o n  
w i t h H X .  
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OPTONICft RT-7000 
T h is two- head  f ront - loa d e r  i s  of a t t ra c t i ve s l i m l i ne sty l i n � . The h e i g h t  of  the  fa sc ia  1 s  

n o t  m u c h  g reater  t h a n, t h e  h e 1 g h t  of  the  cassette h o l d e r ,  · t he  u p per  h a l f  of  w h 1 c h  1 s  
w i ndowe d . Rea r i l l u m i na t i on h e l p� you t o  s e e  what  i s  h a p p,e n i n g  to  t h e  tape t h ro u g h  t h e  
cassette .  T h i s  w i n d owed pa r t  neat l y  l i nes u p  w i t h  a n  u pper  w i n d owed sec t i o n  of  t h e  fasc i a  
p rope r ,  beh ind  wh ich  l i es t h e  pea k - respo n (J i n g · f l u o resce n t  mete r i n g ,  t h e  tape c o u n te r  a n d  
t h e  ' search  syste m '  i n d i ca tors. T h e  overa l l  i m p ress 1 o n  i s  m o re o f  a s l i m - l i n e  ra d i o  t u n e r  t h a n  
a cassette dec k .  

T a p e  t ra n s p o rt i s  opera ted b y  a so len,o i d  a n d  soft- t o u c h  ' l o g i c '  b u t to n s . M a t c h i n g  but tons  
a r� used fo r  t h e  ' sea r c h  syste m ' , wh ieh  O p t o n ica  ca l l  ·, A u tq P rog ra m me Sea rch Syste m '  
I A P S S  f o r  s h o rt ) ,  fo r  i n p u t  switc h i n g  ( f ron  l i ne ' p h o n o '  sockets to  m i e  w i t h  D I N ) ,  Do l b y  
se lect i o n ,  M P X f i l te r  switc h i n g ,  mete r i n g  pea k h oJ d  swi t c h  a n d  t i med record / re p l a y  switc h .  
A l l  t h ese swi tches a re f i tted t o  t h e  ' s i lvered '  pa r t  o f  t h e  fasc i a . T h e  deck  i s  meta l e n c l osed of  
m a tc h i ng f i n i s h .  Rear  i s  a ha rdboa rd mater i a l .  

T h e  A P S S  sca n s  a rec o rded tape a t  spoo l i n g  s peed i n  e i t h e r  d i rect i o n  a n d  w h e n  a 
d e l i berate pause i s  detecte d ,  o r  a g a p  i n  t h e  recorded mater i a l ,  l as t i n g  fo r  a b o u t  3 sec o n d s  
t h e  fast-s poo l i n g  s t o p s  a n d  t h e  deck  g o e s  i n to n o r m a l  p l a y  mode so t h a t  t h e  recorded 
m a t e r i a l  f o l l owi n g  the gap i s  re prod u ced . I nd icator  sy m b o l s  show t hat  t h e  A P S S  has  been 
a c t i va ted and t h e  d i re c t i o n  of  sca n n i n g  

R e c o rd i n g  leve l  i s  a dj u sted b y  a s ma l l ,  f r i c t i o n-cou p led  d u a l -concent r i c  k n o b ,  a n d  t h e re i s  
a sepa rate k n o b  f o r  re p l a y  leve l  sett i n g  w h i c h  a ls o  c o n t ro l s  hea d p h o n e  v o l u m e .  A m p l i f i e r  
i n terfa c i n g  i s  by rea r ' p h o n o '  sockets ,  w i t h  D I N s o c k e t  o p t i o n  b ro u g h t  i n to opera t i o n ,  w i t h  
t h e  f r o n t  m i c  j a c k s ,  by a p ress- b u t t o n . A fou r -pos i t i o n  rota ry swi tch  se lects  the  b i a s  a n d  eq 
f o r  t h e  fou r c l a sses of  cassette ta pe . 

T h e  f l u o resce n t  ba r -g ra p h  mete r i n g  is ca l i b ra ted f rom - 20 to + 8d B ,  w i t h  D L  a t  Od B ,  
a n d  b y  dep ress i n g  a b u t t o n  the  f i n a l  e l e m e n ts of t h e  two c h a n ne l s  a re reta i ned i n  d i s p l a y ,  
be i n g c o n t i n u o u s l y  u p d a ted by t h e  s i g n a l  pea k s .  I nd i c a t o r  l i g hts  s i g n i fy  p l a y ,  rec o rd ,  pause 
and D o l by modes . 

A b u t t o n  ma kes it poss i b l e  for  you to i n t roduce  y o u r  own d e l i berate pa u ses w h e n  
record i n g  s o  t h a t  t h e  tape c a n  t h e n  be u s e d  to o p e r a t e  t h e  A P S S .  T h e  b u t t o n  i s  dep ressed 
to mute the reco rd i ng s i g na l ,  a n d  after a bo u t  4 seco n d s  the deck goes i n to pause m o d e ,  
w h i c h  i s  reta 1 ned u n t i l  the  p l a y  b u t ton  i s  d e p ressed to  res u m e  t h e  rec o rd i n g .  

D i m e n s i o n s  a p p rox i mate 430 x 9 5  x 320 m m  ( W  x H x D )  a n d  we i g h t  6 k g . Expected 
se l l i n g  p r i ce i s  a ro u n d  £ 1 59 .  

The verdict 
T h i s  deck  was favou red fo r  i ts e n c o u ra g i n g  a u d i t i o n i n g .  O n e  or two odd t h i n g s  were fou n d  
d u r i n g  the  l a b  s c r u t i n y ,  as  w e  h a v e  see n ,  b u t  t h e i r  i m pact  o n  t h e  sou n d i n g  of  t h e  deck  was 
m i n i ma l .  Ta k i n g  a l l  t h i ngs  i n to  acco u n t  I am h a p py to awa rd A for  mer i t  and 1 f o r  va l u e .  
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The findings 
The d e c k  penned s o m e  f a i r l y  f lat  t req u e n c y  
responses w i t h  o n l y  m o d e rate  D o l b y  e r r o r  w i t h  
t h e  t e s t  ta pes u sed , a s  y o u  wi l l  s e e  f rom t h e  p e n ­
c h a r t .  I n  a d 1 t i o n  to the  u s u a l  p l o t s  of 1 201's o x i d e  
a n d  m e t a l  tapes , I d e c i d e d  a l so to s h ow a C l a s s  1 1  
tape p l o t  ( U D X L I I I  t h i s  t i m e .  T h e  meta l  M X  
certa i n ly g a ve a good acco u n t  o f  i tse l f ,  t h e  
- 3d B  p o i n t  b e i n g  p retty c l ose t o  1 8k H z .  
Ext reme ly  good D o l b y  i n teg r i ty  was a l so 
a c h ieved with t h i s  tape  With t h e  extended L F  
resp o n ses o f  a l l  tapes , c o u p l e d  w i t h  t h e  f re e d o m  
f r o m  L F  u n d u l a t i o n s ,  I wo u l d  ' c l a s s i f y  t h e  M X  
res u l t  a s  very good i nd eed for  a two- head dec k .  

U D X L I  s h ows a l i tt l e  H F  p e a k  ( poss i b l y  
record i n g  p re-e m p h a s i s l  a r o u n d  1 4 k H z ,  wh i l e  
U D X L I I s h ows a m o re prog ress ive r i s e  to u p per­
t reb le  and a h i g h e r  H F  response 

R e p l a y  eq a t  1 20JJ S m i d-spec t r u m  was good at  
LF ,  b u t  h a d  a l i t t l e  d roop of  O · Bd B a t  6 3k H z .  

S i g n a l / n o ise rat ios  were good , re p l a y  b e i n g  a s  
h i g h  a s  5 9  d B  ( w i t h  o n l y  m i n i ma l  r i p p le ) ,  a n d  
overa l l  w i t h  S c o t c h  M a ster  1 1  a t  701-'s  e q  a n d  w i t h  
D o l b y  67 · 5 d B  - a top res u l t  I 

L F  perfo r m a n c e  w i t h  U D X L I  was good a t  
0 · 5 %  d is t o r t i o n  a n d  6 5d B M O L .  M e t a l  was not  
q u i te  a s  good at  0 . 7 %  d i s t o r t i o n  a n d  5d B M O L  
W & F  was q u r t e  reaso n a b l e  a t  0 · 09 %  w i t h  
- 0 4 %  s p e e d  e r r o r .  S i nce  t h e  d e c k  u ses a 
sepa rate s p o o f i n g  motor  ( d i rect- d r ive ca psta n 
m o t o r )  I was expect i n g  a less p r o t ra c ted C90 
fast- rewi n d  t i m e  t h a n  the 1 40 seconds 
mea s u red . I was a l so a l i t t l e  d i s a p p o i n ted to f i n d  
t h e  m o n i to r  m o d e  d i s t o r t i o n  h i g he r  t h a n  s o m e  at  
+ 1 0d B  o u tp u t .  A l t h o u g h  th i s  cou ld  be l i m i t i n g  
t h e  M O Ls ( t h o u g h  t h e y  a re  ce rta i n l y  n o t  bad  a s  
t h ey sta n d i ,  i t  wo u l d  need a hi g h e r  d i s t o r t i o n  a t  
a n  o u t p u t  b e l o w  + 1 0d B  s i g n i f i c a n t l y  to a f fect 
the tape y ie ld to my 3% d i stort i o n  t h re s h o l d .  

H e a d p h o n e  d e l i ve ry was a d e q u a t e  for  
m e d i u m / h i g h  i m ped a n ce ' p h o n e s ,  wh i le  even  
a c ross 8 o h ms t h e  s i g n a l  was s t i l l  1 42mV ( a t  D L I  
w i t h  t h e  r e p l a y  c o n t r o l  a t  m a x i m u m .  
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T h e  s q u a rewaves s h ow fewer ' r i n g s '  w i t h  
D o l b y  off  ( u p p e r  t race ) t h a n  o n  w i t h  t h is d e c k ;  
b u t  I have st i l l  yet  to  s e e  a rea l l y  g o o d  
s q u a rewave f rom a cassette d ec k !  

T h e  test m i c s  i n te rfaced wi t h o u t  p r o b l e m s  a n d  
b o t h  t h e  s e n s i t i v i ty a n d  S / N  ra t r o  were 
c o n s i d e red s u i t a b l e  f o r  d o mest ic  a p p l i c a t i o n s .  

U n d e r  a u d i t i o n  e n c o u ra g i n g  c o m m e n t  was 
g iven by t h e  l i s t e n e rs when t h e  master- tape 
mus ic  was reco rded o n  M a x e l l  M X .  T h e  g e n e r a l  
o p i n i o n  b e i n g  t h a t ,  d e s p i t e  t h e  s m a l l  meta l M O L  
l i m i ta t i o n ,  h e re i s  a deck  w h i c h  ca n d o  J U St ice  to 
the h i g h e r  pr ice of  meta l .  S m oo t h n ess of  
response was good and t h e  bass , a l t h o u g h  a 
l i t t l e  ' b l u r red '  at t i mes on heavy o rga n m u s i c ,  
w a s  t h o u g h t  f u l l  a n d  f i r m .  Low- leve l  a m b i e n ce 
was n i ce ly  p o r t ra ye d ,  a n d  it needed p a r t i c u l a r l y  
h i g h  record i n g  l e v e l s  w i t h  meta l t o  e v o k e  H F  
c o m p ress i o n  s y m p t o m s . 
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PHILIPS N5431 £123 
T h i s  i s  a rat h e r  b u l ky two-head deck wi th  mecha n i c a l  p i a n o  type keys for  tape 

t r a n s p o rt . l t  i s  o n e  of t h e  few decks of  th is  c l a ss n ow in  the  ma rket p l ace without a 
meta l tape pos it i o n . l t  is a f ro n t - l o a d e r  wi th  a see-t h ro u g h  wi n dow a n d  ta pe rema i n i n g  
sca l i n g . M eter i n g  i s  b y  two we l l  i l l u m i nated q uas i -pea k d B  movements sca led f rom - 30 to 
+ 5, with Dol by  level  fa l l i n g  a r o u n d  Od B .  T o  h e l p  you k n ow exact ly  w h e re you r rea l pea ks 
are,  P h i l i ps have i n c l u d e d  a so l i t a ry pea k - respo n d i n g  LED set at  + 4d B .  

B i a s  a n d  e q  a re se l ected s i m u l ta n e o u s l y  by a p ress-sw i tc h ,  t h e re bei n g  t h ree o f  t h e m  for  
tape c l a sses I ,  11  and I l l .  S i m i l a r  switches operate D o l by n o i se re d u c t i o n  and M P X f i l te r i n g  
separate l y .  T h e re is  a l so a m e m o ry sto p swi tch geared to t a p e  c o u n t e r  zero . 

Record i n g  l evel  is set by a l a r g e  d u a l -concentr ic  f r ict i on-cou p l e d  k n o b ,  wh i l e  two s ma l l  
sc rewd r iver  p resets a t  t h e  rear a l l ow f o r  o u t p u t  level  n o r m a l isat i o n  of  t h e  left a n d  r i g h t  
c h a n n e l s  sepa rate l y .  A m p l i f i e r  i n terfa c i n g  is  v ia  rea r ' p h o n o '  sockets wi th  D I N  socket 
opt i o n ,  but t h e  deck does not  p rov ide  sou rce s i g n a l  m o n i t o r i n g  t h r o u g h  the a m p l i f i e r  -
o n l y  fro m t h e  hea d p h o n e s .  

S t a n d a rd Y. i·n j a c k  sockets at  t h e  f ro n t  a ccept l eft a n d  r i g h t  m i cs a n d  hea d p h o n es .  I f  you  
p lug  a s ing le  m i c  i n to the  r i g h t  soc ket , both le f t  a n d  r ight  l i ne  i n puts  a re d i sco n n ected and 
the m ic  s igna l  ca n be recorded o n  both c h a n n e l s  (mono m o de ) .  P l u g g e d  i n to the  left  socket 
o n l y ,  the left  l i n e  i n p u t  i s  d i s c o n nected . With two m ics p l u g ged in you ach ieve n o r m a l  
ste reo record i n g  f ro m  t h e  pa i r .  

T h e  back of  t h e  ca ssette h o l d e r  i s  i l l u m i nated a n d  s ma l l  i n d icator  l i g hts show when D o l  by 
a n d  record a re selected . 

D i me n s i o n s  a p p ro x i mate 450 x 1 50 x 350 m m  (w x H x 0 ) ,  a n d ,  a l t h o u g h  f rom t h e  B l a c k  
T u l i p  ser i e s ,  t h e  fasc i a  o f  t h e  sa m p l e  s u b m i tted f o r  test w a s  brushed-a l u m i n i u m . En c l os u re 
is g rey-f i n ished meta l . T h e  p r i ce ,  I wa s to l d ,  has  been red u ced f rom a r o u n d  £ 1 73 to a b o u t  
£ 1 23 .  

The verdict 
I am so rry b u t  I ca n n ot be very e n t h u s iast ic  over t h i s  n o n - m eta l dec k .  I wa s a l so a n noyed at 
not  be i n g  a b l e  to m o n i to r  the sou rce s i g n a l  from the ' p h o n o '  so ck ets . C a refu l cont ro l  of  the  
pea k record i n g  l eve l s  i s  esse n t i a l  to a c h i eve t h e  best  so u n d  q u a l i ty .  I wo u l d  perso n a l l y  
ra t h e r  p a y  t h e  extra for  t h e  N 5748 . M y  awa rd i s  t h u s  E for  m e r i t  a n d  4 for  va l u e  at t h e  
red u ced p r i ce . 

98 



I 
---�-J 

1o r-���-HH+H---+-,_�++H+---r-t-rt+H+mr��� 

ds��++�������������H 0�10�������--�������--��wu����� 

The findings 
I had a l i tt le  prob lem in f i n d i n g  s u i t a b l e  ta pes for 
the m a c h i n e .  The p l a n  was to u se the l a test 
P h i l i ps b rews , but the h i g h -energy Class I U l t ra 
Ferro was u n d e r- b i a sed by t h e  dec k ,  g i v i n g  a 
s i g n i f ica n t l y  r i s i n g  u p per-tre b l e  res p o n s e ,  w h i l e  
t h e  l a test P h i l i p s  Ferro g a ve a p o o r  L F  M O L  a n d  
h i g h i s h  d i stort i o n ,  t h o u g h  t a m i n g  t h e  u p per­
t reb le  r i s e .  

You wi l l  s e e  f rom t h e  pen-c h a rt t h a t  t h e  l atest 
P h i l i p s  U l tra C h rome g a ve a s a n i t a ry resp o n s e ,  
a l be i t  w i t h  s i g n s  of  D o l by n o n - i n te g r i ty .  I h ave 
a lso i n c l uded the resp o n ses o f  Ferro a n d  U DX L I ,  
both  o f  w h i c h  s u i ted t h e  set D o l b y  leve l s  o f  the 
deck . U DX L I  a l so exh i b i ted a r i s ing  t re b l e ,  as  you  
wi l l  see , b u t  t h i s  ta pe d i d  better  o n  L F  d i s t o rt i o n  
a nd M O L .  

Act u a l l y ,  t h e  L F  perfo rma nce w i t h  most ta pes 
was not g o o d . Ferro p r o d u ced the h i g h est 
d istort i o n  and the least M O L .  U D X L I  was better 
but U lt ra C h ro m e  ca me out best in the dec k .  

I w a s  a l s o  d i s a p p o i nted t o  f i n d  t h a t  t h e  rep l a y  
c h a n n e l  h e a d r o o m  was p o o r .  T h e  d i stort i o n  
t e n d ed to c l i m b  ra p i d l y  a t  i nc rea s i n g  o u t p u t  
a bove t h e  1 %  p o i n t . T h e  d e c k  seemed to b e  
wo rse t h a n  t h e  N5748 i n  t h i s  respect ,  w h i c h  i tse l f  
was n o t  good o n  t h a t  paramete r .  

L i n e  i n p u t  h e a d ro o m ,  t h o u g h ,  w a s  44d B 
w h i c h  w o u l d  be a d e q u ate for  most sou rce 
i n p u t s .  S i g n a l / n o ise rat ios  were a lso a ccepta b l e ,  
b u t  I was u n a b le to atta i n  t h e  f u l l  D o l b y  
I m p rove m e n t ,  a n d  t h e  m a i n s  r i p p l e  o n  t h e  n o i s e  
was h i g h e r  t h a n  f rom s o m e  d e c k s .  W i t h  t h e  
S cotch M aster  1 1  ( 7 0flS )  t he rat i o  was 6 5 . 6d B  
w i t h  D o l b y .  1 201's rep lay e q  was s l i g h t l y  o u t  of  
adj u s t m e n t ,  a s  a l so head a z i m u t h . W & F  was 
good,  t h o u g h ,  a t  n o  m o re than 0 · 08 % , ahd 
speed error  a mere 0 · 1 %  s l o w .  C l a s s  1 1  erase rat io  
was be low no ise .  H e a d p h o n e  y i e l d  was 70mV 
( D U  a c ross 8 o h m s ,  co rresp o n d i n g  to 0 · 6m W  A 
C90 fast-spooled i n  1 20 seco n d s  a n d  t h e  meter 
movements u n d e r-read 20m s b u rsts by a b o u t  
3 d  B .  

T h e  osc i l l og ra m  reve a l s  q u ite fa i r  ( f o r  a 
c assette deck ! )  s q u a rewaves , the l ower trace 
w i t h  D o l b y  and M P X  f i l ter i n g  o n .  The meters , 
i n c i d e n ta l l y ,  were f o u n d  to h ave a res p o n se 
r i s i n g  w i t h  freq uency . 

After  m o d e rate record i n g  leve l s  ( e n s u r i n g  t h a t  
t h e  + 4d B  L E D  does n o t  f l a s h ) ,  t h e  s o n i c  resu l ts  
were better  than m i g h t  be ex pected f rom t h e  lab 
f i n d i n g s ;  b u t  h a rs h n ess and st r idence m a n i fested 
b y  r u n n i n g  a t  the h ig h e r  reco rd i n g  levels t h a t  ca n 
be acco m mo da ted by o t h e r  dec k s .  S tereo 
i m a ge ry was not  very sta b l e  and m i d - r a n g e  
c o l o u ra t i o n  was detected by some l i steners .  
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·PHiliPS N5581 
T h i s  i s  a n ot h e r  m i n i a t u r ised deck , t h e  t i m e  f rom t h e  P h i l i ps B l a c k  T u l i p  m i c ro-syste m ,  

w h i c h  i s  ava i la b le  a s  a sepa rate i tem a n d w h i c h  c o u l d  b e  i n teg rated i n to v i rtu a l ly a ny 
h i - f i  syste m ,  espec i a l l y  w h e re space i s  at a p re m i u m . l t  i s  a two-head d i rect f ront - loader  
w i th  l o g i c  tape t r a n s p o rt c o n t r o l  and  d i g i ta l  e lect ro n i c  ta pe c o u n t i n g . T h e  cassette i s  
c l i p ped i n to a fasc i a  recess a l o n g . the  b o t t o m  of wh i c h  i s  a p rot ru d i n g  pa rt w h i c h  car r i es  the  
soft-tou c h  p ress-b u ttons  a n d  i nd i ca t o r  l i g hts  fo r  p l ay ,  record  a n d  pause . A wel l -e n g i neered 
h i n g e-over  cover  p rotects the  v i ta l  pa rts when  the  deck  i s  not  be ing used . l t  swi n g s  o u t  of  
s i g h t  u nd e rneath  t h e  p ress- but ton  a sse m b l y  when  t h e  deck  i s  i n  o p e ra t i o n  but  i t  i s  n o t  ve ry 
eff i c i e n t  in kee p i n g  o u t  d u st .  

C o m pete n t  e n g i n ee r i n g  i s  i n  ev i d e n c e ,  t h e  ma c h i ne be i n g  f u l l y  meta l e n c l osed of  
esse n t i a l l y  ' b rushed  a l u m i n i u m '  f i n i s h .  M eter i n g  i s  by a pea k - respo n d i n g  f l u o resce n t  d i s p l a y  
ca l i b rated f r o m  - 20 to  + 5 d B  w i t h  + 8d B w h e n  meta l tape i s  se lected . T h e  f l u o resce n t  
e l e m e n ts a re very b r i g h t  a n d  c lea r l y  d i s ce r n i b l e ,  w i t h  a co l o u r- c h a n g e  f i l te r  a b ove Od B .  D L  
wa s f o u n d  to cor respond to Od B ,  both  c h a n ne l s  c l ose ly  matched . 

A p a rt i c u l a r  fea t u re is t h e  e lect ro n i c  ta pe c o u n te r  w i t h  la rge , red-g l ow i n g  d i g i ts ,  a n y  two 
n u m be rs on w h i c h  ca n be e n te red i n to two sepa rate m e m o r ies . For exa m p l e ,  if c o u n te r  
n u m be r  3 0  i s  en te red i n  o n e  of the  memo r i es the  t a p e  wi l l  s t o p  at  c o u n te r  n u m be r  3 0  d u r i ng 
fast rewi n cj .  l t  i s a l s o  poss i b l e  to l i n k  m e m o r ised co u nter  n u m be rs to a u top l ay  a n d  a u to­
rew i n d  f u n c t i o n s  so that the  tape wi l l  p lay from the f i rst  n u m b e r  to the  seco n d ,  t h e n  rewi n d  
b a c k  to  t h e  f i rst  n u m b e r  a n d  p l a y  a ga i n ,  a n d  so o n . O t h e r  t r i c k s  a re a ls o  poss i b l e  s u c h  a s  
a u t o p l a y  a n d  a u to- rewi n d  between t h e  s t a r t  of the  cassette a n d  cou nter  n u m be r ,  between a 
c o u nter  n u m b e r  a n d  e n d  of the  cassette a n d  between t h e  sta rt a n d  e n d  of t h e  cassette 
w i t h o u t  m e m o ry ass i sta nce . 

T h e  m e m o ry f u n ct i o n s  a re h a n d led  by s ma l l  p ress- b u tt o n s  as a l s o  a re tape b i a s  a n d  eq 
se lect i o n s ,  the  latter two b e i n g  selected s i m u l taneous ly  fo r  tape c lasses I ,  11 a n d  I V .  Dol by 
no i se  red u c t i o n  w i t h  o r  w i t h o u t  M PX f i l te r i n g  can a l s o  be se lected by p u s h - b u t t o n s ,  s m a l l  
l i g hts  s h ow i n g  t h e  e n g a g e m e n t  of  D o l by a n d  meta l tape . A f r i c t i o n -cou p led  d u a l -concent r i c  
knob  i s  used fo r record i n g  l eve l  c o n t ro l .  Am p l i f i e r  i n ter fa c i n g  i s  by ' p h o n o '  soc kets - n o  
D I N  socket o p t i o n , w h i c h  i s  a t u r n - u p  fo r P h i l i ps ,  t h o u g h  t h e  d e c k  i s  l a be l l e d  a s  be i n g  m a d e  
i n  J a pa n !  M i c  i n p u t  i s  act iva ted a n d t h e  ' p h o n o ' i n p ut  defeated by t h e  i nsert i o n  of  a 
sta n d a rd Y. i n  j a c k  p l u g ,  e a c h  c h a n n e l  be i n g  i n d e p e n d e n t l y  o p e ra t ive i n  t h i s  respect . A 
sta n d a rd j a c k  socket is p rese nt  fo r hea d p h ones ,  b u t  t h e re is no rep lay  leve l  c o n t ro l .  

D i me n s i o n s  a p p ro x i m a te 260 x 1 00 x 2 1 0  m m  ( W  x H x D ) ,  a n d  the  p r ice  was g iven as  
£220 . 
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The verdict 
T h is is certa i n l y  a n other  attract ive m i n i -deck a n d  o n e  w h i c h  is  pa rt i c u l a r l y  we l l -e n g i neered . 
I wo u l d  have been h a p p i e r  wi th  bette r u p pe r-tre b l e  freq u e ncy res ponses ,  w i t h  a l i t t le  m o re 
meta l  L F  M O L  a n d  w i t h  less W & F  a n d  m o re speed acc u ra c y .  T h e  a u to-f u nct ions  cou l d  
p rove usefu l .  T h ey a re fa i r ly versat i l e .  L i k e  m ost m i n i s there is  a p r i c e  p re m i u m  t o  pay . Over 
£200 for  a two-head deck c a n  seem a l ot w h e n  c o m p a re d  with  m o re conve n t i o n a l -s ized 
decks of eq u a l  o r ,  p e r h a p s ,  s l i g h t ly  better  perfo rma nce . H oweve r ,  t h e  a u d i t i o n i n g  a n d 
featu res have to be l i n k e d  i n to the e q u a t i o n . I m u st a d m i t  to hav i n g  a l i t t le  d i ff ic u l ty i n  
ra n k i n g  t h i s  d e c k ;  b u t  I fee l i t  deserves a C for  mer i t  ( I  wo u l d  have g i v e n  i t  a ' B '  h a d  t h e  
freq u e ncy responses a n d  W & F  been bette r )  a n d 3 for  va l u e .  
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The findings 
T a pe t r a n s p o r t  and the a u to - f u n c t i o n s  
per(ormed w i t h o u t  p r o b l e m s ,  b u t  i n  o rder  to z e ro 
t h e  c o u n t e r  it was f i rst necessa ry to p l a ce t h e  
d e c k  i n  s t o p  m o d e ,  w h i c h  I f o u n d  a t r i f l e  
a n n o y i n g  f o r  some a p p l i ca t i o n s .  T h e  cassette 
recess i s  b r i g h t ly  l i t  a t  t h e  rea r  so  the tape can be 
seen c l e a r l y  t h r o u g h  t h e  cassette w i n d ow .  T h e  
d e c k  wa s f o u n d  to r u n  a l i tt l e  wa rm , t h e re b e i n g  
a s m a l l  h e a t  s i n k  at  t h e  ba c k .  

l t  seemed o n l y  r i g h t  w i t h  a P h i l i ps deck  to use 
P h i l i p s  tapes ( n ot the i r  latest ones )  for  the 
p r i m a ry test s .  T h e  p e n - c h a rt s h ows t h a t  a l l  t h ree 
c l a sses s u f f e red from t reb le  droo p ,  t h o u g h  in a l l  
ca ses t h e  D o l by i n tegr i ty  was good . 1 201-'s re p l a y  
eq  w a s  q u i te respecta b l e  m i d-spect r u m  with  a 
l i t t le  boost at 1 25 H z .  T h e  u p pe r-t re b l e  ro l l -o f f  o f  
t h e  overa l l  resp o n ses c o u l d  be d u e  to a l i t t l e  t o o  
m u c h  b i a s  f o r  t h e  P h i l i ps ta pes o r  H F  e q  
m a l a d j u s t m e n t  l o r ,  p e r h a p s ,  a b i t  o f  both  I .  

L F  p e r f o r m a n c e  w i t h  t h e  C l ass I a n d  I V  ta pes 
was a lso  very reaso n a b l e ,  d i st o rt i o n  be i n g  0 · 7 %  
a nd M O L  6 5d B w i t h  C l ass I a n d  0 8 %  a n d  5 5d B 
w i t h  C l a s s  IV ( meta l ) .  S i g n a l / n o ise rat ios  gave 
n o  c a u se f o r  a l a r m  but ,  a l t h o u g h  m a i n s  r i p p l e  
c o m p o n e n ts w e r e  n o t  u n d u l y h i g h  w h e n  
measu red i n  t h e  l a b ,  they  c o u l d  j ust  a b o u t  be  
h e a rd u nd e r  a u d i t i o n  w i t h  t h e  a m p l i f i e r  vo l u m e  
s e t  h i g h  w h e n  t h e  prog ra m m e  w a s  a t  l o w  leve l .  

H oweve r ,  t h e  we i g h ted ra t io  w i t h  S cotch Master  
1 1  us ing  701-'s eq a n d  D o l by was u p  w i t h  the  best 
at  65 . 5  d B .  D i st o r t i o n  in m o n i t o r  mode was 
sat i sfactory at  + 1 0d B  l i n e  o u t p u t .  

W & F  w a s  h ove r i n g  a ro u n d  0 · 1 2 % ( D I N )  a n d  
t h e  tape w a s  ru n n i n g  1 1 %  fast . A C90 fast­
s p o o f e d  in 1 1 1  seco n d s .  H e a d p h o n e  y ie ld wo u l d  
be  s u f f i c i e n t  f o r  l o w  a s  w e l l  a s  med i u m  a n d  h i g h  
i m pe d a n c e  ' p h o n e s .  M e te r i n g  u n d e r- read 20ms 
b u rsts by a b o u t  1 d B ,  so from t h e  p r a c t i c a l  a spect 
i t  ca n be rega rded a s  pea k - respo n d i n g .  I t h o u g h t  
t h e  s q u a rewave w i t h  D o l b y  p l u s  M P X f i l te r i n g  
( l owe r t race)  w a s  re la t ive ly  qood ! 

T h e  test m r c  revea led a d e q u a te i n p u t  
s e n s i t i v i ty a n d  a no ise f l o o r  low e n o u g h  not  t o  
d etract  f rom m o s t  d o mest ic  a p p l i c a t i o n s . I t h i n k  
t h a t  most p e o p l e  wo u l d  be h a p p y  w i t h  t h e  
r e p rod u c t i o n  f r o m  t h i s  dec k .  T r a n s i e n t  ' s p a r k l e '  
was s l i g h t l y  l e s s  b r i g h t  t h a n  s o m e ,  a n d  c r i t i c a l  
l i sten i n g  e x p o s e d  m i l d  c o l o u r a t i o n  at  l o w - a n d  
m i d - ra n g e ,  b u t  t h e  bass i tse l f  was f a i r l y  f i r m  a n d  
a m b ience a c c u racy fa i r l y  good . W i t h  the  
meter i n g  ( u sed c o r rect ly )  i t  was not  easy to run  
i n to obt rus ive  tape c o m p ress i o n .  M eta l was 
favou red over the  ox ide  f o r m u l a t i o n s  f o r  t h e  best 
record i n q  of t h e  master-ta pe m a te r i a l .  
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PH1L1PS 15748 £260 
D u r i n g  the cou rse of i ts ex istence the p r i ce of t h i s  we l l  eq u i pped P h i l i ps has been 

s lashed q u i te d ra mat ica l l y .  l t  i s  a t h ree-head deck with  log ic contro l  and of  b lack f i ne­
g ra i n  f i n i s h  m a tc h i n g  t h e  other  i tems of t h e  B l ac k  T u l i p  ser ies . l t  i s  su bsta n t i a l l y  l a rg e r  a n d  
m o re massive t h a n  m ost of t h e  o t h e r  decks a n d  q u i te  ' p rofess i o n a l '  l o o k i n g . T h e  cassette i s  
l o a d e d  i nto a smoot h l y  open i n g  h o l d e r  w i t h  a wi n d owed f ro n t  a n d  sca les  showi n g  t h e  
a p p ro x i mate p l a y i n g  t i m e  re ma i n i n g o n  t h e  ta pe . l t  i s  d o u b l e- D o l by a n d  p rov i des sou rce a n d  
off-ta pe m o n i tor i n g  se l ected by a l ever swi tc h .  S i m i l a r  swi tches a l l  i n  a r o w  a l o n g  t h e  
botto m of t h e  fas ic  operate both D o l by a n d  D N L  n o i se red uct i o n ,  M P X / R F  f i l ter i n g , 
sepa rate eq a n d  b i a s  for  ta pe c l a sses I ,  1 1  a n d  I V , a n d  post-fa d e .  

Record i ng level  i s  a dj u sted by sepa rate l e ft a n d  r i g h t  cha n ri e l  s l i d e rs a n d  t h e  re p l a y  level  
ca n be n o r m a l i sed by sc rewd r iver  p resets at  t h e  rea r - one for  each c h a n n e l .  A t h i rd s l i d e r  
sets t h e  post-fa de rate . T h e  post-fa de feat u re ma kes i t  possi b l e  to fade o u t  t h e  e n d  o f  a 
recorded sect i o n  c lea n l y  after  it has been made . T h e  tape is wo u n d  to t h e  a p p rox i mate 
p o i n t  were t h e  fade is  req u i red and t h e  reco rd i n g  then re p l a yed and m o n i to re d .  W h e n  the 
p rec ise po i n t  i s  rea ched t h e  post-fa de swi tch i s  opera ted , and t h e  reco rd i n g  then g ra d u a l l y  
fades o u t  at  t h e  rate s e t  by t h e  s l i d e r .  To a v o i d  a c c i d e n t a l  erasu re t h e  switch needs to b e  
u n locked by a s l i d i n g  button before i t  c a n  b e  o p e ra ted . 

M eter i n g  uses fast-respo n d i n g  movements  ca l i b rated fro m  - 30 to + 3 d B  a n d  two 
pea k - respo n d i n g  L E D s  set at  + 4 a n d  + 7 d B .  T h e  sca l e  ba c k i n g s a re eve n l y  i l l u m i nated 
and red i l l u m i n a t i o n  a t  the  rea r  of t h e  cassette ho lder  he lps you  to see the ru n n i n g of the 
ta pe . Whi le  t h e  tape is  p l a y i n g  i t  i s  poss i b l e  to spoo l  i n  e i ther  d i rect i o n  by h o l d i n g  down t h e  
a p p ro p r iate spoo l i n g  button - n o r m a l  rep l a y  res u m i n g w h e n  t h e  button  is  re leased . T h i s  i s  
a sort o f  c u e / rev iew fa c i l i ty b u t  m i n us so u n d  m o n i t o r i n g .  

T h e re a re sta n d a rd Y. i n  m i c  j a c k  sockets a t  t h e  f ro n t  b u t  n o  m i c  m i x i n g .  T h e  m i c  c i rc u i t  i s  
e n g a g e d  a n d  t h e  l i n e  i n p u t  d i s co n n ected b y  i nsert i o n  o f  t h e  m i c  j a c k  p l u g .  A m p l i f i e r  
i n te rfa c i n g  can be e i t h e r  ' p h o n o '  o r  01  N .  

A b i g  t h i n g  is  made of  h ea d p h o n e  m o n i tor i n g  by way o f  a sepa rate i n b u i l t a m p l i f i e r ,  l eve l  
and b a l a n ce c o n t r o l s .  T h e  t h ree-d i g i t  mecha n i c a l  tape cou n te r  i s  re lated to  a m e m o ry 
butto n ,  wh i l e  a n other  button  p rov ides a u to-repea t .  Each ' l og i c '  button  f o r  t h e  t a pe 
t ra ns p o rt sh ows a sma l l  l i g h t  when d e p ressed . 

D i m e n s i o n s  a p p rox i mate 428 x 1 50 x 300 m m  a n d  t h e  fasc ia is eq u i pped with  s i d e  s lots 
for  ra c k  m o u n t i n g . The deck is  n ow se l l i n g  fo r a ro u n d  £260 , which is  a l m ost £200 b e l ow the 
o r i g i n a l  p r i ce . 
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The verdict 
We have seen t h a t  t h e  m a c h i n e  is not tota l l y  b l e m i sh-f ree (what  m a c h i n e  i s ? ) .  I h a d  to 
c r i t i c i se re p l a y  a n d  l i n e ove r load m a rg i ns a n d  i nco rrect b i a s i n g  for t h e  l atest h i g h-energy 
C lass I and IV  tapes . Nevert h e l ess ,  t h e  m a c h i ne carr ies  some usefu l  e l ectro n i cs for  i ts  
red u ced p r i ce a n d  t h e  a u d i t i o n i n g  was accepta b l e  at  t h e  correct record i n g  leve l s .  Had t h e re 
been better re p lay  a n d  l i ne i n p u t  h ea d ro o m s  a n d  a h i g h e r  C l a ss 1 / I V b i a s ,  my award for  
mer i t  wo u l d  have been h i g h e r .  As i t  i s  I st i l l  f ind  t h e  mach i n e  a bove avera g e  a n d  g i ve B fo r 
mer i t  a n d  2 for  va l u e .  
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T h is is t h e  seco n d  s a m p l e  of t h e  N 5748 w h i c h  
h a s  passed t h r o u g h  my l a b ,  a n d  c h ec k i n g  w i t h  
t h e  res u l ts of  t h e  ea r l i e r  o n e  I w a s  h a p p y  to note 
t h a t  a g o o d  few o f  t h e  pa ra meters we re s i m i l a r .  I 
was u n h a p p y ,  t h o u g h ,  to f i n d  t h a t  t h e  o r i g i n a l  
rep lay  c l i p p i n g  h a d  n o t  been i m p roved ; b u t  a s  
noted i n  a n  e a r l i e r  review t h i s  m u st b e  
co n s i d e red  i n  pe rspect ive . W h a t  i t  b o i l s  down to 
i s  t h a t  a t  about  + Sd B output  the d i s tort i o n  i n  the 
r e p l a y  c h a n n e l  i s  u p  to a bo u t  1 %  

N o w ,  a t  + Sd B o u t p u t  t h e  t a p e  d i stort i o n  i s  
g ross ly p redo m i n a t i n g ,  a nywa y ,  so a l i tt l e  
seco n d - h a r mo n i c  o f  e lect ro n i c  d is t o rt i o n  i s  n o t  
g e n e r a l l y  worry i n g  - i n  f a c t  i t  c a n  be a b l e ss i n g  
beca use i t  t e n d s  to d i s g u ise  t h e  t h i rd - h a r m o n i c  
f rom t h e  tape ! O b v i o u s l y ,  ru n n i n g  a t  a b n o rm a l l y  
h i g h  record i n g  l a n d  h e n ce re p l a y )  leve l s ,  c l i p p i n g  
d is t o rt i o n  w i l l  be  hea r d ;  b u t  a t  n o r m a l  record i n g  
leve ls  my l i st e n e rs were ce rta i n l y  n o t  teeth­
g r i t t i n g .  

L f'  perto r m a nce v i a  t a p e  resu l ted i n  a v e ry 

I I 

:; j, I I I 
I I 

� I 
10k 20k 

I 

G r a p h  to s h ow h o w  
i s o l a t i o n  between record 
a n d  m o n i t o r  c h a n n e l s  
d e c reases a t  H F .  

m o d e rate C l a ss I V  d is tort i o n  o f  0 · 6 %  a n d  M O L  
o f  6 · 75d B wi th  M X .  P h i l i ps meta l  was s i m i l a r .  
C lass  I t a p e  g a v e  0 · 5 %  d isto r t i o n  a n d  6d B M O L  
I U DX L I ) .  P h i l i ps l atest U l t ra  Ferro was u n d e r  
b i a sed i n  t h e  d e c k ,  w h i l e  t h e  l a test F e r r o  gave 
f a i r ly  h i g h  d isto rt i o n  and cor respo n d i n g l y  low 
M O L .  O n  t h e  o t h e r  h a n d ,  t h e  la test P h i l i ps U l t ra 
C h rome p r o d u ced o n l y  0 · 75 %  d istort i o n  a n d  6d B 
h i g h  M O L ,  w h i c h  a re certa i n ly g o o d  f o r  a C l a s s  1 1  
t a p e . Owi n g  t o  t h e  re la t ive ly  h i g h  U D X L I , U l t ra 
C h ro m e  a n d  meta l  M O Ls ,  t h e refore ,  you  c a n  see 
that  t h e  off-tape  y ie lds were n o t  be i n g  u n d u l y  
i n h i b i ted by t h e  m o d e rate rep l a y  h e a d ro o m .  

T h e  pen-c h a rt s h ows t h a t  t h e  very l a test b reed 
o f  P h i l i ps M et a l  was i n a de q u a te l y  b iased by t h e  
d ec k .  T h e  response w a s  a l most  5d B u p  a t  20k H z !  
M a x e l l  M X  was better b i a s e d , a s  y o u  w i l l  see . 
U l t ra  C h rome a n d  Ferro were a l s o  we l l  b i a sed 
a n d ,  except f o r  t h e  U l t ra  C h ro m e ,  D o l by i n teg r i ty  
was q u ite  g o o d  across the board . The d e c k  does 
n o t  su i t  t h e  l a test  U lt ra  Ferro o f  P h i l i p s  nor  the 
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Step ahead i nto the 80's with -
ONKYO� 
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3 heads with a difference ! 
O n kyo's a d v a n ced tec h n o logy offe rs up to the m i n ute i n novat i o n  c lear ly  demonst rated by t h i s  
l atest a d d it i o n  to the ra n g e .  T h e  TA2060 cassette d e c k  g i ves y o u  3 h e a d  'off tape' m o n ito r i n g  
fa c i l ity b u t  w i t h  a d i ffe rence.  

To g et the best from yo u r  tapes you m u st have the fac i l ity to match the record i n g  bias to the tape 
y o u  a re u s i n g .  With O n kyo's a uto ACC U B IAS system you can q u ick ly a n d  accu rate l y  match the 
record i n g  bias to a ny tape fo r m u l at i o n ,  thereby opti m i z i n g  freq uency response 3 n d  ot h e r  
p e rfo r m a n c e  p a ra m eters l i ke o u t p u t  sensit iv ity a n d  d y n a m i c  ra nge .  

The TA2060's a dvanced specif icat i o n  doesn't  stop t h e re - you have a d i rect d rive ca psta n motor  
e n s u r i n g  n eg l i g i b l e  speed deviat ion a n d  very low wow a n d  f l u tter, d i rect access feather  touch 
s o l e n o i d  contro l s  with l o g i c  switc h i n g ,  a new el ectro n i c  se rvo back-te n s i o n  system that 
m a i nt a i n s  ste a d i e r  tape tens ion to ensu re o pt i m u m  ta pe-to-head contact a n d  Dol  by HX n o i se 
red u ct i o n  system g i v i n g  m u c h  bette r h i g h-range head room a n d  freq uency res ponse exte n s i o n  
a t  h i g h e r  reco rd i n g  leve l s .  

Apa rt f r o m  t h e  advanced featu res deta i l e d  a bove the TA2060 h a s  l a rge p e a k  mete rs f o r  p recise 
reco rd i n g  level  a d j u st m e nt.  a convenient fa de out a n d  fade i n  contro l ,  v a r i a b l e  output control  to 
a d j u st tape deck p l ayback vo l u m e  to match the vo l u me of oth e r  sou rces, t i m e r  and m e m o ry 
s e l ectors a re u sed fo r a utomatic record i n g  a n d  p layback (with exte r n a l  t i m e r  u n it )  a n d  fo r 
m e m o ry  stop a n d  m e m o ry p lay funct ions a n d  in a d d it ion you can switch a l l  tape transport 
m o d e s  from t h e  comfo rt of you r l i sten i n g  posit ion with the opti o n a l  RC5 remote control  u n it .  

Advanced technology _  
at a price you can afford 

Systems --.. 
Expertly matched -

beautifu lly racked ! 
Ask a bo u t  O n kyo's su perb 
range of systems with 
p r i ces fro m a r o u n d  

' £39.9 

For m o r e  i n formation a n d  l ist of stock i sts send off 
the coupon below to :-
AUDIOTR E N D  L TO. ,  BRIDLE PATH, 
WATFORD, H E RTS. WD2 4BZ 
Te l e p h o n e - Watfo rd (0923) 33010 

Please send deta i l s  of:  

TA2060 Cassette Deck 0 M i d i  Systems 0 
N A M t  __________________________ ___ 

ADDRESS ________________________ ___ 
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The findings CONT1NU£D 
U D X L I  of M a x e l l  s i n ce t h e  u p pe r- response wi th  
t hese tapes was rather  l i ke t h a t  of  P h i l i ps M e ta l .  
U s i n g  t h ese ta pes ( a l s o  P h i l i ps M eta l )  g a ve too 
s h r i l l  a t reb l e .  Th is  i s  a p i ty ,  espec i a l ly a t  C l ass  I ,  
because t h e  U l t ra Ferro i s  q u i te  a good tape  
p roper ly  b iased - u n der-b iased , a pa rt f rom the  
s e r i o u s l y  r i s i n g  u p per-t re b l e ,  t h e  d i s tort i o n  i s  
h i g h  a n d  t h e  M O L  l o w .  l t  wo u l d  now p a y  P h i l i ps 
to reb i a s  t h i s  deck  to s u i t  U l t ra Ferro a n d  P h i l i p s  
( l atest ) M e ta l .  

Dea l e rs se l l i n g  t h e  d e c k  m i g h t  b e  persuaded to 
u n d e rtake  t h e  reb i a s i n g  for  you ! Anywa y ,  a s  the 
d e c k  sta n d s  t h e re a re other  s u i t a b l e  ta pes you 
cou ld  use w i t h  i t  ( see  under  T a p e  B ia s i n g  
R e q u i re m e n ts ) .  

S i g n a l / n o ise rat ios  were q u i te  accepta b l e  b u t  
D o l b y  fa i led  to p r o d u ce t h e  theoret ica l  
i m p rove m e n t  - not  q u i t e .  W i t h  M aster 1 1  ( 70,..s l  
a n d  D o l by t h e  rat io  w a s  65 . 5 d B  ( w i t h  D o l  by a n d  
D N L  you c a n  a c h i eve 67d B I .  H u m  c o n t e n t  was 
l o w .  

D u r i n g  t h e  tests I came a c ross a n o t h e r  
head room w h i c h  c o u l d  be w i d e n e d  to a d v a n t a g e  
- l i n e  i n p u t .  At 2 · 3V i n p u t  t h e  d is tort i o n  w a s  
1 % .  M ic head room was o k a y ,  h owev e r ,  a n d  the 
n o i s e  a d e q u ate ly  l o w .  

W & F  was a m e re 0 06 % ( re p l a y  o n l y )  a n d  t h e  
t a pe r u n n i n g  0 . 5 %  s l o w .  l t  t o o k  1 1 5 seco n d s  
to fast-sp o o l  a C90 . M et a l  e r a s e d  to we l l  b e l ow 
n o i s e  f l o o r  a n d  t h e  meters u n d e r-read 20ms 
b u rsts by 3 to 4 d B ,  s o  they a re a l most pea k­
respo n d i n g  , w i t h  r i s i n g  H F  sens i t iv i ty  The 
d i fference i s  made u p  by the two peak­
respo n d i n g  L E D s .  R e p l a y  eq  was in  b a l a nce 
( - 1  dB a t  1 0k H z  w i t h  my test  t a p e ) . H e a d p h o n e  
y i e l d  w a s  so  h i g h  t h a t  a t  f u l l  vo l u me t h e  a m p l i f i e r  
c o u l d  be r u n  i n to c l i p p i n g . I wo u l d  h a rd ly t h i n k  
y o u  wo u l d  r u n  so h i g h .  M a x i m u m  o u t p u t  ( a t  D L I  
w a s  3 . 8V a c ross 600 o h m s  a n d  580m V  a c ross 8 
o h ms ,  c o r resp o n d i n g  to 24 a n d  42mW of power 
respect i ve l y .  

T h e  osc i l l o g r a m  s h ows fa i r l y  f a s t  ' r i n g s '  b u t  
o t h e rwise g o o d  wave s h a p e s ,  i n d i c a t i n g  a n  
extended H F  respo n se .  I f  i t  h a d  n o t  b e e n  for  t h e  
' r i n gs ' , i n  fact , t h e  s q u a rewaves wo u l d  be  a bo u t  
t h e  b e s t  i n  t h e  boo k :  T h e  l o w e r  o n e  i s  w i t h  
D o l  b y .  

Very g o o d  a u d i t i o n i n g  o bta i n e d  at  t h e  c o r rect 
record i n g  leve l s ,  but i t  must  be  a d m itted t h a t  
h a rs h ness a n d  s t r i d e n c e  c o u l d  be e v o k e d  b y  
u s i n g  too m u c h  leve l .  I fo u n d  i t  b e s t  n o t  to f l a s h  
a bove t h e  + 4d B L E D .  T h e  b e s t  a u d i t i o n i n g  
m e t a l  w a s  M a x e l l  M X  a n d  t h e  best C l a s s  I o x i d e  
P h i l i ps Ferro desp i te  t h e  l i m i ted M O L .  G o o d  

resu l ts  w e r e  a lso o b ta i n ed w i t h  P h i l i ps U l t ra  
C h ro m e .  A l i t t le  u n stea d i n ess

0
of  stereo scene 

was d etecte d ,  b u t  n o ise was low and r i p p l e  
c o n t e n t  i n a u d i b l e .  
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P10N££R CT200 .·£90 
T h i s  is a sma rt l i t t le  s l i m- l i ne deck of bas ic  featu res a n d  not  very expensive to boot l t  uses 

two heads a n d  l o g i c  tape contro l  by soft-touch  butto n s .  Mete r i n g  i s  by two i l l u m i nated 
b l ue-backed m ovements wh ich , a l t h o u g h  ca l i brated in d B ,  a re not  very fast-respon d i n g ,  
a n d  there a re n o  back - u p  pea k- respond i ng L E D s .  

A th ree-pos i t i o n  lever switch sel ects b i a s  a n d  e q  s i m u l ta neous ly  f o r  tape c l asses I ,  1 1  a n d  
I V  ( meta l ) ,  wh i le a s i m i l a r  two-pos i t ion  swi tch g i ves D o l by o n  a n d  off . 

The  fro nt- loa d i n g  cassette h o l d e r  s p r i n g s  open swi ft ly  when the eject button is 
depressed , and t h ro u g h  the wi n d owed front can be see n the cassette , but there is n o  rea r 
i l l u m i nat ion  to h e l p  you v iew the tape ru n n i ng t h r o u g h  the cassette . 

A m p l i f i e r  i nterfa c i n g  is by two pa i rs of ' p h o n o ' p l u g-term i nated lea ds com i n g  out  of the  
back ( t he u s u a l  s ign  of  cost  cutt i n g ) ,  but  there a re t h ree-sta n d a rd Y. i n  j a c k  sockets at  the 
f ront  for  l eft and r ight  m i cs and hea d p h o nes . I n put  c h a n geover from l i ne to  mic happens 
automat ica l l y  when a m i c  jack  p lug i s  i nserted . 

Tape c o u n t i n g  is by the  i nev i ta b l e  t h ree-d i g i t  mech a n ica l  dev i ce with zero reset butto n ,  
b u t  t here i s  n o  memory rewi n d  fac i l i ty . Record i n g  l evel  i s  set b y  a l a rge d u a l -concentr i c ,  
f r ic t io n-co u p l ed k n o b  at  the  r i g h t  of t h e  fasc i a ,  but  rep lay  a n d  head p h o n e  leve l s  a re f i xed . 

Fasc i a  i s  brushed a l u m i n i u m  a n d  the mete r i n g  (w i th  the tape co u n te r )  occ u p i es a n  
a p prox i mate ly  cent re pos i t i o n  beh i n d  a n  o b l o n g  wi n dow w i t h  s l i g ht ly  protru d i n g  ' s i l ver '  
s u r ro u n d .  The deck i s  enc l osed meta l of b lack-cra c k l e  f i n i sh  - the rea r a l so of meta l .  

D i mens ions  a p p rox i mate 420 x 99 x 333 m m  ( W  x H x D )  a n d  we i g h t  4 · 7kg . S e l l i n g  pr ice 
is expected to be a ro u n d  £90 . 

The verdict 
Desp i te the re l at i ve ly  l ow pr ice of t h i s  deck a n d  g o i n g  on the  test sa m p l e  I m ust a d m i t  to my 
d i sappo i ntment  over the  res u l ts .  I reg ret that  I ca n n ot avva rd m o re t h a n  E for  mer i t  a n d ,  
beca use of t h e  re la t ive ly poor  res u l ts ,  n o  m o re t h a n  5 f o r  va l u e .  O n e  m ust have i n  m i n d  the 
poss i b i l i ty of a sa m p l e  a berra t i o n  in  th is  case , a n d  i t  co u l d  be that  a d i ffere n t  sa m p l e  wo u l d  
measu re a n d  a u d i t i o n  bette r .  
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The findings 
I a m  sorry to report that the resu l ts ta i led to  l ive 
up to the  deck 's  a ppearance ,  especia l l y  w i th  
meta l  ( C lass lV I  tape . l t  i s  possi b le ,  of cou rse, 
that the test sa mp le  was somewhat out of 
adjustment i n terna l ly o r  that  i t  was bugged by a 
fau l t .  Anyway ,  on meta l  the d i stort i o n  was 
a bove 3% at DL and the M O L  below Od B .  Rep lay  
head room was accepta b l e ,  so i t  seemed that  t he  
t ro u b l e  res ided i n  the  record i n g  part . 

S pectrogra p h i c  d i stor t ion  a n a l ys is  revea led 
that  the  d i stort i on  was essen t i a l l y  2nd-ha rmon i c ,  
a n d  by u s i n g  my f l ux-coup le r  I d iscovered that  
the  d i stort i on  i nc reased dramat ica l l y  ( a t  a g iven 
record i n g  leve l )  when the  b ias/eq switch was 
changed from Class I to C lass I V .  This suggested 
e i ther  that the b ias/  erase s i gna l  became bad ly  
d i storted when i t  was stepped-up  to C lass I V  o r  
t h a t  the  h e a d  was magnet ica l l y  sat u ra t i ng  o n  
re la t ive ly l o w  a u d i o  s i g n a l  levels w h e n  i t  was a l so 
passi ng the meta l  b ias  cu rre n t .  lt is not  my br ie f ,  
ot  cou rse , to  d i scover the  p rec ise wherea bouts 
ot  fau l ts tor  ma n u facture rs ,  bu t  the above s h o u l d  
g ive them a g o o d  c l u e !  

Wi th  C lass I t a p e  the  d i stort i on  w a s  a mere 
0 5% a n d  the  M O L  5d B (w i th  U D X L I I ,  so no  
pa rt i cu l a r  t roub le  w i th  t h i s  so r t  of  tape . C l ass  1 1  
tape gave more d i stort i on  and  a l ower M O L  t h a n  
Class I ,  b u t  t h i s  cou l d  w e l l  be a f u n c t i o n  of  the  
tape i tse l f .  

The  pen-cha rt shows a respecta b le  U D X L I I  
sma l l -f l ux  response b u t  very poor meta l  
responses wi th  seve re lack of  Do lby i n tegr i ty . 
U D X L I  was better b u t  w i th  t h i s  tape the  
response tended to r i se at H F  a n d  the Do lby non­
i nteg r i ty i ncrease . I dec ided to t ry meta l  w i th  
both  Maxe l l  M X  a n d  the l a test Scotch Metal i n e ,  
but  i n  b o t h  cases I had the  i m p ress ion  t h a t  t h e  
ta pes were bei ng  over-b iased 1 1 01's rep lay was a 
l i t t le  out  b u t  not  much . 

I cou ld  f i nd  no prob lems with the  s igna l / no ise 
rat i os w h i c h ,  a l t hough  not to the  p i n nac le  of  
some decks,  was u p  to 65 · 5d B with  Master 1 1  

17�sl a n d  Do lby .  Some r i pp l e  was p resen t ,  b u t  
not  subject ive ly i rr i tat i ng  a n d  owi ng  to t h i s  t h e  
rep lay Do l  by i m p rovement  (w i th  C C I R /  A R M  
wei g h t i n g )  was a l i t t le  below 9d B .  

W & F  was hoveri ng a round  0 · 1 %  ( rep lay )  a n d  
the  t a p e  was ru n n i ng s o m e  0 · 9 %  last . Fast­
spoo l i n g  of a C90 took 1 3 1  seconds .  The meters 
u nder-read 20ms b u rsts by 9d B a n d  D L  was 
sca led a t  + 3d B .  The meters have a range from 
- 20 to +6 d B .  

Headphone y ie ld  was very accepta b le ,  there 
be i ng  1 00mV across 8 ohms a n d  650mV across 
600 o h m s ,  both at  Do lby l eve l . The osc i l l ogra m  
s h ows m i n i ma l  ' r i ngs'  o n  the  squa rewaves ( l ower 
with Do lby l  owi n g ,  no  doubt ,  to the rest r i cted 
u p per-treb le  f req uency response a n d  the  
a p pa rent ly  h i gher  t han  requ i red b ias .  

U nder  aud i t ion  U D X L I  gave the  most  ba l anced 
resu l t s .  The low treb le of  meta l  cou l d  be heard . 
S tereo i magery was a l i t t le  u n steady a n d  bass a 
t r i f l e  boomy a n d  d i sto rted . 
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P10N££R CT 300 £110 
T h i s  rece n t  issue from t h e  P i oneer  s�a b l e  i s  modera te l y- p r i ced , s leek- look i n g a n d  a fa i r  

pe rfo r m e r  a s  we sha l l  see . l t  i s  a two- head front- l o a d e r  a n d  meta l ca p a b l e ,  o f  cou rse .  
M e te r i n g  i s  by a recta n g u l a r  f l u o resce n t  d isp lay  p laced beh i n d  a wi n d ow next  to a la rge 
f r ict i o n - c o u p led d u a l  concentr ic  k n o b  w h i c h  contro ls  the record i n g  leve l . C a l i b ra t i o n  i s  f rom 
- 20 to  + 8  dB and the i n d icat ions  a b ove Od B a re u n d e r l i ned so you c a n  ea s i l y  see when 
you a re pea k i n g to a h i g h leve l .  T h e  d isp lay ,  i n c l u d i n g  the ca l i b ra t i o n s ,  is b r i g ht-b l ue­
g l ow i n g  a n d ,  a l t h o u g h  fa i l i ng to keep u p  with s h o rt-d u ra t i o n  p u l ses ,  i s  faster than the 
avera g e  V U  mete r .  

Ta pe t ra nsport i s  l og i c-co n t ro l led b y  l i g h t p ress- b u ttons a n d so l e n o i d ,  a n d  t h e  w i n d owed 
ca ssette h o l de r  opens s i l e n t l y  a n d  swift l y  when the ej ect button i s  d e p ressed . The rea r is 
not i l l u m i n ated so , as with other  m o d e l s  l i k e  t h i s ,  you need some f ront  l i g h t i n g  to see what  
i s  h a p pe n i n g  to the ta pe . D o l by and tape se lecti on  use l ever switches ;  the  f i rst a two­
pos i t i o n  w h i c h  d oes not p rov ide sepa rate M PX f i l te r  swi tc h i n g  a n d  the sec o n d  th ree­
pos i t i o n  for tape c l a sses I ,  1 1  a n d  I V .  T h i s  is  a n other  deck w h i c h  is  not e q u i p ped w i t h  a C l a ss 
I l l  tape pos i t i o n . I n c i d e n ta l l y ,  b i a s  a n d  eq a re set s i m u l ta ne o u s l y .  

S ta n da rd Y. i n  f ro n t  j a c k s  accept l eft a n d  r i g h t  c h a n n e l  m i cs a n d  h e a d p h o n e s .  I n sert i o n  
o f  a m i c  jack  e n g a ges the m i c  i n p u t  a n d d i scon nects the correspo n d i n g  cha n ne l  l i n e i n p u t ,  i t  
t h u s  be i n g  poss i b l e  to record f rom l i ne o n  o n e  c h a n n e l  a n d  f rom m i c  o n  the o t h e r .  R e p lay 
o u t p u t  i s  at  a f i xed l evel  and i nterfa c i n g  i s  by way of two pa i rs of  p h o n o p l u g -termi nated 
leads e m e rg i n g  from the rea r ,  w h i c h  u n d o u bte d l y  h e l p  to keep down the cost of the 
ma c h i n e .  T h e re is  no D I N  i n te rfa c i n g .  

T h e  th ree-d i g i t  tape cou nter  i s  m o u n ted be h i n d  t h e  mete r i n g  d is p l a y  w i n d ow .  N o  
m e m o ry rewi n d  switch o r  b u tto n is  p rese n t .  A b o u t  t h e  o n l y  extra i s  a 'sta n d b y '  switch 
a l l owi n g  exte r n a l l y  t i m e r-operated record o r  re p l a y . 

Fascia is ' b rushed a l u m i n i u m '  a n d e n c l os u re of b l a ck-crack le-f i n i shed meta l .  T h e  deck i s  
u n obtrus ive a n d  sma rt- l o o k i n g .  D i m e n s i o n s  a p p rox i m a te 420 x 9 9  x 333 m m  ( W  x H x D )  
a n d  we i g h t 4 · 7 k g . S e l l i n g p r i ce i s  a rou n d  £ 1 1 0 . 

The verdict 
T h e  deck was m a i n l y  c r i t i c i sed for  i ts meta l freq u e n cy respo nse ( b u t  some tapes were a b l e  
to d o  better tha n t h e  M X  p l otte d )  a n d  s l i g ht ly  s l ow meter i ng . H a d  these been s l i g h t l y  better 
a n d t h e  W & F  a t r i f l e  l ower the deck wou l d  have rece ived A / 1 acc la i m .  Eve n so I st i l l  th i n k  it  
J U St i f ies a h i g h  m a r k ,  so my award i s  B for  merit  a n d 1 for  va l u e .  l t  is  a com pet i t ive ly-pr iced 
deck t h a t  wo u l d  sat isfy a wide ra n g e  of users . 
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The findings 
Tapes of my 10 )  b ias refe rence were found  
essen t i a l ly s u i tab l e  for  the  mach i n e ,  t hough  the  
samp le  i n d icated that  meta l  ta pes vee r i ng  more 
towa rds I +  1 )  wou l d  he lp  to combat the 
d roop i n g  u pper t reb le revea led i n  the pen-char t .  
The other  channe l  was  l ess  droopy ,  thoug h .  
Do lby i n tegr i ty was good with  both tapes 
p lotted , and  s i m i l a r  res u l ts were exper ienced 
wi th  U D X L I I ,  the HF go ing s l i g ht ly  h i g her  than 
U DX L I  without the d roop of M X .  1 201-'s rep lay eq 
m id -spect rum was accepta b le ,  t he re be i ng j u st a 
l i t t le  l i ft at 6 · 3k H z ,  and  p re-recorded commerc ia l  
cassettes came out  q u i te we l l  u nder  aud i t i on  

L F  performance with  bo th  C l ass  I a n d  C lass IV  
tapes was  very accepta b le  for  the p r i ce of t he  
dec k .  U D X L I  retu rned 0 " 4 %  d istort i on  a n d  6 · 5d B  
M O L  a n d  MX 0 · 6 %  d i stort i on  a n d  6d B M O L  ( i n  
fact ,  w i th  t h e  l a test Memorex meta l tape I 
obta i n ed 0 4 %  d istort i on  a n d  7 d B  M O U .  As i s  
usua l  the L F  performance of C l a s s  1 1  tapes was 
less good , but these have the advantage of  t he  
70,..s no ise i m p rovement  a n d  s l i gh t l y  better 
upper-treb l e .  D i stort i on  o n  the sou rce s i gna l  i n  
mon i tor  mode (wh i le reco rd i n g )  was neg l i g i b l e  a t  
Od B a n d  a ro u n d  0 1 o/o at  + 1 0d B .  

I found  n o  prob lems wi th  the  s i gna l / no i se 
rat ios ,  rep lay bei ng  59d B w i th  the  expected 701-'s 
a n d  Do lby  red uct ions  a n d  overa l l  wi th  Master  1 1  
1 70,..s )  a n d  D o l by act ive n o  worse than  66d B .  
Backgro u n d  h u m  was not obtrus ive ,  e i t he r .  
W & F  was hover i ng a rou nd 0 1 o/o ( rep lay on ly  
u s i n g  tes t  tape)  a n d  speed e r ro r  -0 8 %  M eta l  
e rased to below su bject ive no ise ·f loor .  L i n e  
ou tpu t  i n te rfaced w i t h  n o  t ro u b l e  to the  test 
a m p l i f ie r  but head phone  y ie ld  was a bit down 
across 8 o h m s .  Test m i cs a lso worked O K .  

Meter i ng  D L  was sca led a t  + 3d B ,  one  
channe l  be i ng  a shade  more  sens i t ive than  the  
other .  H owever ,  the  d i sp lay  was  not  as fast as  
some,  the  20ms bu rsts unde r-rea d i n g  by 5d B .  

l t  took 1 3 1 seconds  t o  rewi n d  a C90 . 
S q u a rewave performance was less r idd led wi th  

h igh  amp l i tude ' r i ngs '  than  some decks  you wi l l  
see ( l ower t race D o l  b y  o n ) . 

U nder  aud i t i on  the  resu l ts somet imes be l ied 
the  low cost  of the deck . Us ing h igh q u a l i ty 
d i rect-reel master tape sou rces some u p per­
f requency str idence was d iscerned , bu� 
genera l  the response was j u dged to be q u i te 
smooth wi th  a l i t t le  m id- range  co lou rat ion  a n d  
l ow bass be low the q u a l i ty of t h e  sou rce .  T h e  
d e c k  gave best overa l l  resu l t s  w i t h  meta l ,  but  t h e  
l ower n o i s e  f l o o r  o f  certa i n  C lass 1 1  fo rmu la t ions  
was appreciated . Very s l i gh t  W & F  cou ld  
somet i mes be hea rd o n  p i ano  mus ic  a n d  the  
stereo i magery was  be low the esta b l i shed 
master-tape reference sta nda rd .  
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PION££R CT·f850 £230 
T h i s  su bsta n t i a l  a n d  re la t ive ly  l a rge deck i n co rpora tes a ' c l osed loop '  d u a l-ca psta n ,  

servo cont ro l led  tape t ra nsport system a n d  a sepa rate spoo l i n g  moto r .  i t  i s  a t h ree­
head deck p rov i d i n g  off-ta pe m o n i tor i ng  a n d  the cassette is loa ded d i rect ly  i n to a fasc i a  
recess . When the mach i ne i s  not i n  u s e  a h i nge-over cover protects the  v i t a l  pa rts a n d  
m i n i m ises the  i n g ress of  d u s t .  

M eter i n g  i s  b y  a d i g i ta l  f l u o resce nt  bar  g ra p h  d i sp lay  wh i c h  can  b e  swi tched to V U  or  
pea k respo nse . Leve l i n d icat ions  and  ca l i b ra t i o n  f rom - 20 to + 8 dB show u p  i n  b r i g ht b lue  
l i g h t ,  w i th  d o u b l e  i n d i ca t i n g  l i nes a bove Od B .  A rota ry swi tch has pos i t ions  for the  fo u r  
c lasses o f  cassette tape ,  b ias  a n d  e q  bei n g  set s i m u l ta neous ly , a n d  t h e  b ias  ca n b e  a dj usted 
over a fa i r  _±_ ra nge re la t ive to a cent re contro l  i n dentat i o n . There i s  n o  prov is ion  fo r 
'opt i m i s i n g '  the  b ias  except by l i ste n i n g  to the  cha nge i n  rep lay  q u a l i ty wh i le you a re 
m o n i to r i n g  off-ta pe wh i l e  reco r d i n g  (wh i c h  ca n be q u i te effect ive ) .  

Record i n g  l evel  i s  set by a l a rge f r i ct i o n-coup led  d u a l -concentr ic  k n o b ,  wh i l e  a sma l le r  
two-sect ion  k nob a l l ows you to set  a nd ba la nce the re p lay  leve l . T h i s  l a tter  k n o b  a lso. 
adj usts the  meter i n g  i n d icat i o n  d u r i n g  rep l a y ,  b u t  confus ion  is avo ided by a n  i n dentat i o n ,  a t  
w h i c h  sett i n g  the mete r i n g  rea ds Od B a t  a ta pe f l u x  leve l  of 1 60nWb / m ( a bo u t  2d 8 be low 
D U .  T h e  meter i ng  t h u s  rea ds + 2d 8 w i th  a D L  test ta pe or + 4d 8 wi th  a D l  N level  ta pe .  

A l l  tape t ransport modes with  the  except i o n  of 'stop'  a re i n d i cated by sma l l  l i g hts ,  and 
l ight  i nd i cators a l so show when meta l tape a n d  Do lby  have bee n e ngaged . The rea r of the 
cassette recess is  d i ffuse ly i l l u m i nated wh i c h  ma kes i t  poss i b l e  to see the spoo l i n g  
d ispos i t ion  of the  tape i n  t h e  ca ssette . 

Change between sou rce a n d  off-ta pe m o n i t o r i n g  d u r i n g  reco rd i n g  is by a press-swi tch , 
w h i l e  a s i m i l a r  swi tch ze roes the mec h a n ica l tape c o u n t e r .  There is n o  memory rew i n d  
butto n .  N e i t h e r  is  there a separate swi tch f o r  t i mer-co nt ro l led  reco rd i n g /  re p l a y ,  but  the 
deck is  so e n g i n ee red that  i t  goes stra i g ht i n to reco rd i n g  or  re p lay  mode,  when su i ta b l y  
progra m med by the tra nspo rt b u t t o n s ,  when the m a i n s  is  swi tched o n ,  so t i mer-co nt ro l led  
operat ions  a re possi b l e .  T h i s  i s  beca use the t ransport buttons a re the  ' l atch i n g  o n '  var iety . 

A m p l i f ie r  i nterfa c i n g  is by ' ph o n o '  sockets ( n o  D I N  to be seen ! )  a n d  the c h a n g e  from l i ne 
to m i c  i n pu t  is accomp l ished by i nsert i o n  of the  a ppropr iate m i c  j ack . There a re no m i c  
m i x i ng fac i l i t i es i n  the  norma l  stereo sense . 

The  deck is re lat ive ly  l a rge a n d  ' so l i d '  l ook i n g ,  hav i n g  the a p p rox i mate d i mens ions  of 
420 x 150 x 36 1 m m  ( W  x H x D )  a n d  we i g h t  9 · 5k g .  The  deck is sa i d  to se l l  for  a r o u n d  £230 . 

1 1 0 



The verdict 
Despite the  m i no r  n i g g les a n d  cr i t i c i sms t h i s  deck was l i ked for both its l a b  a n d  a u d i t i o n i n g  
perfo r m a n c e .  I had to c r i J i c ise hea d a z i m ut h  sett i n g ,  record / rep lay  i s o l a t i o n  at  1 6k H z  a n d  
speed e r r o r ,  two of wh ich , at least , a re n o t  des i g n  a ber rat i o n s .  Cha nge i n  mete r i n g  
i n d i ca t i o n  wi th  re p lay level  sett i n g  is  a lso of d u b i ous  mer i t  i n  my m i n d .  H owever ,  the  p l u s  
po i n ts adeq uate ly o u twe i g hed the n i g g les ,  so I f e e l  ha ppy to awa rd A f o r  
m e r i t  a n d  1 for  va l u e .  

30 PIOf'!!�R 
CT 85 l l l l l lll 

MAXELL MX 70JJS 
20 ,/ Jo�L

1
n
1idJJS � 

,/ UDXL 1 120JJS 
10 

/,/ MEMOREX METAL(NEW)70JJs 
dB 

V ,/ l l l l l l ll 0 
10 Hz 100 1k 

The findings 
l t was found  that with the f i ne  bias contro l  at 
range centre the b ias  y ie ld was then c lose to my 
10) reference .  Sw ings  of a l most 1 - 2 )  and I +  2) 
were poss ib l e  by the cont ro l .  The pen cha rt 
carr ies more tape responses t h a n  some of the 
other  reviews for  severa l  reasons .  At the t ime  of 
test i ng  I was in possess ion  of the new Memorex 
meta l tape and wished to see h ow this compared 
with Maxe l l  M X  in the  deck; I a lso wa nted to see 
h ow the b i as i ng  performed with other tapes. 

You wi l l  see that with a l l  c lasses Do lby 
i n tegr i ty was very accepta b l e .  Low bass was 
a bout  3d B down at  25Hz w h i l e  u p per-treb le 
depends on  tape formu la t i on . Meta l ,  of cou rse ,  
scored max i m u m  for  t reb le a n d  Memorex had 
about  1 d B  adva n tage over  M X  at  20k H z  but  the  
coat i ng  of  Memorex was a l i t t le  more ' f l u ffy' at 
H F  than M X .  

L F  perfo rmance was very good wi th  U D X L I  
a n d  meta l ,  t h e  resu l ts  be ing  a mere 0 · 25 %  
d i stort ion a n d  7 · 5d B  M O L  f o r  U D X L I ,  0 · 6 %  
d istort i on  a n d  7 · 5d B  M O L  for  M X  a n d  0 - 45 %  
d istort i on  a n d  I h o l d  i t  I )  9d B M O L  f o r  Memorex 
meta l .  As i s  usua l ,  C lass 1 1  tapes did less we l l  at 
L F ,  U D X L I I ,  for  exa m p l e ,  g iv i ng  1 %  d istort i on  
a n d  4 · 5d B  MOL .  D istort ion on  the sou rce 
mon i to r i ng  s i g n a l  a t  + 1 0d B  output  was less than  
0 · 03 %  a n d  0 ·3% via head  f l u x  coup le r  leg , the  
l a t te r  tak i ng  head a m p l i f i e r  d istort i on  i nto 
acco u n t )  under  the  swi tched cond i t ions  of meta l 
a n d  Do lby .  

E lectron i c  rep l ay  no ise was  we l l  be low tape 
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n o ise a n d  w i th  Master  1 1  1 70J.JS )  p l u s  Do lby  I 
measu red 66 · 5d B ! i nc l u d i n g  b ias  no ise ) . M i c  
headroom w a s  h i g her  t han  s o m e  decks a t  49d B 
a n d  no ise was not  obt rus ive . W & F  was we l l  
down I rep lay o n l y )  a t  0 · 06 %  w i th  + 0 · 7 %  speed 
error ! cou ld  be i m p roved ) Head a z i m u t h  error 
was noted by the test tape output  bei ng  some 
5d B down at  1 0k H z  1 1 20J.JS ) . Erase rat io  was we l l  
be low no ise f l oo r .  Pea k mete r i ng  was fast wi th  
1 d B  under-rea d i n g  on  20ms b u rsts 1 1 0d B  u nder­
read i n g  i n  VU mode l . Head phone  outpu t  was 
h i g h  at 8 o h ms b u t ,  desp i te what the i nst ruct ions 
say ,  med i u m / h i g h  i m pedance ' phones a lso 
i n terfaced wi th  adequate vo l u m e .  l t  took 1 1 6 
seco nds for  a C90 to fast rewi n d .  

I was i m p ressed by t h e  squa rewave 
pe rfo rmance ,  espec i a l l y  w i thout  Do lby ! u pper 
t race ) ,  which i s  one  of t he  best res u l ts ach ieved . 

The deck a u d i t ioned part i cu l a r ly  wel l .  On the 
cr i t ica l  s ide the  bass was a t r i f l e  ' f l u ffy'  a n d  a 
s m a l l  deg ree of m id- f req uency co lourat ion  was 
d i scerned ; but I feel that many users wou l d  have 
d i f f i cu l ty in conc lus ive ly  detect i n g  d i f ferences 
between sou rce a n d  ta pe .  D i fferences were 
heard us i ng  h i g h  q u a l i ty d i rect-reel master tapes,  
b u t  i t  was t hough t  I when A /  B- ing in rea l - t ime 
of f-tape by us i ng  the  sou rce/ tape button )  tha t  
some of t hese cou ld  have been  stemm i n g  from 
break th rough  from the record i ng  to the  rep lay 
c h a n ne l  s i nce the measu red i so l a t ion  at  the 
worst freq uency of 1 6k H z  by down to 20d B - at  
1 0k H z  i t  was 32d B a n d  at  20k H z  24d B · 
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T h i s  re l a t i ve ly  i nexpens ive  f ront- l o a d e r  is f rom t h e  Pye  H i - F i  S o u n d  P roj ect  ser ies . l t  i s  
meta l capa b l e  b u t  e m p l oys mecha n i c a l  p ress- keys f o r  ta pe t ra n s p o rt cont ro l  ra t h e r  

t h a n  soft-t o u c h  b u ttons  a n d  l o g i c  c o n t ro l . T h e  k e y s  a re n o t  ha rd  to  p u s h  d ow n , h oweve r ,  
a n d  they  h a ve q u i te a s m ooth  fee l  a b o u t  t he m .  

T h e  cassette h o l d e r  has  a see-t h ro u g h  w i n d ow a t  t h e  f ront  b u t  n o  rea r i l l u m i na t i o n , 
t h o u g h  a b r i g h t  ye l l ow patch  a t  the  back  h e l ps towa rds v i ewi n g  t h e  ta pe t h ro u g h  t h e  
cassette w i n d ows .  T h e  h o l d e r  opens  fa i r l y  s m oot h l y  a nd q u i et l y  when the  ej ect  key  is  
d e p ressed . 

Two sepa rate c o n t ro l  k n o b s  a re f i tted f o r  left  a n d  r i g h t  rec o rd i n g  leve l .  R e p l a y  o u t p u t  
l eve l  i s  f i xed  a t  a s u i ta b l e  a m p l i f i e r  i n terfa c i n g  va l u e .  A p ress-switch cha nges between l i ne 
a n d  m i c r o p h o n e  c i rc u i ts .  Left a n d  r i g h t  m i c r o p h o n e s  a re catered f o r  by sta n d a rd f ront  j a c k  
sockets ,  w h i l e  t h e  l i ne c i rcu i ts h a v e  rea r p h o n o  p l u g  i n terfa c i n g  w i t h  D I N  socket  opt i o n .  A 
sta n d a rd j a c k  socket  at t h e  f ront  acco m m odates a h ea d p h o n e  set  b u t  t h e re is n o  way of  
a dj u st i n g  the  head p h o n e  m o n i to r i n g  leve l  a p a rt f rom a d j u s t i n g  t h e  reco rd i n g  leve l . ?  

A t h ree-pos i t i o n  leve r switch se lects t h e  b i a s  a n d e q  s i m u l ta n eo u s l y  f o r  C l ass I ,  1 1  a n d  I V  
ta pes ,  the re b e i n g  n o  p o s i t i o n  f o r  C l a s s  I l l  FeCr ta pes . A m a t ch i ng two-pos i t i o n  switch 
re la tes t o  D o l by o n / off .  A two-pos i t i o n  s l i d e r  swi tch  a t  the  b a c k  of  t he deck  ca n be  set  to 
reduce ra d i o  i n te rfere nce . L i t t le  i n fo rmat ion  i s  c o n ta i ned  in  the i n st ruct i o n s  a bo u t  t h is 
swi tc h ,  h owever ,  i t  mere ly  be i n g  sa i d  t h a t ,  i n  t h e  eve n t  of LW a n d  M W  i n ter ference ( e g . 
w h i st l i n g  o n  a record i n g  made f rom t hese A M  t ra ns m i ss i o n s ) , s u p p ress i o n  c a n  be a c h ieved 
by sett i n g  the  switch to a n othe r  pos i t i o n .  T h i s  i s  not the  u s u a l  type of M P X f i l te r ,  the n ,  
w h i c h  a p pe a rs to  b e  p e r m a n e n t l y  act ive  i n  t h e  d e c k ,  b u t  a f i l t e r  f o r  t h e  s u p p ress i o n  of  b i a s  
beat  tones  w h e n  rec o rd i n g  f rom LW o r  M W  ra d i o  p rog ra m me s .  

Meter i ng  i s  by t w o  we l l  i l l u m i na ted b u t  ra t h e r  s m a l l  move m e n ts ca l i b rated f rom - 20 to  
+ 5  ( d B  o r  V U  - ta k e  y o u r  p i ck ! ) .  Actu a l ly ,  as  t h e  mete rs a r e  n o t  pea k - res p o n d i ng a nd �o l b y  l�_ve l refe rs to a b o u t  + 3 ,  t h e  mete rs c a n  be a s s u m e d  to be V U - rea d i n g .  T h e re i s  a 

t h ree-d i g i t  m ec h a n i c a l  t a p e  c o u n t e r  b u t  n o  me mory rew i n d  but to n .  
T h e  d e c k  has  a smooth  ' b rushed  a l u m i n i u m ' fasc ia  a n d  a meta l  e n c l os u re o f  ' s i lver '  

f i n is h . T h e  rea r i s  b lack p last ic  and the  base h a rd boa rd . D i m e n s i o n s  a p p rox i mate 
420 x 1 25 x 220m m ( W  x H x D) a nd the  p r ice  i s  a ro u n d  £87 . 

The verdict 
T h e  deck  p u t  u p  q u i te a c red i ta b l e  pe rfo rma n ces f o r  i ts  p r ice . l t  was q u i te h a p p y  w i th  m eta l 
tapes b u t  fe l l down o n  mete r i n g ,  wow a n d  f l u t ter  a n d  speed a c c u ra c y .  Y o u  w i l l  need to use 
t h e  ' l ow b ias '  type of  Fe tapes to avo id e xcess ive ' b r i g ht ness ' . T a k i n g  accou n t  of  the 
v a r i o u s  tec h n i c a l  resu l ts and a u d i t i o n i n g ,  I wo u ld p lace i t  a t  C f o r  mer i t  and 2 f o r  va l u e .  
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The findings 

D 

1k 

The f i rst t h i n g  wh ich  became a p pa rent  was that  
the  C l ass I b i as  de l i very of the  deck was be low 
the b ias  demands  of the  l a test h i g h-energy  Fe 
formu la t ions .  For  exa mp le ,  u s i n g  Maxe l l  U DX L I  
a n d  s i m i l a r  Fe tapes the  sma l l - f l ux  f req uency 
response wou ld  show a ser i ous ly  r i s i ng  u pper 
t reb le . Exper i ment i ng  w i th  a n u m ber  of tapes ,  
us ing the  exce l l en t  Wayne Ker r  f req uency 
response a n a l yser ,  it was found  that  the  deck 
gave the  best freq uency response wi th  Fe tapes 
of my ( - 21  b ias cod i n g .  A usef u l  ( - 2 1  tape was 
the A m pex ' P l u s ' ,  a n d  t h i s  was used for  a l l  the Fe 
m e a s u r e m e n t s ,  i n c l u d i n g t h e  f req u e n cy 
response . 

Y o u  w i l l  see f rom the upper  cu rve on the 
penchar t  that  even th i s  l ow-b ias formu l at ion  was 
respons ib le  for  a l i t t le  peak around the  1 2k H z  
mark  - though  probab ly  t h e  deck was more to 
b lame than the  tape s i nce the  peak i s  a l so 
p resen t  on the f req uency response of the meta l 
ta pe ,  and  was fou n d  to happen  too wi th  
proper ly  b iased C lass 1 1  ta pes . B i as  de l i ve ry of 
the  deck in C l ass 1 1  and I V  tape modes was c l ose 
to my (0) refe rence in both cases . On the test 
tapes used you w i l l  see that Do lby  i n teg r i ty was 
good a t  - 20d B recorded l eve l .  

D o l  b y  leve l  was shown on t h e  meters as  + 3 
l eft channe l  a n d  + 2 · 5 r i g h t  channe l  (a s l i g h t  
i mba l a n ce ) ,  a n d  the  meters u nder-read my 20ms 
1 k H z  b u rsts by as much as 1 2V U .  H u m  and no ise  
was adequate ly  low,  the  backg round be ing  
esta b l i shed essen t i a l l y  by i n t r i n s i c  ta pe no ise .  
W i th  the  S cotch M aste r 1 1  at 701-'s a n d  Do lby o n .  
I obta i ned a s i g n a l / n o ise rat io  o f  64 . 5 d B  wh ich  i s  
n o t  m u c h  more t h a n  1 d B  wo rse t h a n  some o f  the  
very  low no ise decks .  

I was rather  su rpr ised by the  l ow d i stort ion  
a n d  fa i r l y  h i gh  MOL provided by A m pex P l us i n  
the  dec k .  The d istort i on  i n  fac t ,  a t  0 . 65% ( Do lby  
on )  was  n o  h i g h e r  t h a n  obta i ned w i th  the  meta l 
M X  The  M X  tape , t hou g h ,  gave a 400 H z  M O L  
as  h i g h  as  7d B aga i nst t h e  A m pex 5d B .  M i d­
spect rum rep ly  eq was a l i t t le  u nd u l a t i n g  a t  
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+ 1 d B  at 1 25 H z  a n d  + 0 . 5d B  at 6 . 3 k Hz . Wow 
a n d  f l u tter was not  too good at arou n d  0 . 1 3 % 
average D I N  a n d  the  tape was r u n n i n g  much  too 
fast at  + 1 . 5 % . 

Headphone  de l ivery was q u ite good even at 8 
ohms ,  but  h i g he r  i m pedance ' p h o nes wi l l  sound  
l oude r .  C90 fas t  spoo l i n g  t ime  was  1 04 seconds ,  
w h i c h  i s  not  too  p rotracted . 

The  squa rewaves ca r ry a fa i r  amount  of ' r i ngs '  
w i th  the  usua l  i n i t i a l  ove rshoot ,  and  as you w i l l  
see there was  ba re l y  a n y  d i fference between 
Do lby on  and off. The rad i o  i n terference f i l ter  
pos i t i ons  a t  the back made no d i fference a t  a l l .  

I h a d  no p rob l ems wi th  i n te rfac i n g  m y  test 
m ic rophones  - h u m  a n d  n o ise st i l l  be i ng  l ow .  
Q u i te good record i ngs were made wi th  Maxe l l 
M X ,  but  record i n g  l evel had to be kept fa i r l y  l ow 
on the meters for  the  best res u l ts .  A sma l l  
a m o u n t  o f  m id-spect rum co lou ra t ion  was 
detected , g i v i ng  a k i n d  of ' horn- l i ke '  effect on 
certa i n  mus ic ,  but t h i s  was not bad .  Treb le  was 
ve ry we l l  portrayed and bass,  too ,  was 
reasonab ly  f i rm . T here seemed to be no  u n d u e  
prob lems w i t h  t a p e  sta b i l i ty ,  but  there was some 
d r i ft of stereo image .  Compa r i n g  the  h u m / no ise 
output  wi th  a n  u n loaded C-zero aga i nst the  
M a ste r 1 1  conf i rmed the  l a b  f i n d i n g s  that  the  
no i se i s  essen t i a l l y  tha t  f rom the tape  i tse l f .  
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T h i s  two-head fro nt- loader  with mecha n i ca l - key-operated ta pe t ransport i s  so ld by the 

w ide-ra n g i n g  Tandy netwo r k .  Fasc ia  is  ' s i lvered '  p last ics mater i a l  a n d  e n c l os u re and 
rea r meta l ,  the  former  of a c ra c k l ed f i n ish  matc h i n g  the  fasc i a . The  f u l l -v iew cassette ho lder  
opens smooth ly  when the eject key i s  depressed b u t  i nstea d of rea r i l l u m i na t i o n  i t  uses a 
sma l l  m i r rored su rface . Mete r i n g  is based o n  two rows ea c h  of f ive L E Ds ca l i b rated i n  steps 
from - 1 3  to + 3 d B ,  t h ose at  Od B a n d  a bove g l ow i n g  red . D o l by level i s  set to Od B .  

B ias  a n d  e q  for  ta pe C l asses I ,  1 1  a n d  I V  a re set s i m u l ta neous ly  by a two- p ress swi tch  
com b i nat i o n .  S i m i la r  press-switches a re used for D o l by a n d  M P X f i l te r i ng . Two la rg ish  
k nobs contro l  the record i n g  leve l  of the  le f t  a n d  r i g h t  c h a n ne ls  sepa rate l y ,  wh i le  at  the  rea r 
is a sma l l  k n o b  for  adj ust i n g  the level  of the rep lay  s i g na l .  T h is ,  t h ou g h ,  does not contro l  the  
leve l  of the hea d p h o n e  s i g na l ,  w h i c h  is  f i xed at  a usefu l  va l u e .  

O n e  poss i b l e  d i sadva ntage is  t h <;� t  a rea r D l  N socket o n l y  is  presen t  f o r  a m p l i f i e r  
i n terfa c i n g . You  cou l d ,  of cou rse , u s e  a ' p h o n o '  ada ptor but  the  D I N  i n pu t  sens i t iv i ty is  very 
h i g h  so you wou l d  get i n put  over- l oa d i n g  by feed i n g  from an a m p l i f i e r  ' p h o n o '  i n te rface 
u n less a n  attenuator  was also used . I n p u t  se ns i t iv i ty at  Dl N is  the sa me as at  m i c ,  a ro u n d  
200J.I V .  I n  acco rda n ce w i t h  the  D I N  req u i rements there is n o  sou rce m o n i t o r i n g  s i g n a l  f rom 
t h is socket when record i n g .  S o u rce m o n i tor i n g ,  h oweve r ,  i s  ava i la b le a t  the  hea d p hone 
jack  soc ket ,  a fac i l i ty w h i c h  was exp lo i ted for  some of the  tests . Sepa rate sta n d a rd jack  
sockets a re a l so present  for  left  a n d  r i g h t  m ics ,  w i th  i nterna l  swi tc h i n g .  

T h e  deck d oes n o t  boast a wide ra nge o f  featu res b u t ,  i n  a d d i t i o n  t o  those descr i bed , 
there is the  usua l  t h ree-d i g i t  mec h a n ica l  tape counter  w i thout  memory rewi n d .  A s ma l l  
i n d icator  l i g ht o n  t h e  dark  bac k i n g  t o  t h e  mete r i n g  d i s p lay sh ows when t h e  deck i s  switched 
o n .  

D i mens ions  a pprox i mate 1 25 x 390 x 226 m m  ( H  x W x D )  a n d  we i g h  a mere 3 . 5kg . 
P r i ce was g iven by my l oca l T a n d y  store as £89 . 9 5 .  

The verdict 
l t  seems a p i ty that  the  deck was not e q u i pped with  ' p h o n o '  soc kets . M ete r i n g  ra nge cou l d  
a l so be i nc reased to adva ntage a n d  W & F  w a s  a r o u n d  the  t h resho ld  of a u d i b i l i t y .  H owever ,  
w e  h a v e  to t a k e  acco u n t  of the pr ice wh ich , a t  less t h a n  £ 1 00 ,  i s  i n  my o p i n i o n  q u i te fa i r  f o r  
what  i s  offere d .  M y  awa rd is t h u s  B for mer i t  a n d  2 for  va l u e .  
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The findings 
The  deck was found  attract ive a n d  easy to use ,  
except i n g  the  D I N -on l y  i n terface wh ich  m i g h t  
cau se a prob lem to s o m e  users . A l t h o u g h  t h e  
meter i ng  w a s  fou n d  to be t rue  pea k- respons ive 
( n o  u nder-read i ng  on 20ms bu rsts ) , i ts  'va lue '  
was somewhat reduced by the  l i m i ted ra nge .  

As the  deck  came with  a Rea l i st i c  meta l  t ape  i t  
was  dec ided to use t h i s  for  the  meta l  tests 
d esp i te the fact that h was a C60 a n d  not C90 . 
Tests were a lso made wi th  Maxe l l M X  to secure 
re lat ive j u dgeme n t .  U DX L I  and U DX L I I  were 
u sed for the  C l ass I and 1 1  tests . The  pen-chart 
shows a remarkab ly  ' f l a t '  meta l response . U DX L I  
penned a l ess desi ra b le  response,  b u t  st i l l  not  
bad .  U DX L I I showed about 1 d B  l i f t  between 4 
a nd 5kHz  wh ich  was agg ravated wi th  Do l  by . 
U pper f requency response wi th  a l l  fo rmu la t ions  
was a l i tt le  cu rta i led wi th  respect to more 
expens ive mach i nes . 

LF perfo rmance wi t h  U DX L I  was outsta n d i n g  
w i t h  no  more than  0 " 4 %  D L  d istort i on  a n d  a n  
M O L  a s  h i g h  as 7 5d B .  Meta l fa i l ed  to reach 
these he ig hts ,  d istort i on  bei ng  1 · 2 %  and M O L  
6d B - st i l l  p rett/ good , thoug h ,  ta k i n g  acco u n t  
a lso of the g o o d  freq uency response . D istort ion 
on  the sou rce s igna l  mon i to red f rom the 
head phone  socket  was low at  + 1 0d B  ou tpu t .  

I cou ld  f i n d  no th i ng  u n d u l y  wrong  wi th  t he  
rep lay sig n a l / no ise rat ios a n d  the  expected i m ­
p rovements were obta i ned w i t h  7 � s  eq a n d  
Do lby .  Overa l l  r a t i o  w i t h  the  Scotch Master 1 1  
a n d  D o l by w a s  65d B ,  t h i s  be ing  l i m i ted a l i t t le  b y  
the  D I N  i n p u t  n o i s e  ( level contro l  ha l f  adva nced ) 
D I N  a n d  m ic  hea d room was a p p roachong 40d B .  
Rep lay  eq a t  1 201-'s was not bad ,  the response 
be i ng  less than 1 dB down a t  6 3 k H z  with  the  test 
tape .  Headphone de l i ve ry ac ross 8 o h ms was a 
l i tt le  h i g he r  t han  f rom some decks,  bu t  a 
s i gn i f i cant ly  h i g her  output  was ava i lab le  ac ross 
h i g her  i m pedances . Meta l  erased to below no ise 
f loor  a t  1 k H z ,  and i t  took 1 42 seconds to rew ind  
a C90 . 

I I 
I I 

�\\i 
J ,I , 

\\ 
10k 20k 

W & F  was on the h i g h  s ide at 0 · 1 5 %  a n d  speed 
e rror  was - 0 · 5 % . 

The  squa rewaves revea l s i g n i f i cant  ' r i n g i n g ' , 
t he  l ower t race wi th  Do l  by a n d  M PX f i l ter  act ive . 

U nder  aud i t i on  I must a d m i t  to be ing q u ite i m ­
p ressed by the  resu l ts for  a d e c k  i n  th i s  p r ice 
range.  There was some colo u rat i o n ,  espec i a l l y  at  
low bass wi th  recorded organ mus ic ;  t reb le ,  too ,  
was a t r i f le  'b r ight '  a n d  the  W&F was c lose to 
· the th resho ld  of  a u d i b i l i ty , not iced o n  p i ano  
m u s i c .  Stereo i magery was  fa i r l y  sta b le  a l t hough  
l i m i ted i n  forward p roject i on , as wi th  l ow-level 
a mb ience ,  but the net resu l ts were perfect ly  
pa l a tab l e .  Meta l  tape revea led u p per-treb le im­
p rovement f rom h igh q u a l i ty  master-tape recor­
d i ngs ,  but barely any i m p rovement at  a l l  over 
that obta i ned from top-grade 1 20.,s oxide when 
t�e sou rce was gramophone record o r  FM rad i o .  
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T h i s  i s  T a n d y ' s  t h ree� h e a d  deck  w h i c h  i s  a f ront� l oa d e r ,  meta l � ready  ( o f  c o u rse ! ) a n d  

eq u i pped w i th  a n  a uto�pea k � h o l d  L E D  mete n n g  syste m .  A f ro n t  p ress� b u tt o n  a l l ows 
you t o  c h a n ge betwe e n  the sou rce a n d  off-ta pe m o n i to r i n g  s i g na l .  T h e  ' b ru s hed a l u m i n i u m '  
fasc ia  i s  c o n ve n i e n t l y  l a i d  o u t  w i t h  t h e  mete r i n g  ' b a rs '  be low a w i n dow a t  t h e  t o p  r i g h t- h a n d  
q u a d ra n t  a n d  t h e  see-t h ro u g h  cassette h o l d e r  a t  t h e  left- h a n d  s i d e ,  b e l ow w h i c h  a re t h e  
mecha n i c a l  p ress k e y s  f o r  t a p e  t ra n s p o rt opera t i o n . 

T h e  meter i n g  p a n e l  is d a r k  c o l o u r ,  ma r ked  i n  w h i te l i nes fo r m i n g  s q u a re s .  T he L E Ds 
the mse lves a re fa i r l y  b r i g ht b u t  t h e  d B  a n d  pe rce ntage  ca l i b ra t i o n  n u m b e rs ,  not  b e i n g  
i l l u m i na te d ,  a re not  e a s y  to r e a d  i n  l ow a m b i e n t  l i g h t .  F o r  each  c h a n ne l  t h e re a re 1 6  L E D s  
ca l i b rated f r o m  - 30 to  + 1 0  d B ,  t hose a bove O d B red- g l owi n g .  T h e  p e a k s  h o l d  fo r  a few 
seco n d s  before ext i n g u i s h i n g ,  but by the p ress of a but ton  i t  i s  poss i b l e  to  reta i n  a pea k 
read i n g .  

A f r i ct i o n - c o u p l e d  d u a l  c o n c e n t r i c  k n o b  a dj u sts record i n g  leve l , a n d  a n  a dj u sta b l e  
s u r ro u n d  ma kes i t  poss i b l e  eas i l y  to  esta b l i s h  a ny req u i red sett i ng o f  t h e  c o n t r o l  a g a i nst  a n  
i n dentat i o n . A s m a l l e r  k n o b  ad j usts t h e  re p l a y  s i g n a l  leve l  a n d  t h e  head p h o n e  vo l u m e .  A 
f o u r-pos i t i o n  rota ry switch se l ects b i a s  a n d  eq toget h e r  f o r  t h e  fo u r  c l asses of cassette ta p e ,  
w h i l e  a n  a d j a c e n t  m i n i -cont ro l  p r o v i d e s  a fa i r  ra n g e  of  b i as  a dj us tment . A s i m i l a r  swi tch  
se lects  D o l  by w i t h  o r  w i thout  M P X  f i l t e r i n o .  The  fo u rt h  pos i t ion  i s  of  n o  va lue  to  t h e  U K use r 
s i nce  i t  re la tes  to t h e  deco d i n g  of D o l by-e ncoded F M  broadca sts as t ra ns m i tted i n  t h e  
S tates . Sett i n g  p resets f o r  t h i s  res i d e  a t  t h e  back  a l o n g  w i th  ' p h o n o '  a n d  D I N  a m p l i f i e r  
i n te rfaces . A s w i t c h  ma kes i t  poss i b l e  to s e t  t h e  D J  N o u t p u t  to h i g h  o r  l ow leve l .  

S ta n d a rd Y. i n  j a c k  sockets a r e  present  f o r  left  a n d  r i g h t  m i cs a n d  h ea d p h o ne s .  U s i n g  t h e  
l e f t  m i c  socket  t h e  s i q n a l 1 s  a p p l ied  s i m u l ta n e o u s l y  to t h e  l e f t  a n d  r i g h t  cha n ne l s . 

T h e  deck  is e n c l osed i n  b l a c k  c r a c k l e-f i n i shed  meta l a n d  i s  q u i te a s m a rt out f i t  as you 
m i g h t  h a ve obse rved in  a Tandy s h o p  w i n d o w .  D i m e n s i o n s  a p p ro x i m a te 1 1 0 x 435 x 256 
mm ( H  x W x D) a n d  wei g h t  4 . 6 k g . My loca l  T a n d y  store t o l d  me t h a t'  t h e  d e c k  i s  se l l i n g  
a t  £269 . 95 b u t  i s  somet imes  offered a t  a s u bsta n t i a l  d i scou n t  ( a s  o the r  i tems i n  t h e  s h o p  
re lated to ce rta i n  m o n t h s ) . P r i o r  to my e nq u i ry a bo u t  t h e  p r i ce  i t  was se l l i n g  fo r  £ 1 69 . 9 5 .  

The verdict 
At t h e  f u l l  se l l i n g  p r i ce  o n e  m i g h t ,  p e r h a p s ,  expect l o g i c  cont ro l  a n d  poss i b l y  o n e  o r  two 
extra featu res s u c h  as  m e m o ry rew i n d  swi tc h i n g  for record  a n d  re p l a y  by a n  exte r n a l  t i m e r  
a n d  m a y b e  some m e t h o d  of  opt i m i s i n g  the  b i a s i n g  ( l i ke t h e  O n ky o  T A2060 , f o r  exa m p l e ,  
w h i c h  i s  less cost l y )  H oweve r ,  t h e  d e c k  p u t  u p  a fa i r  perfo rma n ce b o t h  i n  t h e  l a b  a n d  
u n d e r  a u d i t i o n  a n d  i ts L F  perfo r m a n ce was very good . T a k i n g  a l l  t h i ng s  i n to  acco u n t ,  
t h e refore , m y  awa rd i s  B f o r  m e r i t  a n d  3 f o r  va l u e .  O b v i o u s l y , t h e  va l u e  ra n k i n g  wou l d  b e  
m u c h  i m p roved w i t h  £1 00 o f f  t h e  p r i c e ,  so i f  y o u  a re' i n te rested i n  t h e  d e c k  f i n d  o u t  when  
y o u r  Tandy  s to re  h a s  i ts ' ba rga i n  wee ks '  o n  d e c k s !  
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The findings 
As wi t h  the two-head m a c h i n e ,  I checked the  
meta l perfo rmance with Tandy 's  own Rea l i s t i c  
meta l  tape .  Maxe l l  U DX L I  a n d  U D X L I I  were  used 
for  Class I and 1 1  tests . Al l  tests were made with 
the  f ine b ias  contro l  adj usted for  the  best overa l l  
f requency response at - 20d 8 recorded leve l .  
Wi th  t h ree-head decks there i s  a lways the  
temptat i o n  to p l o t  f req uency responses a n d  
m a k e  certa i n  o t h e r  measu rements i n  the  off-tape 
mon i to r i ng  mode (that is ,  m a k i n g  the  measu re­
ments from the rep lay head wh i l e  the tape is 
be ing  reco rded ) .  T h i s  can save t ime  and reduce 
the  co m p l i ca t i ons ,  but  i t  can a l so i n t roduce 
er rors i f  the  cou p l i n g  between the  reco rd/ rep lay 
head sect i ons  i s  abno rma l l y  h i g h .  

I a m  sor ry t o  s a y  that  t h i s  cou p l i ng was rather  
h i g h ,  I n c reas i ng  sw i f t l y  a n d  d ramat ica l l y  w i lh  
i n c reasi ng  freq uency as sh own by the  sepa rate 
pen-chart . 

The  pen-cha rt of the  responses shows that  a l l  
tapes penned a ' boosted '  L F  response (wh ich  
has  noth i n g  to do  wi th  b ias  sett i ng ) .  H ow8ve r ,  
fro m about  300Hz  u pwa rds the  responses 
f lattened n ice ly ,  with meta l  g o i n g  o n  a l most to 
20k Hz  (the spec i f i ca t i on  says 30Hz-2 1 k H z  wi th  
meta l  _±_3d B I .  P l ot t i ng  in  the  off-ta pe mon i to r  
mode gave  the  i m p ress i o n  of  better extreme 
t reb le , accompan ied by a 'pea k '  owi n g  to the 
add i t i on  of  the  ' b rea k t h rou g h '  s i g na l .  The 
respo n ses fo r U DX L I  and U DX L I I  were a lso 
sat isfactory ( except the  L F  end)  a n d  Do lby  

I I 
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i n teg r i ty good wi th  a l l  the  tapes . 
L F  performance of the  deck wi th  a l l  tapes was 

asto n i sh i n g !  Wi th  the metal I measu red a round  
0 · 35 %  d istort i on  I Do l  by o n )  a n d  an  MOL as h i gh  
as  9 5d B ,  wh ich  i s  i n c red i b l e .  U D X L I  was  not  fa r  
beh i n d  wi th  0 - 4 %  d istrot i on  a n d  7 5d B M O L .  
D isto rt i o n  o n  t h e  sou rce mon i to r i n g  s i gna l  a t  
+ 1 0d B  output  was n o t  l i m i t i n g  t h e  M O Ls .  The  
fo rmer  a re some of the  bes t  meta l t ape  resu lts I 
have ever ach ieved . 

S i g n a l / no ise  rat ios we re accepta b l e ,  rep lay 
bei n g  57d 8 and w i th  M aster 1 1  overa l l  w i th  Do lby 
65d 8 - not q u i te  as  h igh  as some decks .  W& F 
was low at 0 . 08 %  I +  0 . 6 %  speed er ror )  a n d  
meta l -erased 1 k Hz  tone w a s  b e l o w  n o i s e  f l o o r .  
Rep l ay  eq at 1 201-'s seemed a l i t t le  i n  e r ror ,  
i n c l u d i n g  a l i tt l e  bass  l i f t .  

The  mete r i n g  u nder- read 20ms bu rsts by 
about  2d B and the  DL refe rence level  occu rred at 
- 1 d B .  

T h e  squa rewaves revea l s i g n i f ica nt  ' r i n g i n g '  
a n d  a rather  la rge overshoot  w i thout  D o l b y .  

U nder  a u d i t i o n  the  d e c k  wou l d  accommodate 
fe lat ive ly  large record i n g  leve ls w i thout  
not i cea b le  compressio n .  Ste reo i mage ry was  a 
l i t t l e  u n steady ,  poss i b l y  d u e  to a l i t t le  tape 
f l u tte r .

-
S u bject ive bac k g rou n d  n o ise was l ow 

w i th  no apparent  ma i ns  r i pp l e .  Comp lex  c lass ica l  
mus ic  was p l easa nt ly  hand led w i th  fa i r  re nder i ng  
of  l ow-level  a m b ience .  S o me co l o u ra t i on  was 
detected on  massed str i ngs 
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F i n i shed  i n  d a r k  c h oco la te b rown c o l o u r a nd meta l encased , t h i s  t h ree-head deck  wi th  

· off-ta pe m o n i to r i n g  i s  eq u i pped w i th  l o g i c-cont ro l l ed  tape tra nsport worked by soft­
touch  but tons ,  fac i l i tat i n g  t ra ns p o rt mode c h a nges w i t h o u t  pass i n g  t h ro u g h  sto p .  S i g na l  
i n te rfaces a re p h o n o  sockets - n o  D I N .  

B i a s  a n d  e q  a re s i m u l taneous ly  switch a b l e  f o r  F e ,  C r ,  F e C r  a n d  meta l  tapes ,  e n ha nced by 
a user-a dj u sta b le  f ine b ias c o n t ro l .  N o ise red u c t i o n  i s  D o l b y  and you  have t h e  c h o ice  
o f  work i n g  w i th  o r  w i t h o u t  M P X 1 9k H z  f i l ter i ng . Y o u  c a n  defea t record wh i l e  t h e  tape  i s  
ro l l i ng by t h e  p ress of a butto n ,  a n d  adj ust rep lay  level  by a f ront  cont ro l . 

R e c o rd i n g level  is adj usta b l e  by a two-sec t i o n  f r i c t i o n -cou p led  k n o b  for  the  left  a n d  r i g h t  
c h a n ne ls  b u t ,  a l t h o u g h  sta n d a rd j a c k s  a re f i tted for  l e f t  a n d  r i g h t  m i c s ,  i t  i s  not  poss i b l e  t o  
m i c - m i x  i n  stereo ( b u t  see u n d e r  Cassette Deck  Featu res ) . T h e  l i ne i n p u t  i s  d i scon nected 
a n d  the  m i c  i m p u t  a ct ivated when a mic j a c k  i s  p l ugged  i n .  

H ea d p h o ne s i g n a l  f rom a f ront  j a c k  i s  a l so a d j u sta b l e  b y  the rep lay level  c o n t ro l . Cassette 
h o l d e r  i s  see-t h r o u g h  w i t h o u t  rea r i l l u m i n a t i o n ,  and mete r i ng  i s  by two l i nes each of  1 6  
L E D s  ca l i b rated f rom - 20 t o  + 9  d B ,  w i th  Od B a p p rox i mat i n g  D o l by leve l ( 200 n Wb / m 
magnet ic  f l u x ) . 

A t h ree-d i g i t  mec h a n i ca l  c o u nter  ca n be l i n ked to m e m o ry rew i n d  ( y o u  set cou nter  to  
zero and o n  rew i n d  ta pe stops a t  t h a t  p o i n t ) , and there a re switches fo r  a uto- rewi n d ,  
repea t-p l ay  a n d  t imed opera t i o n s ,  t h e  latter  req u i r i n g  a n  exte r n a l  t i mer .  L E D  f u nct ion  
i n d i ca to rs a re p rese n t .  

D i m e n s i o n s  a p p rox i mate 430 x 1 1 5 x 294 m m  ( W  x H x D )  a n d  we i g h t  6 . 2 kg .  P r ice  i s  
a rou n d  £ 1 89 .  

The verdict 
A g ood effort towa rds d es i g n  exce l l e n c e ,  the o n e  or two s h o rtfa l l s m i g h t  be la ter  atte nded 
to a s  the  deck  revi ewed was the  f i rst ava i l a b l e . At correct reco rd i n g  leve ls  s u bject ive 
i m p ress i o n s  we re good . F o r  a t h ree- h ea d ,  l o g i c  deck  t h e  p r i ce i s  c o m pet i t i ve ,  and certa i n l y  
a mach i n e  worthy of  f u rt h e r  t h o u g h t .  M y  verd i ct i s  B f o r  mer i t  a n d  2 f o r  va l u e .  
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The findings 
B i as sett i n g  was c l ose to  my (0) reference but t he  
f i ne  b ias  con t ro l  ma kes poss i b l e  the  use of ta pes 
with bias demands  from ( - )  t o  ( + ) . A p p l i cab l e  
to a l l  tape types . The  i nstruct i o n s  ca rry a ta b l e  o f  
s uggested sett i ngs  for  the  va r ious  c l asses o f  
tapes . 

Meter ing  ca l i b ra t ion  was accu rate on one  
chan ne l  bu t  d own a dB on  the  other ,  and  
a l t hough  i t  uses  peak L E Ds was not  as  fast 
respons ive as I wou l d  have l i ked . There a ppea red 
to be some e l ect ro n i c  de lay g i v i n g  a sho rtfa l l  of 
a l most 8d B o n  20ms b u rsts . When reco rd i ng 
mater ia l  r i ch  i n  'peaky '  t ra ns ien ts try to avo id  
rea d i ngs m u c h  a bove Od B for the  best  res u l ts .  

Rep lay  n o ise was u p  a b i t ,  bu t  ne i ther  t h i s  n o r  
h u m  was u n d u l y  apparent  s u bject ive l y .  F u l l  no i se  
red uct ions  at  701-'s eq a n d  Do lby  were not  q u i te 
rea l i sed . Wi th  good Fe and  meta l  tapes d istort i o n  
w a s  we l l  d o w n  a n d  M O Ls co rrespon d i n g l y  h i g h  
- very good resu l ts ,  i n  fact . T h e  overa l l  
freq uency responses expose some t reb le  d roop ,  
wh ich  cou l d  be a f u nct ion  of  eq ma lad justment  
( be i n g  l ooked a t  by the  m a n u factu re r ) . Rep lay  
o n l y  respo nse was s i m i l a r  a t  t reb le ;  bu t  m id ­
spectru m eq good . D o l by i nteg r i ty a t  - 20d B 
recorded level  was not  much  i n  er ror  on the  test 
tapes .  

The  squarewaves s h ow s i g n i f i cant  i n i t i a l  
overshoot  and  the usua l  ' r i ngs '  wi t h  M PX 
f i l ter i ng  o n .  W & F  performance q u i te fa i r  a n d  
speed e r r o r  0 · 8 %  fast . H eadphone  o u t p u t  
s u i tab le  for  med i u m / h i g h  i m pedance ' p hones ,  
but  l ow at 8 ohms .  COO fast  spoo l i ng was about  
1 1 3s .  

1 1 9 



SftNSUI DJOOM £139 
T h e  samp le  sent  f o r  review was of  a l l  b l a c k  f i n i s h , a n d  very p l easa nt - look i n g  i t  was ,  

t o o .  l t  i s  a n  attract ive ly-p r iced deck sport i n g  a l l  t h e  bas ic  feat u res p l u s  what  S a n s u i  
ca l l  A M P S ,  w h i c h  sta n d s  for  ' A u d i o ma t i c  M us i c  P r o g ra m me S ea rc h ' . l t  works i n  the  u s u a l  
m a n n e r  where d e l i berate pa uses betwee n t h e  rec o rded p rog ra m m e  sect i o n s  a re detected 
d u r i n g  rewi n d .  T h e re a re two pos i t i ons  on the cor respo n d i n g  switc h ,  one w h i c h  ca u ses the 
deck t o  go i n t o  play mode when a pause i s  detected , a n d  the  other w h i c h  p u ts the  deck i n to  
sta n d by i nstea d .  U n l i ke some o f  the  m o re adva n ced ' sea rc h i ng '  systems i t  i s  not  poss i b l e  t o  
prog ra m me to w h i c h  pause n u mber  a l o n g  a l e n g t h  of  ta pe i t  i s  req u i red  to  re p lay  back  f ro m .  
F o r  the system t o  work t h e  p a u se needs t o  l a st f o r  a t  least 3 seconds . 

To fac i l i ta te i nt rod u c i n g  you r own pa u ses a l o n g  a ta p e ,  t h e  deck i nc l u des a reco rd m u te 
but ton  w h i c h  act ivates a n  i n d icator  l i g h t  w h e n  dep ressed w h i l e  a l s o  ca u s i n g  the  red reco rd 
i n d icator  l i g h t  to  f l ash  on a n d  off  at  1 seco n d  i n te rva l s .  

T a p e  t ra ns p o rt i s  cont ro l l ed  by e l ongated  buttons  a n d  l og i c .  T a p e  se lect i o n  i s  by two 
m a tc h i n g  but tons  w h i c h  need to be opera ted together  to prov ide the b ias  a n d  eq 
req u i reme nts for ta pe c lasses I ,  1 1  and I V .  Mete r i n g  i s  by a ' d i g i ta l '  pea k level  d i sp l ay  
c a r ry i n g  two rows of  b r i g ht ly  i l l u m i na ted d ots wh i c h  s h ow a g a i nst a we l l  i l l u m i na ted  
g ra t i c u l e  sca l e  f rom - 20 t o  + 8d B .  A n  i n d icator  l i g ht s h ows w h e n  t h e  deck i s  set fo r  meta l 
ta p e .  

T h e  cassette i s  d i rect ly  l oa d e d  i nto  a recess o n  t h e  fasc i a  a n d  a h i n geover cover a t  t h e  
bottom h e l ps t h e  k e e p  t h e  dust  a w a y  f rom the  v i ta l  pa rts . T h e re i s  t h e  u s u a l  t h ree- d i g i t  
mec h a n i ca l  t a p e  c o u n te r  w i th  z e r o  reset butto n .  D o l by n o ise red u c t i o n  is  f i t ted b u t  n o  
sepa rate switch for  M PX f i l ter i n g . A f r o n t  switch a l l ows t h e  mac h i ne to  be act ivated by a n  
exte r n a l  t i m e r  f o r  reco rd i n g  o r  rep lay . 

Record i n g  level  is a dj u sted by a f r i ct i o n - c o u p l e d  d u a l -concent r ic  k n o b .  R e a r  ' ph o n o '  
sockets a re f i tted f o r  a m p l i f i e r  i n te rfa c i n g  ( n o  D l  N i n te rface )  a n d  t h e  rec o rd i n g  o n e  i s  
d iscon nected i n  favou r  of  the  m i c  when t h e  m i c  J a c k  i s  i n se rted i nto  the a p p r o p r iate f ro n t  
Y. - i n .  j a c k  socket . T h e re i s  a l so  a sta n d a rd head p h o n e  jack  soc ket . W i re -con nected re m ote 

cont ro l  i s  cate red for by a rea r m u l t i - p i n  socket . The deck r u n s  f rom an e lectro n i c a l fy 
cont ro l led  D C  motor .  

D i mens ions  a p p rox i mate 430 x 1 32 x 238 m m  ( W  x H x D)  and  we i g h t  5 . 1 kg .  Se l l i ng p r i ce  
i s  a round  £ 1 39 .  

At  t h e  p r i ce level  t h i s  deck was l i ked . T h e re a re o n e  c :  two s h o rtfa l ls as y o u  have see n ,  b u t  
ta k i n g  every t h i n g  i n t o  acco u n t ,  i n c l u d i n g  a u d i t i o n i n g ,  I w a s  q u i te happy t o  awa rd i t  A fo r  
mer i t  and  2 fo r  va l u e .  l t i s  a deck that  shou ld  not  d isa p p o i n t  the keen  l i stener  w i t h  a l i m ited 
b u d g e t .  

1 20 
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The findings 
I found  the meter i ng  accu rate and easy to use,  
a i ded by a l i tt le  de lay a p p l ied to the g lowi ng  
dots .  The re was  n o  under- rea d i n g  at  a l l  o n  20ms 
b u rsts .  Q u i te accepta b le  overa l l  f requency 
responses were obta i ned from the tapes used for  
test i n g .  You wi l l  see f rom the  pen-cha rt that  
there was some Do lby leve l  e r ro r ,  bu t  not  too 
much . U DX L I  tended to ro l l -off a tr i f le ear ly 
w h i l e  M X  meta l exh i b i ted a sma l l  peak a round  
1 0k H z  w i thout  Do lby .  O f  cou rse , you w i l l  get 
d ifferent  res u l ts with d i fferent  tapes and I o n ly 
wish we had  the space, t ime  a n d  mo ney to show 
the  responses of a l l  of them . Anywa y ,  for  t h i s  
deck  I dec ided to i nc l ude  a n  overa l l  p l ot o f  
U DX L I I  i n  add i t i on  to the  p lots no rma l ly s hown . 
You wi l l  see that  th i s  goes a shade h i g her  i n  
f requency than  U DX L I  a n d  suffers s l i g h t l y  less 
u p per- t reb le  d roop . S m a l l  l ow-f req uency  
u n d u la t ions  w i l l  be see n ,  b u t  I was  i m p ressed by 
the  extended l ow-freq uency of  the  deck . 

M id-spect rum rep lay eq at 1 20fls was sa n i ta ry ,  
i t  b e i n g  ' f l a t '  a t  6 3k H z  a n d  0 · 5d B  down a t  
1 25 H z ,  t h e  latter p robab ly  j u st catch i n g  one  o f  
the  l ow-freq uency depress ions .  

S igna l /  no ise rat ios fa i led to reach  the  h i g h  o f  
some othe r  mode l s  i n  th i s  book , bu t  the  no ise 
spectru m was not  s u bject ive ly i r r i ta t i n g .  I 
measu red a rat io  c lose to 63d B w i th  Scotch 
M aster 1 1  a t  70fls a n d  w i th  Dolby,  which i s  not  bad 
bu t  4 . 5d B  worse t han  the  l owest no ise models .  
Some r ipp le conten t  was detected i n  the l ab  and 
cou l d  j ust  about be hea rd u nder  a u d i t i on  at  h i g h  
rep lay leve l .  Low-freq uency performance was 
q u i te acceptab le  with both U DX L I  a n d  M X ,  the 
former g iv i ng  0 · 6 %  d istort ion  and 5d B M O L  and  
the  l a t te r  0 · 85 %  d istort ion a n d  a lso 5d B M O L .  
Rep lay  i n  mon i to r  mode gave fa i r l y  l ow 
d i stort io n  at + 1 0d B ,  wh ich  is h i g her  t h a n  some 
but not too bad at  th is ou tpu t .  

W & F  averaged a rou nd 0 · 1 %  a n d  speed error  
0 ·3% s low.  Headphone y ie ld  was adequate for 
med i u m / h ig h  i mpedance ' phones but bare ly 
enough  for  l ow i m peda nce ones .  Mic i n terfac ing  
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was sat isfactory wi th  good sens i t iv i ty a n d  low 
n oise - a lso q u ite good q u a l i ty .  A C90 rewo u n d  
i n  1 1 5  seco nds .  The  squa rewaves s h ow q u i te 
p rotracted ' r i ngs ' , better tamed wi t h  D o l  by 
( l ower t race l . Qua l i ty was smooth and 'open '  
w i th  j u st a vague t race of compress ion . 
Record i n g  mus ic  r i ch  i n  H F  meta l was j udged to 
be better than oxide,  bu t  we were s u rpr ised at  
the  good res u l ts obta i ned with  U DX L I  f rom 
norma l  record i n g  sou rces . W & F  was not  
s u bject ive ly detecta b l e .  

1 2 1  



T h i s  cassette deck  i s  sty led s i m i l a r l y  to t h e  l ess expens ive D-300 M b u t  i t  ca r r i es m o re 
featu res , t h o u g h  i s  devo i d  of the  ' m u s i c  sea rc h '  syste m .  I nstead i t  has  a m e m o ry 

rewi n d  f u n c t i o n  w h i c h  works i n  conj u n c t i o n  w i th  the  t h ree- d i g i t  mecha n i c a l  tape cou n te r ,  
a n  ' a uto '  swi t c h  w h i c h  prov ides repeat p l a y s  a n d  a u t o- rewi nd  fo l l owed by p l a y  w h e n  t h e  
t a p e  c o m e s  to a n  e n d ,  a n d  a u to-pea k - h o l d  o n  t h e  d u a l - b a r  mete r i n g  d i s p l a y .  

T h e  deck  a l s o  has  a sepa rate m o t o r  fo r  spoo l i n g  a n d  i l l u m i nated soft-tou c h  buttons f o r  
l o g i c  ta pe t ra nsport cont ro l . R ecord  m u te i s  i n c l u ded a l o n g  w i th  a b u tto n w h i c h  w i n d s  t h e  
cassette o n  to  t h e  e n d  of  the  l ea d - i n  ta pe a n d  h e n ce to the  sta rt of the coa t i n g  when 
d e p ressed . Another  featu re i s  a f ine  user-adj u sta b le  b i as  cont ro l  wh ich i s  sa i d  to  prov ide a 
b i a s  swi n g  re l a t ive to ' no r ma l '  over _±20 % , b u t  there is n o  wa y of b ias  sett i n g  a p a rt f rom 
expe r i menta t i o n  and refe rence to a n  i l l ust ra t i o n  i n  t h e  i nstru ct ions  wh i c h  l i sts some 28 
d i fferent ta pes , some of wh i c h  I have not  heard  of . 

B i a s  a n d  eq a re se lected s i m u l ta neous ly  by d e p ress i n g  one  of t h ree buttons  for  tape 
c l a sses I ,  1 1  and I V .  Mete r i n g  i s  ca l i b ra ted from ' i n f i n i ty '  ( f i rst  i n d i c a t i o n  - 1  Ol  to  + 8 dB b u t  
the  g ra t i c u l e  i s  not  i l l u m i nated as that  of  the  D -300 M . T h e  cassette i s  l oaded st ra i g h t  i n to 
t h e  front of the  fasc i a  CJS  the  l ess expens ive mode l , the  heads ,  etc . be i n g  p rotected from 
d ust when the  deck i s  i d l e  by a h i n ge-over cover .  The h i n g i n g  of  the  cover seemed to be a 
l i t t le  f l i msy ,  tha t  of the  sa m p l e  depa rt i n g  f rom i ts soc kets . 

Record i ng level  is set by a f r i c t i on -coup led  d u a l -concent r i c  k n o b .  T h e re is no rep lay  level  
cont ro l .  A m p l i f i e r  i n te rfac i n g  i s  by rea r ' p h o n o '  sockets ( n o  D I N ) .  Cha nge to left o r  r i g h t  
c h a n n e l  m i c  i s  acco m p l i shed  by i nsert i o n  of the  m i c  j a c k  i n to  the a p p ro p r iate j a c k  socket . A 
sta n d a rd Y. - i n .  J a c k  socket  is a l s o  p resent f o r  hea d p h o nes .  

D o l by n o i se red u c t i o n  i s  act ivated by a press-but to n ,  wh i l e  a n  ad jacent  but ton  a l l ows the 
i n trod u c t i o n  of  M P X f i l te r i n g  i f  req u i red . 

D i m e n s i o n s  a p prox i mate 430 x 1 28 x 282 m m  ( W  x H x D )  a n d  we i g h t  5 · 8kg Se l l i n g p r i ce 
is a r o u n d  £ 1 89 .  

The verdict 
T h e  deck  was l i m i t i n g  meta l ta pe potent i a l in terms of  l ow-freq u e n cy perfo rma nce ,  t h o u g h  
t h e  H F  att r i b u tes of  meta l were ev ident  g iv i n g  s u i ta b l e  record i n g  s i g na l .  M ost peo p l e ,  
t h o u g h ,  wou l d  f i n d  that  a t a p e  s u c h  as  U D X L I  ( o r  h i g h  e n e rgy eq u iva l e n t )  o r  a g o o d  C l a s s  1 1  
form u la t i o n  wo u l d  g ive eq u a l l y a s  good res u l ts o n  n o rma l p rogra m m e  mate r i a l  as meta l -
poss i b l y  better i n  the  L F .  

la k i n g  acco u n t  of  p r i c e ,  l a b  res u l ts a n d  a u t i t i o n i n g ,  a l o n g  w i t h  t h e  fac i l i t ies  offe re d ,  m y  
award i s  D f o r  mer i t  a n d  3 f o r  va l u e .  
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The findings 

D 

l t  is not  pa rt i cu l a r ly easy to adjust  the  b ias  for  the  
opt i m u m  resu l ts f rom a n y  g iven tape type , a n d  I 
found  it i m poss ib l e  to ach ieve a perfect ly 
ba l anced response wi th  the test tapes . I had the 
i m p ress ion that  the  eq of t h e  sa mp le  was not  
accu rate ly adj usted i n terna l l y .  The  pen-cha rt 
revea ls p resence reg ion  l i ft , worsened by the  
act ion  of Do lby ,  us ing  U DX L I . T h i s  was not  so 
bad with M X  meta l and Dolby i n tegr i ty was 
better with th i s  ta pe .  U DX L I I I not p lotted)  had a 
1 d B  depress ion  at 1 0k H z  a n d  was about  4d B i n to 
ro l l -off at  1 5k H z .  With Dolby a m i l d  1 d B  l i f t  
occu red at  4k H z .  C u r ious l y ,  the deck  showed 
more l ow-f req uency u n d u la t ions  t h a n  the  
cheaper  one .  M id-spect ru m 1 2Clf;s rep lay eq read 
+ 1 d B  at  1 25 H z  and -0 dB at  6 · 3 k H z .  

L F  perfo rmance wi th  a n y  tape was not 
part i c u l a r ly  encou rag i n g ,  U DX L I  g iv ing 0 · 8 %  
d istort ion  and  3 · 5d B M O L  a n d  M X  1 · 7 %  
d istort ion  a n d  2 · 5d B  M O L .  M o n i tor  d istort ion  a t  
+ 1 0d B  output  was low, t hough  W & F  was a lso 
ve ry accepta b l e  at 0 · 06 %  average w i th  no  more 
than  - 0  2 %  speed erro r .  

H e a d p h o n e  de l ivery w a s  better t han  the  D -
300M but  st i l l  bare ly e n o u g h  fo r  s o m e  ' phones .  
M ete r i n g  was  g o o d  w i t h  no  u n d e r ­
rea d i n g  on  20ms b u rsts , bu t  readout  def i n i t i on  i s  
not  t o o  good . A C90 fast-spooled i n  9 6  seconds .  
S q u a rewave w i thout  Do lby was  good  for  a 
cassette deck ( p i ty a bout  t h e  sta rt i n g  
overshoot ) ,  bu t  w i th  Do lby p l u s  M PX ( lower 
trace)  t he re were more ' r i ngs' . 

T h e  test m ic  i n te rfaced O K  but  a f a i r  g a i n  
sett i n g  w a s  req u i red for  f u l l  modu lat i o n . N o ise 
was low and q u a l i ty  very reasonab l e .  No 
a m p l i f i e r  i n terfac i ng  d i f f icu l t ies were obse rved . 

U nder  a u d i t i on  the  reproduct ion  was 
cons idered to be somewhat o n  the ' rou g h '  s ide  
compared wi th  the  D-300M . Low-freq uency 
compress ion  cou ld  be i nc i ted at h i g h i s h  
record i n g  leve l s ; b u t  apa rt f r o m  these t h i ngs t h e  
resu l ts wou ld be cons idered acceptab l e  by m a n y  
users .  Backgrou nd no ise w a s  l ower than  f rom 
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t h e  D-300M a n d  there was not  a g reat dea l  of 
r i p p l e .  The S cotch M aster 1 1  gave 65 · 5d B  
s i g na l / no ise rat i o  with 70/ls a n d  Do lby .  
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T h i s  asto n i s h i n g  deck i s  eq u i pped with what  S h a rp ca l l  a ' Co m p uter-Co nt ro l l ed M u l t i ­

D isp lay ' . T h i s  i s  a f l u o resce nt  d i sp l ay  wh i c h  s hows not  o n l y  the  o rd i n a ry meter i n g  but  
a l so  a n u m be r  of  other  th ings  w h i c h  a re progra m med by p ress- b uttons and  a n  i n bu i l t m i c ro� 
p rocesso r .  F ive p ro g ra m m i n g  modes a re poss i b l e  wh i c h  a re 24- h o u r  rea l t i m e ,  a l a r m  t ime , 
tape c o u n te r ,  t ime  c o u n te r  a n d  rema i n i n g  tape t i m e  c o u n t e r .  

T h e  sym b o l s  a n d  n u m be rs of the  d i s p l a y ,  wh i c h  i s  l ocated o n  the  fasc ia  beh i n d  a sma l l  
wi n d ow measu r i n g  a b o u t  9 5  x 45m m ,  g low a b r i g h t  y e l l ow a n d  a re t h u s  c lea r ly  v i s i b l e .  T h e  
D o l b y  sym b o l  a l so a p pea rs when the  D o l by button i s  depresse d .  T h e  meter i n g  pa rts of the  
d i sp l ay  cons ist of  two hor i zonta l  rows of ' d ots' at  t h e  top  and  botto m ,  between wh ich  
a p pea r the  t i m e  a n d  c o u n t i n g  d i g its - w h i c h  is  a l i t t le  c o n f u s i n g .  

P rogra m m i n g  i s  not  a t  a l l  d i ff i c u l t  a s  t h e  va r i o u s  buttons a re c lear ly  ident i f ied . T h e  a l a r m  
t ime  ca n be swi tched to a h i g h-p i tched a u d i b l e  tone  e m i tted by the  deck  ( o r  the a l a rm 
so u n d  c a n  be swi tched off l i ke a n  o rd i n a ry a l a r m  c l o c k ) .  R eset buttons re late to the  c o u n te r  
a n d  t i m e  c o u n t  f u n c t i o n s ,  i t  a l so be i n g  poss i b l e  to ' ho l d '  t i m e  cou n t .  The tape rema i n i n g  
f u nct ion  needs f i rst t o  be set to  t h e  l ength  o f  t h e  cassette be i n g  used , t h e re be i n g  buttons 
for  C46 , C60 and C90 . 

T h e  tape cou nter  wo rks i n  the  n o r m a l  way ,  i t  b e i n g  poss i b l e  to zero- reset w h i l e  the  tape is  
ru n n i n g  as  with  mec h a n i c a l  c o u n te rs ,  wh i c h  ca n be usef u l .  T h e  t ime c o u n t  mere l y  c o u n ts 
u p  the sec o n d s  from zero reset wh i l e  the  tape is ru n n i n g ,  wh i l e  the ta pe rema i n i n g  c o u n t  
sh ows t h e  t i m e  you  h a v e  l e f t  per  s ide  of  a C46 , C60 o r  C90 cassette . I n d icator  l i g hts a re 
l i n ked to the  a l a r m  a n d  t i m e  c o u n t  h o l d  b u tto n s .  Another  l i g h t  ( a  red o n e )  g i ves a ' tape e n d '  
wa r n i n g  by f l a sh i n g  o n  a n d  o f f .  

Except for  the  ta pe counte r ,  n o n e  of  the  f u n c t i o n s  i s  esse n t i a l  for  no rma l  opera t i o n  of  t h e  
deck  a n d  c a n  t h u s  be rega rded  as  extras ( w h i c h  y o u  h a v e  to pay fo r )  o r  eve n ' g i m m icks '  
wh i c h  may o r  may  not  be usef u l  to you  depe n d i n g  o n  how you  perso n a l l y  va l u e  t he m .  

A l thou g h  a m u l t i p l i c i ty o f  ' dots'  form each mete r i n g  l i ne ,  t h e re a re o n l y  f ive a ct ive 
e lements per  l i ne w i th  m i n i m a l  ca l i b ra t i o n  f rom - 1 3  to  + 3 d B .  

T h e  deck i s  i n d i cated as be i n g  ' meta l  tape capab le ' . O n e  push-swi tch  se lects b i as  a n d  eq 
for  C lass I and 1 1  tapes , wh i le a seco n d  switc h p rov ides t h e  h ig he r  b ias meta l  req u i rement  
wi th  70JA S  eq . A s i m i l a r  swi tch  enga ges D o l b y  no ise  red u ct i o n .  

T a pe t ra nsport modes a re selected b y  mecha n ic a l  ' p i a n o  keys'  a n d  record i n g  level  i s  set 
by two k n obs for the left a n d  r i g h t  c h a n n e l s  a g a i nst fasc ia  m a r k s .  R e p l a y  o u t p u t  i s  level  
f ixed . Rear ' ph o n o '  sockets a re u sed for  a m p l i f i e r  i n te rfa c i n g ,  wi th  D I N  socket opt ion  
se lected by  a rea r swi tch  (wh ich  a l so  b r i n g s  i n  the  f ront  m ic  j a c k s ) . A sta n d a rd j a c k  socket  is  
a va i l a b l e  for  a head phone set . 

T h e  deck  is n ice ly  p resented with  ' b rushed a l u m i n i u m '  fasc ia  a n d  g rey-f i n i shed meta l 
enc losu re .  D i m e n s i o n s  a pprox i mate 390 x 1 25 x 226 m m  ( W  x H x D )  a n d  we i g h t  3 · 8k g . 
T h e  deck is expected to se l l  fo r  a ro u n d  £90 . 
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The verdict 
T h i s  was not  a n  easy deck to  ra n k  as it was fou n d  d i f f icu l t  to determ i ne a rat i o n a l  va l u e  for  
the  c o m p uter-co nt ro l led f u n c t i o n s . The  ma in  s h o rt fa l l  was the d i ffere n t  resu l ts between the 
two cha n ne l s .  I f  both cha n ne l s  h a d  been the same as  the  best  o n e  mea s u red , a h i g he r  
a ssessment  wo u l d  have b e e n  a p p ro p r iate ( b u t  p lease ta ke note that  the  i m ba l a nces 
mea s u re d  on t h i s  f i rst s a m p l e  m i g h t  we l l  not  ex ist on later  m a c h i nes ) . Exc l u d i n g  the fa n cy 
' c o m puter '  b i t s  a n d  j u d g i n g  the m a c h i n e  p u re l y  as a cassette deck as fo u n d ,  then  my awa rd 
i s  D for  mer it a n d  2 fo r  va l u e .  For t h ose people f i n d i n g  usefu l ness in the ' a l a r m  c l o c k '  a n d .  
t i m i n g  d isp lays  a s l i g h t l y  h i g he r  a ssessment  wo u l d  be a p propr i a te . 

The findings 
I had n o  d i f f icu l ty  in progra m m i n g  the deck for 
i ts va r ious  ' t i m i n g '  operat ions and a l l  worked 
wi thou t  erro r .  H owever ,  the front o n / off swi tch 
does not  switch off the ma ins  supp ly ,  i t  mere ly  
p lac ing the  deck in  ' sta n d by' mode so that  the 
c lock cont i n ues to wo r k .  I f  the power fa i l s  then  
the  c lock t im ing  i s  defeated , i nd i cated by 
f lash i n g  zeroes in the  d i sp lay when the  power is  
restored . 

Before p roceed i n g  I wou l d  l i ke to make c lear  
that  the review sa mp le  was one  of the  f i rst i n  the  
count ry a n d  as i t  was  req uested i n  a h u rry to  
meet  my dea d l i n e  S ha rp  E lectron ics were unab le  
to check  that  i t  was work i ng  proper ly .  

A l t hough  the  L F  performance with  top-f l i g h t  
Class I a n d  1 1  fo rmu la t ions  w a s  h i g h ly 
commendab le ,  meta l  gave d iscou rag i n g  resu l ts  
o n  the  lef t  cha n n e l ,  b u t  the r i gh t  chan nel  was 
very much better .  U DX L I  gave 0 · 35 %  d istort ion  
a n d  MOL as h i g h  as  7 · 5d 8 ;  U D X L I I  0 · 6 %  
d istort i on  and  6 d 8  M O L ,  w h i c h  i s  very good for  
th is  tape ;  a n d  meta l 3 %  d i stort ion and  Od B M O L  
o n  the left channe l  b u t  o n l y  1 · 2 %  d istort i on  a n d  
a n  M O L  u p  to 5 · 5d 8  o n  the r i gh t  channe l . 

Tests w i th  my head coup le r  showed that  the  
record i n g  head room i n  meta l  mode was re lat ively 
poor  on the  le ft chan ne l  compa red wi th  the  r i gh t .  

The  pen-chart refers to the  l e f t  chan ne l  a n d  
s h ows that  b o t h  U DX L I  a n d  M X  p e n n e d  sma l l ­
f l ux  responses w i t h  d roop ing  t reb le i n d icat i n g ,  

perhaps ,  a t o o  h i g h  b ias  y ie ld , wh ich  cou ld  have 
acco u n ted for the rema rkab ly  good LF M O L  of 
U DX L I . Treb le d roop of  U DX L I I  was not  q u i te as  
bad but  the  response shows a ' b u lge '  a round  
5k H z .  Do lby e r ro r  was  p resent w i th  a l l  the test 
tapes,  but a pa rt from l ow-bass boost 1 2�s 
replay eq was q u i te fa i r .  

Meteri n g  w a s  swi ft w i t h  no  unde r-rea d i n g  on  
20ms b u rsts b u t  the p r i mary sho rtfa l l  he re was 
the l i m ited ca l i b ra t ion  ran g e .  DL was c lose to 
O d B  o n  both channe l s .  I cou ld f ind no  prob lems 
wi th  the s i g n a l / no ise . ra t ios ,  good resu l ts be ing 
obta i ned in  a l l  modes .  W&F,  t hou g h ,  was on  the  
h igh  s ide a n d  c lose to s u bject ive t h resho l d  at 
0 · 1 5 % ( rep lay on l y )  w i th  + 1 %  speed error .  
M eta l  erased to below no i se f loor  and a C90 fast 
rewou n d  in 1 40 secon d s .  Headphone de l i ve ry 
was moderate across 8 o h m s .  The squa rewaves 
s h ow the usua l  ' r i ngs '  b u t  of fa i r l y  restra i ned 
a m p l i tude ,  espec ia l l y  with Dol by act ive ( l ower) 

The  test m ics i n te rfaced O K ,  as a lso the  deck 
to the test i ng  a m p l i f i e r ,  but the  m ic  headroom 
was a t r i f le  l ower than  I have measured . 

Record i n g  to ' no rma l '  meta l  levels gave the 
vague i m p ress ion  of  ' t i gh tness' a n d  lack o f  
spac iousness,  but  t reb l e  resu l ts were fa i r  a n d  
backgro u n d  no ise low.  Stereo i magery w a s  n o t  
very def ined ( poss ib ly  resu l t i ng  f r o m  the channe l  
i m ba la nces ) ,  a n d  co lo u ra t ion  was  detected by  
some l istene rs w i th  certa i n  types of mus ic .  
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SONY TC·fX5 £140 
T h i s  S o n y  i s  better e q u i pped t h a n  the T C- K 33 a n d  i ts  tape t ra nsport i s  l o g i c  cont ro l l ed  

wi th  soft-t o u c h  butto n s .  l t  a l s o  u ses two motors and  i ts mete r i n g  i s  eq u i pped w i th  
a u to- pea k - h o l d . T h e re i s  t h e  a d d i t i o n  of  a m e m o ry but ton  geared  to tape c o u nter  zero 
w h i c h  wi l l  e i t h e r  ha lt  a fast rewi n d  o r  p lace t h e  deck i n to  re p l a y  a u tomat ica l l y  when c o u nter  
zero i s  reached , the  latter  p rov ided the  p l ay  button  i s  d e p ressed w i th  the  fast  rewi n d  butto n .  
I f i n d  these t h i n g s  usef u l  myse l f .  

S i nce  t h e  l o g i c  butto n s  a re t h e  n o n - l a tch i n g  t y p e ,  a sepa rate swi tch  i s  f i tted to a l l ow a 
t i m e  rep lay  o r  reco rd i n g  to ha ppen f rom a n  exte r n a l  t i m i n g  c l oc k .  Mete r i n g  is pea k 
resp o n s ive u s i n g  1 5  L E D s  per  c h a n n e l  ca l i b rated f rom - 30 to + 8  d B ,  t h e  f i rst L E D  at  
' i n f i n i ty '  and a lways a l i g h t .  C o l o u r  c h a nge occ u rs after  Od B .  D o l by leve l i s  sca ledt at Od B 
t h o u g h  t h e  D o l by sym b o l  on t h e  sca l e  is s l i g h t l y  be low t h i s .  T h e  h i g he r  leve l  L E Ds a re h e l d  
for  a s h o rt per iod  before be i n g  u pdated by s u bseq uent  s i g na l .  

Tape se lect i o n  i s  b y  fo u r  p ress-but tons  l a b e l l e d  i n  tape c l a sses a s  we l l  a s  type ,  a n d  D o l by 
is s i m i l a r l y  switc h e d . Record i n g  leve l  is set by two a djacent  s l i de rs a l o n g  a ' ca l i b rated ' 
r u n n e r .  T h e re is no re p lay  leve l  cont ro l .  A m p l i f i e r  i n terfa c i n g  is by rea r ' p h o n o '  sockets ( n o  
D I N )  a n d  a socket i s  at h a n d  to  c o n nect a remote c o n t r o l  u n i t ( type R M 50 o r  R M 80 ) . 
I n d i cator  l i g hts o n  t h e  but tons  te l l  when you  h ave engaged  pause ,  reco rd mute  o r  p l a y .  T h e  
meter i n g  sca l e  i s  s o f t l y  i l l u m i nated . 

T h e  cassette h o l d e r  opens  smooth ly  a n d  i s  rea r i l l u m i nated , be i n g  t h e  wi n d owed type . 
T h e  deck  i s  p leasa n t l y  p resented wi th  a ' sa t i n '  a l u m i n i u m  fasc ia  a n d  ' s i lver '  - f i n i shed  meta l 
e n c l os u re .  D i m e n s i o n s  a p prox i mate 430 x 1 05 x 275 m m  ( W  x H x D )  a n d  we i g h t  5 · 3kg . 
P r i ce is a r o u n d  £ 1 40 .  

The verdict 
I t h i n k  t h e  extra p r i ce  is wa rranted for  the  ' l o g i c '  a n d  t h e  ' me m o ry '  f u n ct i o n , a n d  sca led o n  
t h i s  bas is  my awa rd i s  s i m i l a r  to t h a t  f o r  the  TC- K33,  be i n g  B f o r  m e r i t  a n d  1 fo r va l u e .  P i ty 
meta l L F  was not  bette r to have g iven t h e  deck f u l l  a c c l a i m !  
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The findings 
Aga i n  I e lected to use Sony tapes for  the  p r imary 
tests , a n d  as you w i l l  see f rom the  pen-cha rt 
rema rkab ly  ' f l a t '  sma l l - f l u x  freq uency responses 
were obta i n ed f rom most of  them wi th  very good 
Dolby i n teg r i ty .  The  meta l  response was t ru ly  
exce l l en t  though  ro l l i ng-off  swift ly j ust before 
1 5k H z .  1 2011s replay f req uency response was 
very f lat m i d-spectrum with a touch  of  boost at  
t h e  bass end ,  us ing my test  tape .  

L F  per formance was ,  aga i n ,  best w i th  the  
C lass I t apes ,  AHF ret u r n i n g  0 " 4 %  d is tort i on  a n d  
6 5d B M O L  I U DX L I  g a v e  the  s a m e  d i sto rt i on  but  
7d B M O L l . Meta l  was  l ess en th us iast i c ,  the  
d istort i on  be ing  u p  to 0 ·9% a n d  the  MOL down 
to 4 · 5d B  ( both wi th  Sony Meta l l i c  a n d  Maxe l l  
M X l . 

Cu r i ous l y ,  t h e  s i g n a l / no ise  rat ios  were not  
q u ite as  good as from the  TC- K33, rep lay o n l y  
be i ng  56 · 5d B  a n d  overa l l  w i t h  Master 1 1  1 70/ls )  
a n d  Do lby  64 · 5d B .  R i pp le  content  was not  h i g h . 
M i c  head room was typ ica l l y  40d B - okay for  
domest ic use ,  perhaps ,  a n d  n o  i n terfac i ng  
p rob lems  were detected . 

W & F was hover i ng  a ro u n d  0 · 07 %  ( be low 
s u bject ive th resh o l d )  a n d  the  tape was ru n n i ng 
a bou t  0 · 3 %  s low . < l t  took 1 09 seconds  to fast 
spoo l a C90 but we were al l  aware of  a rather  
loud wh i n e  when the  deck was fast spoo l i n g .  
Headphone  de l ivery was stro n g ,  the re bei ng a 
good 1 80mV across 8 o h m s ,  co rrespon d i n g  to 
somet h i n g  l i ke 4mW of powe r .  

Meter i ng  was t rue  pea k-respons ive ,  showi ng  
n o  u nder- rea d i n g  of  20ms b u rsts ,  a n d  
sq u a rewave perfo rmance w a s  p retty typ ica l  of  
most decks as  revea led by the  osc i l l og ram 
( bottom t race wi th  D o l by ) .  

Resu l ts  were not  too d iss i m i l a r  f rom t h e  l ess 
expens ive TC- K33 in t h e  l i ste n i n g  roo m .  The 
mete r i ng  was we l l  favou red b u t  the re were 
m ixed v iews about  the s l i de r  record i n g  leve l  
cont ro l s .  i t  i s  poss ib l e  to adj u st the  two together 
by reason of matc h i n g  f i n ge r  'cutouts ' , bu t  they 
were a b i t  wobb ly . 

M us ic  w i th  a b u ndant  l ow-bass was better 
h a n d led by h i g h-energy C l ass I tapes but meta l ,  
aga i n ,  sco red wi th  mus ic  r ich  i n  t reb le  ene rgy 
and overto nes - though  i t  needs very good 
q u a l i ty p rog ramme matena l  to hea r a l l  that  much  
d i fference I 
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SONYTC·KJJ £95 
T h i s  popu l a r ly-pr iced S o n y  i s  without  the feat u res of i ts more expens ive cou nterparts ,  

b u t  i s  meta l capa b le  a n d  a two-head f ront- loader  with  D o l by n o i se red uct ion  and a 
s i n g l e  tape se lector swi tch w i th  posit ions  for  tape c lasses I ,  1 1 ,  I l l  a n d  I V - clea r ly  
i n d i cated . 

L E D -type mete r i n g  uses e leven act ive e lements per c h a n ne l  ca l i b rated from - 30 to + 8 
d B ,  w i th  the start i n g  e lement  l abe l led ' i n f i n i ty '  a n d  a lways g lowi n g .  T h e  ca l i b rat i o n  i s  
pr i nted i n  b lack  a l o n g  the mete r i n g  edg i n g .  

Fasc i a  i s  ' b rushed a l u m i n i u m '  a n d  enc losu re ' s i l ver '  -f i n ished meta l . A l a rge d u a l ­
concentr ic  f r ict i on-coup led  k n o b  sets record i ng level  b u t  re p lay  level i s  f i xed . Lever 
swi tches a re used for  tape se lect i o n ,  Do lby  a n d  i n p u t  cha nge from l i ne to the front m i c  
jacks .  

A m p l i f i e r  i n te rfa c i n g  i s  by 'phono '  p l u g-te r m i nated leads emerg i n g  from the  rea r ( n o  
D I N ) .  T h e  m i c  jacks a n d  t h a t  f o r  hea d p h ones a re sta n d a rd Y. i n .  There is  the  u s u a l  th ree­
d i g i t  mec h a n ica l  tape counter  but n o  memory rew i n d  swi tc h .  

Tape t ransport i s  operated b y  mec h a n ica l  p i a n o  keys wh i c h  need a fa i r  p ressu re t o  push  
down , but  l i ke the  maj o r i ty of decks  with  ' l a tc h i n g '  keys  i t  i s  poss i b l e  to set  for  rep lay  o r  
record w i t h  the power o f f ,  the m o d e  t h e n  wo r k i n g  w h e n  the  power i s  switched o n  - by a n  
exte r n a l  t i m e r ,  f o r  exa m p l e .  W h e n  t h e  power is  removed the  key ( s )  u n latch . l t  i s  essent i a l ly 
th ose decks with  l o g i c  tape tra nsport contro l  wh i c h  req u i re a sepa rate t i m e r  swi tch for  
rep lay  a n d  record . 

Cassette h o l d e r  is of the  see-t h ro u g h  va r iety but  has  n o  rea r i l l u m i na t i o n  - i nstead a 
's i lvered' back i n g  he lps  you to see the  tape i n  the cassette . 

D i mens ions  a pprox i mate 430 x 1 05 x 290 m m  ( W  x H x D )  a n d  wei g h t  4 . 5kg . T h e  
pr ice i s  sa i d  to b e  a ro u n d  £95 . 

The verdict 
A l t h o u g h  by n o  means a ' pe rfect' dec k ,  at the  pr ice I m ust c o n fess to be i n g  q u ite i m p ressed 
with both the l a b  a n d  l iste n i n g  res u l ts .  lt i s  a p i ty that  the LF perfo rmance of meta l was not 
a b i t  better and the W & F a  t r i f le  l owe r .  Anywa y ,  desp i te  these t h i ngs my awa rd i s  B fo r 
mer i t  a n d  1 for  va l u e .  l t  is a deck that  wo u l d  s u i t  m a n y  peo p l e .  
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The findings 
l t  seemed log ica l  to use Sony ta pes with  a Sony  
cassette , the  pen-chart showi ng  the  sma l l - f l ux  
Do lby o f f  a n d  o n  p lots us i ng  tape  c lasses I ,  1 1 ,  I l l  
a n d  I V .  You wi l l  see that  Do l by i n tegr i ty  ( a t  
- 20d B recorded leve l )  was  q u i te fa i r  to good  
wi th  a l l  form u la t i ons .  Sony  Meta l l i c  pen ned a 
remarkab ly  ' f l a t '  respo nse with  ba re ly  a n y  Do lby 
er ro r .  

L F  perfo rmance w i t h  A H F  w a s  very 
accepiab le ,  d i stort ion be i n g  no  more than 0 . 4 %  
a n d  M O L  u p  to 6 · 5d B .  M e t a l  fa red less wel l ,  w i t h  
0 . 9 %  d istort i on  a n d  o n l y  4 . 5d B  M O L  ( resu l ts 
wi th  both Sony  Meta l l i c  a n d  Maxe l l  M X ) .  
M o n i tor  mode d istort i on  was extremely low.  

1 was a lso happy with  the s i g n a l / no ise rat ios ,  
there bei ng  l i t t le  dou bt that  the  rat i o  g iven by 
the majo r i ty of decks i s  essen t i a l l y  a f u n ct ion  of 
the  tape and not  the e lectro n i cs .  I measu red 
66d B with M aster 1 1  ( 7�s) with D o l by o n .  

W & F was a l i t t le  on  t h e  h i g h  s ide at  0 · 1 3 %  
S peed error  was - 0 · 6 %  a n d  t h e  deck fast­
spooled a C90 in 1 20 seconds f l a t .  Metal e rased 
to we l l  below no ise f l oo r .  M eter i ng  was t ru l y  
peak-respon d i n g  wi th  no  u nder-rea d i n g  at  a l l  of 
20ms b u rsts .  The  LEDs a re red a bove Od B a n d  
Do lby reference l ies at  t h a t  leve l .  Headphone  
y ie ld  was  l ow,  be i ng  m o re s u i tab le  fo r  
med i u m / h i g h  i m pedance ' p h o nes than  l ow 
i m pedance mode l s .  

The osc i l l ogram shows the usua l  start i n g  over­
shoot and su bseq uent  ' r i ngs' , the l ower t race 
wi th  Do lby  act ive . 

The mach i n e  performed adeq uate ly  i n  the 
l iste n i n g  room . The  meter i ng  was good a n d  wa� 
l i ked a n d ,  bea r i ng  in m i n d  the p r i ce of the  
mach i n e ,  the  a u d i t i o n i n g  was q u ite san i ta ry to  
boot . S o me u p per-treb le s t r i dence was detected 
and the bass was not  q u ite as 'so l i d '  as from 
some m o re expens ive crea t ions ,  but I feel that  
many  peop le  wou l d  be perfect ly sat isf ied . P iano 
mus ic ,  t h o u g h ,  tended to revea l  the W & F to the  
ears of  the more cr i t i ca l  l isteners .  Organ mus ic  

seemed to be better rendered on  U D X L I  and  
S o n y  AHF t h a n  meta l ,  b u t  the meta l  tapes 
performed better with music r ich i n  u p per­
freq uency energy  and overtones .  

1 29 



SONY TC·K61 
T h is two-head fro nt - loader  i s  eq u i pped wi th  l o g i c  ta pe t ra nsport contro l  worked by 

soft-t o u c h  butto n s .  Fascia i s  ' b ru shed a l u m i n i u m '  a n d  the e n c l o s u re meta l with a 
matc h i ng f i n is h . Cassette h o l d e r  is the  f u l l -v iew type a n d  it opens smooth ly  wi th  usef u l  
da m p i n g . Mete r i n g  is  pea k- respo n d i n g  of t h e  ' ba r  g ra p h '  conf i g u ra t i o n  ca l i b rated f rom - 40 
to + 8d B .  N o  fewe r t h a n  32 L E D s  a re used , a n d  the d i sp lay  ca n be swi tched to a uto- pea k 
h o l d . 

B i a s  a n d  eq a re se lected by a fou r pos i t i o n  swi tch a n d  a l l  c l asses a re catered for  
( i nc l u d i n g  Fe C r  C lass I l l ) .  In  a d d i t i o n ,  a sepa rate swi tch  prov ides two leve l s  of b i as  for  C lass 
I tapes,  l abe l led ' l ow'  a n d  ' n orma l '  

A l i nea r torque motor  i s  u sed f o r  t h e  ca psta n a n d  a sepa rate motor  f o r  spoo l i n g .  
Record i ng level  i s  esta b l i s hed b y  a la rge f r ict i on-cou p led d u a l -concentr ic  k n o b . T h e re a re 
f ront  j ack  sockets (sta n d a rd Y. - i n . )  for  left a n d  r i g h t  m i cs a n d  hea d p h o nes . A f ront  switch 
( ra t h e r  tha n jack-operated swi tches )  p rovides the  c h a n geover f rom rea r  ' p h o n o :  l i ne i n puts 
to the m i c  i n p uts a n d  to a rea r D I N  socket opt i o n .  

A t h ree- pos i t i o n  swi tch  selects D o l  b y  no ise red u c t i o n  wi th  o r  w i t h o u t  M P X  f i l ter i n g ,  a n d  
rep lay  level  ( i nc l u d i n g  ' p h ones leve l )  i s  a dj u sta b le  b y  a f ive-pos i t i o n  rota ry swi tch wi th  
atte n u a t i o n  sett i n g s  of 0 ,  3 ,  6 ,  12  and 24 d B .  Another  switch p rovi des for  t i med record and 
re p l a y .  A f ront  socket  cate rs for  a wi red rem ote cont ro l  u n i t ,  M ode l  R M -50 , wh ich  is  a n  
opt iona l extra . A t h ree-d i g i t  mec h a n i c a l  t a p e  cou n te r  ca n b e  zeroed a n d  swi tched for  
m e m o ry rewi n d .  The  deck uses a Sendust  and fe r r i te hea d .  D i mens ions  a p p rox i m a te 
430 x 1 30 x 295 m m  (W x H x D )  a n d  the  se l l i ng p r i ce is a ro u n d  £ 1 55 .  

The verdict 
T he deck has  some good po i nts a n d  the meter i n g  was p a rt i c u l a r ly  we l l  favo u re d ,  there 
be i n g  h a rd l y  a n y  u n d e r-rea d i n g  o n  20ms b u rsts . l t  fe l l  s h o rt m a i n l y  o n  meta l perfo rmance ,  
i n terna l a dj ustments ,  b a l a nce a n d  freq uency respo nses . I fe l t  tha t  the  mode l  has potent ia l ,  
b u t  I wo u l d  have favou red a g reater d i fference between t h e  ' l ow' a n d  ' norma l '  C lass I b ias  
sett i n g s .  H oweve r ,  ta k i n g  acco u n t  of a l l  these factors ,  l a b  perfo rmance ,  a u d i t i o n i n g  and 
p r ice my awa rd i s  C for  mer i t  and 3 for  va l u e .  
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The findings 
In  the  lab i t  was d iscovered that  one  channe l  was 
better adj usted than the other .  The  left channe l  
was  somewhat i n  eq  e r ro r  a n d  the D o l by 
reference level was not  q u i te r i gh t .  You w i l l  see 
that  the pen-ch a rt carr ies fou r D o l by off / o n  
f req uency responses .  A s  I was not  part i cu l a r ly  
ha ppy w i th  the A H F  response w i th  'norma l '  b ias  
I ra n another  p l ot i n  the  ' l ow' b ias  pos i t i o n .  Th is  
i m p roved the  u p per-treb le a l i t t l e ,  bu t  ra ther  ear ly  
t reb le  ro l l -off was st i l l  apparent .  Sony  Meta l l i c  
p lotted a better response,  b u t  st i l l  w i t h  some 
u p per-treb le d roop . The C D  A l p ha penned a 
rather  cu r ious  response w i th  a ledge at the l ower 
f req uenc ies fo l l owed by a g radu a l  r ise i n  
response .  Do lby i n tegr i ty was n o t  bad ,  h owever ,  
t h rou g h o u t .  

The  o t h e r  channe l  penned d i fferent  responses,  
and I c o u l d n ' t  he lp fee l i n g  that the  deck 's  
potent i a l  wasn ' t  fu l l y  rea l i sed owi ng  to i n terna l  
ma lad justme n t .  For  exa mp le ,  w h i le the LF 
performa nce of U DX L I  a n d  A H F was q u i te good 
with 04% d istort ion  and around 6d 8 M O L ,  that 
of  Maxe l l M X  and Sony Meta l l i c  was re lat ive ly  
poor  w i th  3 %  d istort i on  a n d  about  3d 8 M O L .  

S i g n a l / no ise rat ios gave no cause f o r  a l a r m ,  
e lectro n i c  rep lay be i ng 57 · 5d 8 ,  a n d  us i nq  Scotch 
Master 1 1  66d 8 w i th  70fiS eq and Do lby .  R i pp le  
content  was we l l  s u p p ressed u nder  cor rect 
opera t i ng  cond i t i ons . W & F  was low a t  0 · 06 %  
a n d  t h e  tape was r u n n i n g  no  more t h a n  about  
0 ·3% s low.  D istort i on  f rom mon i tor  ou tput  a t  
+ 1 0d 8  was  very low,  so no  t ro u b le here .  

A decen t  headphone  output  was measu red 
a n d  there was suf f ic ient  y ie ld  to d rive low 
i m pedance ' ph o nes as we l l  as h igh i m pedance 
ones ,  of cou rse . A C90 rewou n d  i n  1 1 1  secon d s .  
H a d  i t  not b e e n  for  the sta rt i n g  overshoot a n d  
the  q u ick ly  damped ' r i ngs ' , the d e c k  wou ld  have 
had  a very respectab le  squa rewave perfo rmance 
( lower trace,  as usua l ,  w i th  Do lby a n d  M PX 
f i l ter i ng  o n ) . 

N o  prob lems were exper ienced with m i c  
i n te rfac i ng  a n d  the g a i n  here seemed reasonab le  

w i th  on ly  m in ima l  no ise i n t rod uct io n .  U nder  
a u d i t i o n  bet te r  h i g h - l eve l  l ow-f req u e n cy 
reprod uct ion  was ach ieved w i th  U DX L I  a n d  
A H F  rather  than  w i t h  a n y  meta l fo rmu la t io n .  
M e ta l ,  thoug h ,  showed its adva n tage at  h i g h­
f requency w i th  su i tab ly  potent p rog ramme 
materi a l .  O n  the who le  meta l  wou ld  hard ly  be  
wa rra n ted owi ng to i ts h i g he r  p r i ce  w i th  the deck 
as i t  stood . l t  is poss i b l e ,  of cou rse,  that  other 
samp les may fare with g reater meta l i m pact  than  
the  test sa mp le  supp l ied . 

A l i t t le  background  h u m  cou ld  be detected at  
h igh  vo l u me leve ls  us ing b ig  speakers ,  bu t  no i se 
was not  much  h i g her  t han  the genera l  r un  of the  
l ower no ise mode ls  of the  g rou p .  Stereo i magery 
was rega rded as sat isfactory w i th  fa i r  hea d / tape 
i n t i macy .  
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H e re is a deck w h i c h  d i ffe rs s i g n i f ica nt ly  i n  a ppea ra nce fro m most of the others i n  th is  
book . l t  stro n g l y  ref lects the  T a n d berg cha racter ist ics w h i c h  m a n y  users ove r  the  

yea rs have come to respect . A l thoug  essent ia l l y  a ' top- loader '  for  f lat  sta n d i n g ,  i t  comes 
comp lete with  feet for vert ica l  m o u n t i ng . In  fact ,  a var iety of opera t i n g  posit ions a re 
poss i b l e ,  i n c l u d i n g  wa l l  m o u n t i n g .  i t  is very p leasa nt ly  f i n ished i n  a dark  ' b l a c k ' , i nc l u d i n g  
the  contro ls ,  p ress- keys a n d  meter sca l e  su rrou n d s .  

T w o  pa i rs of s l i d e r  contro ls  a re u s e d  for l e f t  a n d  r ight  record i ng level  a n d  l e f t  a n d  r ight  
rep lay  leve l ,  the  la tter  a l so adjust i n g  the  hea d p h o n e  s i g n a l  leve l .  R esett i n g  ma rks and  
n u m be rs a re pr i nted i n  red  o n  the cont ro l  pa ne l . T h e  meters a re sca led i n  dB  from - 24 to 
+ 6 , with DL fa l l i n g  c l ose to - 3d B .  Tape t ra nsport is operated by a so le n o i d  and se rvo 
p ress- keys w h i c h  a re easy to work ,  a n d  an u n usua l aspect is that  i t  is  necessa ry to engage 
pause mode before the record key ca n be depressed . 

l t  is a two-head m a c h i n e  wh ich  has sepa rate switch operat ions  for b ias  a n d  eq , a t h ree­
pos i t ion  swi tch  for  the former  a nd two p ress-buttons for  the la tte r .  A l t h o u g h  the m a c h i n e  is  
ba ised when leavi ng the factory for U DX L I , U DX L I I and Fuj i Meta l  o r  T D K  M A- R ,  the  b ias  
ca n be reset to s u i t  v i rtu a l l y  a n y  b ra n d  as there a re pa i rs ( for  the left and r i g h t  c h a n ne ls )  of 
p reset a dj ustments for  tape c lasses I ,  1 1  and IV access i b l e  o n  the contro l  pa n e l . The deck 
was tested as rece ived with  U DX L I ,  U DX L I I  and Fuj i Meta l .  T h e re is n o  spec if ic  C lass I b ias 
but  the  i nst ruct ions suggest us ing C l ass I b ias  and 1 201As eq for record i n g  FeCr  tape and 
70,..s eq for reo lay . 

A m p l i f i e r  inte rfa c i n g  is by rea r  ' phono '  sockets (w i th  D l  N socket opt ion ) ,  w h i l e  sta n d a rd 
jack  sockets a re p rese nt  o n  the  contro l  pa ne l  for  hea d p hones a n d  left a n d  r ight  m ics .  
N o r m a l  stereo m i c  m ix ing  is  not poss i b l e ,  but  the l i ne i n put  is  d iscon nected a n d  the m i c  
c i rc u i t  act ivated by p l u g g i ng i n  the m i c  j a c k ,  the two c ha n ne ls  opera t i n g  i ndependent ly. 

T h e re a re t h ree motors wh ich  lead to asto n i s h i n g l y  swift fast-spoo l i n g  a n d  q u i c k  mode 
cha nges .  D u a l  ca psta ns a re used for  tape t ransport . T h e  deck a lso featu res T a n d berg 's  own 
dyna m i c  record p re-e m p has is  system ( c a l led ' Dy n eq ' )  a n d ' Acti l i near '  record i n g  c i rcu i t .  The  
f i rst i s  a neat  a rra ngement  whereby the c i rc u i t  a u tomat ica l l y  red u ces the deg ree of  
record i n g  p re-emohas is  when la rge a m p l i tude  h i g h-freq u e ncy compone nts a re detected. 

D i mens ions  a p p rox i mate 465 x 1 00 x 225 mm ( W  x H x D) and we i g h t  6 · 7k g . The pr ice of 
the deck has been red uced , i t  now se l l i ng for a ro u n d  £299 . 
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The verdict 
Even at the red u ced pr ice the  deck is st i l l  re lat ive ly  expens ive a n d  is less we l l  endowed t h a n  
some . N everthe less , a n d  desp i te s o m e  of the  fo rego i n g  tec h n ic a l  c r i t i c i sms ,  I st i l l  f e e l  that  i t  
wa rra n ts a h igh  mark  for  mer i t ,  espec i a l l y  i n  v iew of i ts good t h ree- m otor  mec h a n ics ,  servo 
contro l  and s u bject ive i m pact .  I accord i n g l y  awa rd i t  A for  merit a n d  2 for  va l u e .  
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The findings 
As received the deck was b iased to my (0 )  
reference for  a l l  tape c lasses . Accu rate reb ias i ng  
for  d i fferen t  ta pes ca n n ot be done w i thou t  test 
i nst ruments - a job best left to  a q u a l i f ied a u d i o  
eng i neer .  T h e  pen-cha rt i n d icates t h a t  U DX L I  
cou ld  have d o n e  w i t h  eq correct ion  o r  a shade 
more b ias  fu l l y  to f latten the  treb le end  bu t  
U DX L I I ,  c lass 1 1  t ape ,  was  better .  Do lby 
reference leve l ,  too ,  for  th i s  tape cou ld  have 
been bette r .  The Fuj i  M eta l  response was more 
e ncou rag i n g ,  showi ng  very good Do lby i ntegr i ty 
and a we l l  extended u p per-freq uency response 
In  1 2Qcts mode rep lay e q  was a shade o u t  at  
1 25Hz  a n d  6 .3  k H z .  S i g na l / n oise rat i os were 
sat isfactory, but  with D o l by and 7Qcts eq the  
Scotch  M aster 1 1  j ust fa i led to make the  65d B  
mark .  Backgro u n d  h u m  was verv low, thou g h . 

L F  performance with U DX L I  was good w1 t h  
0 · 5 %  d istort ion a n d  7d B M O L  ref . D L .  W i t h  t h e  
Fuj i Meta l ,  t hou g h ,  i t  was not  q u ite as good , 
d istort i on  at 0 . 65 %  a n d  M O L  6d B .  D istort i on  on  
the mon i to r  s i gna l  was  low at  + l Od B  output  -
good ,  but  I have measu red l ower .  At 0 · 1 2 % ,  I 
t hought  the W & F  a t r i f le  h i g h  for a deck in th i s  
p r ice ra nge ,  but  the tape was o n l y  0 ·2% fast . 
Headphone output  was 1 40mV at D L  across 8 
o h m s  (output  maxi m u m ) ,  so you wi l l  be ab le  to 
use a l most any ' phones with t he  deck . A C90 
fast-spooled in the  rema rkab ly  short t i me of 52 
secon d s .  

The squa rewaves s h ow a fa i r  a m o u n t  o f  
sta rt i n g  overshoot  a n d  g reater a m p l i tude ' r i ngs '  
than some decks ( Do l by on  l ower t race ) . 

Owi ng  to the h i g h  speed spoo l i n g  1t was 
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d i ff icu l t  to ret u rn  p recise ly to a g iven tape 
cou nter  n u mber ,  severa l  to  and fro operat ions 
be i n g  req u i red to acq u i re the  requ i red po int  on 
the  tape . I m ust admit  to  somet i mes forgett i n g  to 
re lease pause to get the  tape ro l l i n g  in record 
mode! But I was part i cu l a ry i m p ressed by the 
'smooth'  act ion of the tape transport  keys, i t  
be i ng  poss ib l e  to  a l ternate between rewi n d ,  w ind  
a n d  p lay  as q u ick ly  as you can p ress the  keys 
wi thout  tape snatc h i n g ,  cassette p rotest o r  other  
nast ies . 

Wi th  meta l tape the  perfo rma nce was t ru ly  
o u tstan d i n g  a n d  i t  was d i ff i cu l t  somet i mes to 
dete rm ine  whether  we were hea r ing  the  h i g h  
q ua l i ty s i g n a l  f r o m  t h e  ree l - to-ree l  t a p e  o r  that  
s igna l  af ter  i t  had been recorded o n  the cassette 
tape .  Backgro u n d  no ise was fa i r l y  low, l ow-level 
a m b ience n ice ly po rtrayed and stereo i magery 
wel l  def i ned . The re was hard ly  a n y  e lectron ic 
co lou ra t ion  a t  a l l .  I conc luded that  these ve ry 
g ood subject ive resu l ts  were i n  no sma l l  measu re 
encou raged by Tand berg 's  exce l len t  e lectron ic  
a n d  mecha n ica l  des i g n ,  espec ia l l y  i n  te rms  of the 
a ct ive record p re-emphas is  a n d  the ' Act i l i near '  
way the record i n g  s igna ls  a re coup led to the  
hea d .  I s h o u l d  a lso  ment ion  that ,  despite the  
h i g he r  than  average W & F  measu red i n  the l ab ,  
we were not  t rou b led s u bject ively by wow or  
f l u tter i n  the  l iste n i n g  roo m .  M eter def lect i on  
rose w i th  t reb l e  a n d  u nder- read 20ms bu rsts by  
about 8d B .  
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T h i s  desk is some £ 1 60 less expens ive tha n the  up-ma rket T E
.
A C  A770 . l t  is a two- head 

deck (no off-tape m o n i tor i n g )  and i s  less we l l  eq u i p ped . Ta pe tra nsport i s  o perated by 
mec h a n ica l  p ress-keys and mete r i n g  i s  by VU m ovements . M eta l tape i s  ca tered for  a n d ,  as 
on the A770, two t h ree-pos i t i o n  lever switches a re used for sepa rate b i a s  and eq select i o n ,  
w i th  pos i t i o n s  f o r  C l ass I ,  1 1  a nd I V  form u la t i o n s .  T here i s  n o  spec i f i c  sett i n g  fo r  d u a l - l aye r  
ferroc h ro m e  tapes , b u t  the  i nstruct i o n s  state that  s u c h  tapes can be used wi th  ' n orma l '  b i a s  
a n d  7011s e q  ( w h i c h  a l so a p p l ies to the  A770) . 

Record i n g  level  is esta b l i shed by a s i n g le d u a l -concent r i c ,  f r ict i o n -cou p led k n o b  for  the  
left  and r ight  c h a n ne ls ,  a n d c h a n geover from l i n e  to m i c  i s  by a p ress-sw i tc h ,  a n other  one 
c h a n g i n g  back  to l i ne  aga i n .  M ic rophone m ix i n g  i s  not  catered fo r .  A s m a l l e r  knob adj u sts 
the rep lay level  from the l i ne ou tputs a nd s i m u l taneous ly  the s i g n a l  level a t  the hea d p h o n e  
socket ,  w h i c h  i s  a j a c k  at  the  fro n t  as ide  the t w o  jacks  for  m i cs - a l l  sta n d a rd Y. i n .  

N o ise red u c t i o n  i s  by D o l by B b u t  n o  sepa rate M PX f i l te r  swi tc h . The  deck carr ies a 
record i n g  m u te b u tto n a n d  a l ever swi tch for m e m o ry rewi n d ,  work i n g  i n  conj u nct ion  w i th  a 
t h ree-d i g i t  mec h a n i c a l  tape cou nter .  A m p l i f i e r  i n terfa c i n g  i s  f rom rea r p h o n o  sockets,  a n d  
l i ke so m a n y  decks n owa days there i s  no  D I N  socket ,  w h i c h  i s  no  h a rdsh i p  to m e !  T h e  V U  
meters a re respecta b l y  l a rge a n d  i l l u m i na ted , t h e  D o l by refe ren ce level  ( 200nWb / m )  be i n g  
a t  the  u s u a l  + 3VU pos i t i o n . 

The  cassette h o l d e r  is of the  see-t h rou g h  type a n d  operates smoot h l y  a nd q u ic k l y  
w i t h o u t  too m u c h  no i se . Rea r  i l l u m i na t i o n  m a k es i t  poss i b l e  to s e e  the  t a p e  t h ro u g h  t h e  
cassette w i n d ows.  T ra n s p o rt keys a re p i a n o  t y p e  of moderate t h row. F a s c i a  i s  b rushed 
a l u m i n i u m  a n d  the h o u s i n g  g rey-pa i n ted meta l ,  the genera l  a p peara nce,  i n  fact ,  be i n g  
s i m i l a r  to t h e  A770 . 

D i m e n s i o n s  a p p ro x i m a te 4 1 0 x  1 42 x 300 m m  ( W  x H x D l  a n d  we i g h t  6kg . The  
ma c h i n e  fa l l s  i n  the  £ 1 1 0  p r ice bracket . 

The verdict 
At j u st ove r £ 1 00 t h i s  m a c h i ne has  a good b i t  g o i n g  for  i t .  lt i s  we l l  made a n d  s u bsta nt ia l 
l ook i n g .  T h e  meter i n g  wo u l d  be i m p roved by pea k L E D s .  Wow a n d  f l u tter was we l l  down 
( 0 · 07 % )  but the  tape of the sa m p l e  was ru n n i ng a b o u t  0 · 9 %  fas t .  T a k i n g  due acco u nt of 
the meter i n g  you can get good resu l t s ,  a n d  the deck was h a p p y  w i th  meta l tapes . M y  
j u d gement  i s  B fo r m e r i t  a n d  1 f o r  va l u e .  
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The findings 
l t  was a change  u s i n g  a deck with mecha n ica l  
keys rather  than soft-touch  buttons wh ich typ i fy 
l og i c  cont ro l . The  keys were not  a l l  that  s t i f f .  
t h ou g h ,  bu t  d id  have a t race of start i n g  
st i c k i n ess . As wi th  t h e  A770, the  cont ro ls  
worked smooth ly  and fe l t  'expens ive' . 

B i as  de l ivery o n  a l l  the  c lasses of tape catered 
for  by the deck was c l ose to my 10 )  reference ,  so 
the deck wou ld  be s u i tab l e  for a l l  tape c l asses 
carry i n g  t h is bias reference in the cassette 
rev iews . 

The  meters were accu rate ly sca led to + 3V U 
at D L  a nd the  two matched accu rate l y .  L i ke  
most  V U  meters,  however ,  they were u nder­
rea d i n g  by about  1 2V U  o n  20ms p u lses . I fe l t  i t  
sad t h a t  t h e  des i gne rs e lected not  to  
comp lement  them wi th  peak- respon d i n g  L E D s .  

S i g n a l / n o ise rat ios  were on  par  w i t h  the A770 , 
bu t  the  rat io was 0 · 5d B  worse t h a n  that  of the  
A770 us i n g  the Scotch Master 1 1  cassette . Wi th  
D o l by act ive us ing  th i s  tape I obta i ned a rat 1o  as  
h igh  as  64 . 5d B  ( we i g h ted wi th  70 1" s ,  of 
cou rse) , wh ich  i s  good . 

D i stort i on  w i th  both C lass I a n d  I V  tapes was 
marg i n a l l y  g reater t han  that from the A770 , a n d  
the  M O Ls we re correspon d i ng l y  lower .  
Neverthe less ,  w i th  Maxe l l  M X  I obta i ned a n  L F  
M O L  as h i g h  as 7 5d 8 ,  w h i c h  i s  very good f o r  a 
two-head deck . 

I f o u n d  less eq e r ror on t h i s  deck  t han  on the  
A770, a n d  the  overa l l  freq uency responses were 
f latter as you w i l l  see from the pen chart 
Compa r i n g  the  g raphs  of  the  two mach i nes 
shows that the CX350 c u rta i l s  the  metal  
response to a rou n d  14 to 1 5 k H z ,  w h i l e  the A770 
goes on to 20k H z  w i thout  D o l b y .  Do lby i n tegr i ty 
of the  CX350 was a lso much  better t han  that  o f  
t he  A770, as  you w i l l  observe . 

There was su f f i c i en t  ou tpu t  from the  
headphone socket  to d r ive low i m pedance 
' phones ,  but  h i g h e r  i m pedance ones sou nded 
l o u d e r .  A C90 cassette took about  151  secon d s  
to fast spoo l . T h e  squa rewaves were remarkab ly  
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s i m i l a r  to those obta i ned f rom the  A770 - u pper  
t race wi th  Do l  by off  a n d  the  l ower one with i t  o n .  
A ga i n ,  the re i s  n o t  m u c h  d i fference between the  
two . 

Pea k i n g  on w ide  dynam ic  ra nge  m u s i c  to j ust 
u nder  OVU u s i n g  Maxe l l  MX ( meta l )  tape 
prod u ced very accepta b le record i ngs  w i th  good 
d y n a m i c  r a n g e .  S l i g h t  u p p e r - f re q u e n c y  
compress i o n  was detected u s i n g  C lass I tapes,  
but th is cou ld be c leared by red u c i n g  the 
record i n g  level  s l i g h t ly  without too much  
i m pa i rment  to the  dyna m i c  ra n g e .  F req uency 
ba la nce was good , b u t  stereo i magery a l i t t le  
wa ndery .  Low-level  amb ience was n i ce ly  
rendered , as a l so p i ano  and o rgan  mus ic .  The  
l a t te r ,  w i th  ca thedra l  a mb ience ,  ca me over  we l l  
l t  w a s  t h o u g h t  t h a t  t h i s  d e c k  h a d  a n  even better 
l ow-f req uency perfo rmance than the A770 . 

V i rt ua l l y  a l l  t he  backgrou nd  no i se as heard was 
p roved to be from the tape rather  than  the deck 
e lect ro n i cs a n d  hea d .  
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T£ftC ft170 £270 
T h i s  u p- m a rket  deck  e m p l oys t h ree heads  ( g iv i n g  off-ta pe m o n i to r i n g ) , two motors fo r  

ca psta n and  spoo l i n g  and  pea k - respo n d i n g  meter  move m e n t s .  l t  i s  l og ic  c o n t r o l l e d  
a n d  a f ron t - l oader  w h o s e  l i g h twe i g h t  cassette h o l d e r  opens  swi f t ly  b u t  q u ie t l y  o n  
d e p ress i o n  of  t h e  ej ect b u tto n .  A l a rge wi n dow at  the  f r o n t  of  t h e  h o l d e r  lets y o u  s e e  h ow 
the  tape is ru n n i n g ,  a i ded by rea r i l l u m i na t i o n .  Fasc ia  i s  n i ce l y  f i n i s h ed b rushed  a l u m i n i u m ,  
a n d  t h e  e n c l os u re g rey-pa i n ted meta l .  

S e p a rate  t h ree-pos i t i o n  swi tches se lect  b i a s  a n d  eq , a n d  s i m i l a r  leve l  swi tches  ope rate 
s o u rce / ta pe c h a n ge ove r a nd m e m o ry f u nct i o n s .  S m a l l  p ress-b u ttons  a re u sed  for  D o l by 
a n d  l i n e / m i c  switc h i ng M i c  m i x i ng i s  not  poss i b l e .  T h e  i nev i ta b l e  f r i c t i o n - c o u p led  d u a l ­
c o n c e n t r i c  k n o b  sets t h e  record i n g  leve l wh i l e a lso a l l ow i n g  c h a n ne l  ba l a nc i n g .  A sma l l e r  
k n ob a d j u sts the  leve l  of  t h e  re p l a y  o r  m o n i t o r i n g  s i g n a l  f r o m  the  l i ne a n d  headp h o n e  
o u tp u t s .  Sta n d a rd J a c k  sockets a re u sed fo r  ' p h o n e s  a n d  l e f t  a n d  r i g h t  m i c ro p h o nes . 
A m p l i f i e r  i n te rfa c i n g  i s  by rea r p h o n o  sockets  ( no D I N  socket ) ,  a n d  you  ca n p l u g  i n  to a rea r 
socket a n  o p t i o n a l  rem ote cont ro l  u n i t  M od e l  R C90 . 

M eter m ove ments  a re des i ra b l y  l a rge a n d  soft ly  i l l u m i n a ted , be i n g  ca l i b rated f rom - 20 
to + 5  d B ,  T h e  Od B m a r k  co r respo n d i n g  to 200 nW b / m  ( D L ) ,  w h i c h  see m s  p e rfect l y  l o g i c a l  
to  m e .  T h e re i s  a l so a swi tch  for  exte rna l t i me r  opera t i o n . 

Tape  cou nter  is a n  e l ect ro n i c  th ree-d i g i t  red d i s p l a y  w h i c h  sec o n d s  f o r  p ro g ra m m i ng 
what  T E A C  ca l l  ' Co m p u ta ma t i c  P ro g r a m  S yste m '  ( C P S )  - t h e  n a mes they  t h i n k  u p  fo r  t h i s  
f u n c t i o n  I l t  i s  a p rog ra m m e  l oca t i n g  a rt i f i ce w h i c h ,  l i k e  m a n y  o t he rs of  i ts k i n d ,  w o r k s  b y  
detect i n g d e l i berate pa uses betwe e n  recorded sect i o n s  o n  t h e  tape . B y  press i n g  a but ton  
a s i d e  t h e  d i sp lay  t h e  p rogra m me n u m be r  ( 1  to 19 )  i s  se l ected , th i s  t h e n  s h owi n g  i nstea d of  
t h e  c o u nter  n u m b e r .  l t i s  t h e n  poss i b l e  to fast-sp o o l  i n  e i the r  d i rect i o n  such  that  that  
n u m bered pause  i s  detecte d ,  t h e  deck  t h e n  go ing  a u tomat i ca l l y  i n to re p l a y  mode and  
p l a y i n g  the  fo l lowi n g  rec orded mate r i a l  

For  p r o p e r  o p e ra t i o n  the  p a u ses m u st be n o  n o i s i e r  t h a n  - 45d B a n d  m ust s p a n  a t  least  3 
seco n d s .  A 400 H z  s i g n a l  p r i o r  to the  pause  s h o u l d  n e i t h e r  have exceeded - 30d B f o r  a t  
least  2 0  sec o n d s  T h e  deck  i n corpora tes a record m u t i n g  but ton  fo r  i n t roduc i n g  you r own 
pauses .  When dep ressed a n d  re leased a red l i g h t  f l ashes  a t  1 s  i n terva l s ,  a n d  after fou r  
f l a s h es t h e  d e c k  e n ters  p a u se mod e .  T h e  m u t i ng c o n t i n ues i f  t h e  b u tton  i s  h e l d  down . 

A n o t h e r  i n te rest i n g  a u t o  opera t i o n  is ca l l ed ' B l o c k  R e peat ' . T h i s  ma kes it poss i b l e  
a u tomat ica l l y  to  re p l a y  i n def i n i te ly  a n y  p rev i o u s l y  se l ected par t  of  t h e  tape . T h e  m u te 
b u tton i s  a l so  h a n dy f o r  e ra s i n g  u nwa nted mater i a l  d u r i n g  t h e  record i ng of a p ro g ra m m e ,  
w h i l e  ove rd u b b i n g  i s  fac i l i tated b y  be i n g . a b l e  to  se lect  record m o d e  d u r ing re p l a y  w i t h o u t  
h a v i n g  to s t o p  t he ta p e .  

D i m e n s i o n s  a p p ro x i mate 432 x 1 26 x 302 m m  ( W  x H x D )  a n d  we i g h t  7 k g . P r i ce  i s  
a ro u n d  £270 . 
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The verdict 
T h i s  i s  a n o t h e r  deck  w h i c h  was pa rt i c u l a r l y  favo u re d . lt wo u l d  have rece ived a h i g h e r  m e r i t  
rat i n g  h a d  t h e  f req u e n cy res po nses been l ess u n d u la t i n g ,  D o l by i n te g r i ty bette r a n d  wow 
a n d  f l utte r l owe r .  lt was a l so necessa ry to down-ra n k  the meta l ta pe perfo rma nce d u e  to 
the f i rst m e n t i o n e d . The v a l u e  takes acco u n t  of the re la t ive ly  h i g h  p r i ce in c o nJ u n c t i o n  w i th  
t h e  featu res offere d ,  t h e  ma i n  ones  be i ng the  C P S  a nd t h ree- head  off-ta pe m o n i to r i n g ,  
w h i c h  y o u  m a y  n o r  m a y  n o t  c o n s i d e r  worth t h e  ext ra p r i ce f o r  y o u r  ow n a p p l i cat i o n s .  T h e  
m a c h i ne i s  we l l  m a d e . 

I t h u s  awa rd t h e  deck  B fo r  mer i t  a n d  3 f o r  va l u e .  
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The findings 
The deck was found easy 

-
to use ,  the log ic  

worked  w i thout  f law a n d  t h e  motors were q u ie t .  
The pea k- respon d i n g  meter m ovements were 
l i ked but a l i t t le  m o re decay delay wou l d  have 
been p referred . As I have i n d i cated i n  the story 
o n  mete r i ng  a t  t he  beg i n n i ng of  the book VU 
meter i ng  does have the  advantage of wide n i n g  
t h e  effect ive d y n a m i c  r a n g e  of  a record i n g  b u t  
a t  the  expense of possi b le  severe over-record i n g  
on rea l  mus i c  pea k s .  D is tort i on  res u l t i n g  f rom 
br ief  ( s h o rt-d u ra t i o n )  over load i s  f a r  less 
det ract i n g  than when the over load  ( a n d  hence 
the  d i stort i o n )  occu rs over  a l onge r  per i od , bu t  
when the  Od B p o i n t  of a pea k- respon d i n g  meter 
i s  sea led to correspond to DL ( 200nWb/ m l  th is  is  
to some extent  catered fo r ,  s i nce a V U  m eter 
genera l l y  def l ects to + 3V U a t  the same f l u x  
leve l . I fo u n d  i t  possi b le  t o  obta i n  very good 
record i n g s  wi th  s u i tab l e  tape when the  meters 
were pea k i n g  to a round  + 3d B o n  w ide  dynam ic  
range  m u s i c ,  w i thout  backgro u n d  no i se bei ng  
obt rus ive .  

Deck s i g na l /  no ise  rat ios were such tha t  
w i thout  Do lby I st i l l  obta i ned the  expected ra t io  
u s i n g  S cotch M a ster  1 1  i n  7Clj.;s mode D i stor t ion  
f rom both C lass I a n d  I V  tapes was very  l ow a n d  
the  M O L  co rrespo n d i n g l y  h i g h .  I n  fact ,  I 
obta i ned L F  M O Ls as h i g h  as + Sd B to 3% 3rd­
harmon ic  d i stort i o n .  M i d- range eq was a l i t t le  
u nd u l a t i n g ,  i t  be ing + 0 . 5d B  a t  1 25 H z  a n d  
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- 1 d B at 6 . 3 k H z ref . l k H z u s i n g my test tape . T h i s  
i s  a l so ref lected i n to · the  overa l l  f req uency 
respo nses , as you wi l l  see , a n d  Do lby i n teg r i ty 
cou l d  have been better at - 20d B recorded 
leve l . 

Wow and  f l u tter  on the test samp le  was 
s l i g h t l y  h i g he r  than  I wou l d  have expected b u t  
the  speed er ror  w a s  very sma l l .  Headphone  
de l i very was s u i tab le  for  l ow i m pedance ' p hones .  
Exc l u d i n g  the  i n i t i a l  ' r i n gs '  a n d  overshoot ,  the 
squa rewaves a re q u i te accepta b le  for  a cassette 
dec k ,  and as  you w i l l  see the re v.;as ha rd l y  a n y  
d i fference between Do lby o f f  ( u pper  t race)  a n d  
o n .  Fast spoo l i n g  of  a C90 w a s  accomp l ished i n  
1 35 secon d s ,  wh ich  i s  a l i t t l e  protracted f o r  a 
two-motor  mach i n e .  

M y  test m ic rophones ( Au d i o  Tec h n i ca 
AT M l O' s l  i n te rfaced we l l  a n d  backg rou nd no ise 
was very low.  As a n  as ide  I used th i s  mac h i ne for  
record i n g  the  booms of Concorde for  later  
spectra l and  sound p ressu re a n a l yses .  S a d l y ,  we 
suf fer  these severe sou nd p ressu re d i stu rbances 
at  my s leepy ( d u r i n g  w i n te r ! ) l i t t le  abode of 
B r i x h a m  on  c lear  n i g h ts ,  a n d  somet imes I have 
fea r of  the i n st ruments in  my l a b .  

Genera l  backgro u n d  no ise u s i n g  the u n l oaded 
C-zero was l ow and cons isted most ly of ' ru m b le '  
a t  h igh  set tmg of the  a m p l i f i e r ' s  vo lume cont ro l .  
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T h i s  i n te rest i ng  two-head  f ront - loader  is eq u i pped wi th  a b l a c k -backed a n d  wi n d owed 
p a n e l  a t  the top r i g h t - h a n d  q u a d ra n t  of  the ' b rushed a l u m i n i u m '  fasc ia  wh i c h  d i sp lays  

pea k - respo n d i n g  f l u o resce nt  meter i n g  and  a n  i n c l i ned row of  L E Ds a g a i nst a sca le  wh i c h  
i n d i cate the sett i n g  of  the d i g i ta l  record i n g  leve l  c o n t r o l  I nstea d of  the  u s u a l  record i n g  leve l 
cont ro l  t h e re is a two-wa y rocker  button f o r  ma n u a l  l evel sett i n g  a n d  a l a rge r  i l l u m i nated 
recta n g u l a r  b u tton  fo r  a u tomat ic  level  sett i n g . 

T h e  two h a l ves of the roc k e r  but ton  a re ma rked down a n d  u p .  W h e n  p ress u re is reta i ned 
o n  the  d own ha l f  the  record i n g  leve l fa l l s  a u to m a t i ca l ly to zero , w h i l e  a s i n g le p ress ca u ses 
the l evel to d ro p  by one of  the d i g i t a l  steps . The sa me t h i n g s  h a p pe n  when the up h a l f  is 
dep ressed but t h i s  t i m e ,  of cou rse , the record i n g  leve l r i ses to m a x i m u m .  T here a re 1 6  
L E D S  i n  the  i n c l i ned row w h i c h  swi tch  seq uent i a l l y  a s  the  l evel but ton  i s  o p e rated , the 
g l ow i n g  one  thus i n d icat i n g  the  esta b l i s hed record i n g  leve l a g a i nst the  sca le  wh ich i s  
ma rked f rom z e r o  to 1 5 .  A l l  the L E D s  except the  z e r o  ( y e l l ow)  one  a re red-g l owi n g .  

W h e n  t h e  deck  l i es i n  record  mode a n d  i s  rece i v i n g  the s i g n a l  t o  b e  recorded the 
rec o rd i n g  leve l  can be set a u tomat ica l l y to su i t  t h a t  s i g n a l  ( a p p rox i mate l y )  by d e p ress i n g  the  
l a rger  but ton  wh ich  no rma l l y  s h ows a g reen  l i g h t .  W h e n  dep ressed the  g reen l i g h t  
ext i n g u i s hes a n d  a f l ash i n g  red one  sh ows w h i l e  a t  the  s a m e  t i m e  the  m i d d l e  leve l L E D  a lso 
f l ashes o n  and off . D u r i n g  th is  t i me ( a bo u t  seve n seco n d s )  the  pea ks of  the  s i g n a l  a re 
sa m p l ed by the e l ectro n i cs a n d  the  record i n g  leve l  is set to co r respo n d  W h e n  t h e  p rocess i s  
f i n i shed  the  red  f l a s h i n g  l i g ht goes out  and  the  steady g reen l i ght  comes o n  a ga i n ,  the  set 
l evel then  be i n g  revea led by the L E D  sca l e .  

T h e  f l u o resce nt  mete r i n g  i s  pea k - res p o n d i ng a n d  i s  ca l i b rated f rom - 20 to + 8d B ,  w i th  
Do lby l eve l a t  a ro u n d  + 3d B .  A usefu l fea tu re i s  that  the  pea ks of the  s i g n a l  a re reta i ned by 
the meter i ng  for  a few seco n d s  befo re c ha n g i n g to the i r  new va l u es .  

B i a s  a n d  eq f o r  the  fo u r  tape  c l a sses a re esta b l i shed  s i m u l taneous ly  by a rea r swi tch 
wh ose sett i n g  i s  s h own by f ront  l i g h ts .  In  the  'a uto '  pos i t i o n  of  the  switch the  c h a nge 
betwee n Fe a n d  C r  occ u rs by v i r tue of the  sens i n g  cutouts  i n  the  cassettes .  T h e re i s  n o  f i n e  
b i a s  cont ro l . 

Tape t ransport is by ' l o g i c '  a n d  p ress- buttons  a n d  o n l y  one  button needs to be d e p ressed 
to engage  record mode . A record m u te but ton  is  f i tted w h i c h  when p ressed a l so switches 
out  the mete r i n g .  W h i l e  in  p lay mode i t  i s  poss i b l e  to operate fast-spoo l i n g  i n  e i t h e r  
d i rect i o n  to a c h i eve cue  o r  rev iew,  a u d i b l e  t h r o u g h  the  spea kers . 

S ta n d a rd j a c k  soc kets a re p rese n t  f o r  ' p h o nes a n d  left  a n d  r i g h t  m 1 cs but  m i c  m i x i n g  i s  
not  poss i b l e . R e a r  ' p h o n o '  sockets g ive a m p l i f i e r  i n terfa c i n g  ( n o  D I N )  a n d  both c h a n ne l s  a re 
d i scon nected f rom ' p h o n o '  when e i t h e r  m i c  j a c k  is i nserted . A rea r socket is ava i l a b l e  fo r  
re mote cont ro l  and  the  re p l a y  leve l  ( i n c l u d i n g  ' p h o n es )  ca n be set  by a rea r c o n t ro l .  

E n c l osu re i s  g reay- f i n i shed  meta l a n d  t h e  ca ssette h o l d e r  a f u l l -v iew type wi th  back 
i l l u m i nat i o n .  D i m e n s i o n s  a p p rox i mate 430 x 1 1 9 x 270 m m  l W  x H x D)  and the p r i ce £ 1 60 .  
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The verdict 
T h e  deck is certa i n l y  i n te rest i n g  a n d  d i fferent  b u t  I cou l d n ' t  h e l p  t h i n k i ng that  you  m i g h t  be 
pay i n g  over the odds for  the d i g i t a l  level  sett i n g  system . i t ' s  a n ove l ty b u t  n o t ,  I t h i n k ,  of 
p a rt i c u l a r  opera t i n g  va l u e .  M eta l pe rfo rmance c o u l d  be i m p roved , so my verd i c t  as  i t  sta nds  
i s  C for  mer i t  and  2 for  va l u e .  
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The findings 
B i a s  y 1e ld  of  the deck was c l ose to my 10 1  
reference f o r  a l l  tape  c l a sses , and a s  s h own by 
t h e  pen-c h a rt f la t  n o n - D o l by resp o n ses were 
o b ta i n ed f r o m  t h e  test ta pes u p  to 1 5k H z ,  a l so 
with U D X L I I .  Bass  tended to ro l l -of f  a l i t t l e  e a r l y  
a c c o m p a n ied by L F  ' r i p p les '  S o m e  D o l b y  leve l  
error  can a l so be see n .  M i d -spect r u m  1 201's 
rep lay  eq was s a t i sfacto ry . M et e r i n g  was t r u e  
pea k - respo n d i n g  w i t h  h a rd l y  a n y  u n d e r-rea d i n g  
o n  20ms b u rsts . I f o u n d  n o  u n d u e  p r o b l e m s  w i t h  
s ig n a l / n o ise rat ios  a n d  h u m  leve l  wa s l o w .  

L F  p e r f o r m a n c e  w i t h  U D X L I  w a s  a l so g o o d  a t  
0 · 5 %  d i s tort i o n  a n d  5 · 5d B  M O L .  M et a l  tape d i d  
l e s s  we l l  i n  t h e  dec k ,  h oweve r ,  t h e  d i s t o r t i o n  o n  
t h e  par t i c u l a r  t a p e  u s e d  be i n g  1 6 %  a n d  t h e  
M O L  b a r e l y  3d B .  l t  w a s  a l so n o t i ced  t h a t  t h e  
m o n i t o r  re p l a y  d i s t o r t i o n  w a s  a l i t t l e  o n  t h e  h i g h  
s i d e  a t  + 1 0d B  a n d  was a f fected b y  t h e  sett i n g  o f  
t h e  leve l  c o n t ro l . W & F  was low a n d  tape speed 
was a mere 0 1 %  s low. A good head p h o n e  
o u t p u t  i s  ava i l a b l e  e v e n  a c ross 8 o h m s  a n d  fast 
s p o o l i n g  t i me was a r o u n d  1 26 seco n d s  f o r  a C90 . 
T h e  s q u a rewaves show t h e  u s u a l  i n i t i a l  
overshoot  a n d  ' r i n g s '  ( l ower t r a c e  D o l b y  o n ) ,  b u t  
p lease n o t e  t h a t  t h i s  w a s  t a k e n  a t  300 H z  i n  a n  
e n deavo u r  to  a ccess t h e  L F  p h a se c h a racter is t i c s .  

U n d e r  a u d i t 1 o n  t h e  d i g i t a l  l e v e l  c o n t r o l  system 
worked O K , but we c o u l d  never  seem to s t r i k e  
t h e  r i g h t  l e v e l  b y  u s i n g  t h e  a u t o  b u t to n .  l t  i s  
i m poss i b l e  to d e r 1 ve t h e  c o r r e c t  l e v e l  d u r i n g  a 
seven second p e r i o d , pa rt i c u l a r w i t h  c l a s s i c a l  
m u s i c .  P o p  m u s i c  gave better  accu racy , b u t  i t  i s  
n o t  d i f f i c u l t  to step t h e  leve l  u p  o r  down by the  
rocker  b u t to n .  T h e  t r a n s p o rt b u t t o n s  d i f fe r  f r o m  

t h e  g e n e r a l  l o g 1 c  c o n t ro l ,  b e i n g  st i f fe r  a n d  w i t h  
' l o c k i n g '  act 1 o n .  

A l t h o u g h  meta l tape a u d 1 t i o n e d  favo u r a b l y ,  
espec i a l l y  w h e n  t h e  m u s i c  c o n t a i n e d  a n  
a b u n d a nce of  u p pe r - t re b l e ,  t h e  g e n e r a l  fee l 1 n g  
w a s  t h a t  h i g h - e n e r g y  1 201's o x i d es d 1 d  better  i n  
t h e  deck . A wea t h e r  eye needs t o  b e  kept  o n  
record i n g  leve ls  b u t  t h e  mete n n g  c a l i b r a t i o n  i s  
n o t  very  w e l l  d e f i n e d . N o ise was low b u t  a 
ce rta i n  deg ree of m i d-spec t r u m  c o l o u r a t i o n  wa s 
d e tected f r o m  a l l  t a p e s .  
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T h i s  J a p a n ese made deck is a reaso n a b l y-pr iced d i rect f ron t - l oader  w i t h  meta l tape 

pos i t i o n  and pea k - respon d i n g  m ete r i n g  u s i n g  ten e l ements  per  c ha n ne l  a n d  
c a l i b rated f rom - 20 to + 6  d B ,  w i t h  D o l by l evel  a t  + 3d B .  Tape t ra n sp o rt cont ro l  i s  b y  
' soft-to u c h '  b u tto n s  a n d  ' l o g i c ' , i n d i ca to r  l 1 g h ts s h owi n g  when p l a y ,  rec o rd , p a u se a n d  
meta l h a v e  b e e n  se l ected T h e  l a tter  i n d ica to r  l i es at  the  s i d e  o f  the  mete r i n g  d i s p l a y ,  a l o n g  
w i t h  a red L E D  w h i c h  g l ows w h e n  t h e  power i s  swi tched o n ,  s h owi n g  ' sta n d by '  mode . 

T h e  mete r m g  sca l e  i s  b l a c k  a n d  n o t  i l l u m i nated a n d  the  L E D  e lements themse lves a re 
d u l l e r  g l owmg t h a n  some ( l ess d i st ract i n g ! )  a n d  c h a n g e  f rom g reen to red a bove O d B .  T h e  
ca ssette i s  c l i pped 1 n to a recess o n  the fasc i a  ( l eft - h a n d  s i d e )  b u t  i s  not  rea r i l l u m i nated - a 
b r i g h t  co l o u red patch he l p i n g  you  to see the tape t h ro u g h  the  ca ssette wmdows . 

B i a s  a n d  eq a re se lected S i m u l ta n e o u s l y  fo r  tape c l a sses I ,  1 1  a n d  I V  by a rota ry switch 
k n o b .  S i m i l a r  k n o bs a re u sed fo r  rec o rd i n g  and rep lay  leve l  c o n t ro l ,  t he  fo rmer  f r i c t i o n ­
c o u p led d u a l  concent r i c  fo r  c h a n ne l  ba l a n c i n g .  

A rewi n d  memory switch I S  gea red t o  tape cou nter  zero , w h i l e  a n o t h e r  switch g i ves 
exte rna l t i mer  swi tch -on  for  re p l a y  and record . E l o n gated p u s h-switches a re f i tted for  D o l by 
a n d  l i ne-to- m i c / D I N  c h a ngeove r .  A m p l i f i e r  i n terfaces a re ' p h o n o '  sockets w i th  D I N  opt i o n ,  
a n d  sta n d a rd Y. - m . j ack  sockets a re p rese n t  at  t h e  f ron t  f o r  le f t  a n d  r i g h t  m i c s  a n d  
h e a d p h o nes . 

A rather  f l i msy da rk- t i n ted t ra nspa re n t  cover ca n be h i nged u p  over  the  heads  a n d  v i t a l  
pa rts when the  deck i s  not  i n  u s e ,  b u t  i t  i s  not  v e r y  good at  kee p m g  o u t  d u st ! 

Fasc ia  IS b rushed a l u m i n i u m  a n d  e n c l o s u re g rey-f i n i shed meta l .  D i me n s i o n s  a p p ro x i mate 
430 x 1 09 x 250 m m  ( W  x H x Dl and we i g h t  6 · 5kg . P r i ce i s  a ro u n d  £ 1 29 .  

The verdict 
My i m p ress 1 o n  was that  t h 1 s  deck has a good  pote n t i a l  a t  1 ts p r i ce  leve l , espec i a l l y  w i t h  i ts 
good l og i c  tape tra nsport cont ro l  U n fo rt u n a te l y ,  one  or two c u r i os were exposed i n  the  l a b ,  
a n d  i f  t h e  I me i n p ut -to-so u rce m o n i to r i n g  hea d room c o u l d  b e  w idened a n d  t h e  u p per-t reb le  
of  the sma l l - f l u x  freq u e n cy res p o n se b ro u g h t  o u t  of  the d o l d r u m s  1 t  wo u l d  a t t ract  a g reater  
a wa rd H oweve r ,  as  the sa m p l e  sta n d s  my verd ic t  i s  E for  mer i t  and 3 f o r  va l u e .  
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The findings 
The deck wo u l d  appear  to be b i ased to the 
J a p a n ese ' s ta n d a rd ' ,  c o r respo n d i n g  to m y  1 0 1  
refe r e n c e ,  b u t  I fo u n d  t h a t  t h e  u p per- t re b l e  o f  a l l  
ta pes t e n d e d  to ro l l -of f  fa i r l y  swi ft l y ,  a s  ca n b e  
seen f ro m  t h e  p e n -c h a rt . Tests we re made w i t h  a 
n u m b e r  of d i f fere n t  tapes b u t  t h e  g e n e r a l  t r e n d  
rema i n e d ,  w h i c h  I t h o u g h t  a p i ty a s  t h e  deck  
s h o w e d  up q u i t e b r i g h t l y  on  o t h e r  
m e a s u r e m e n t s  C h e c k 1 n g  t h e  1 201' s re p l a y  o n l y  
res p o n se g a v e  t h e  i m p ress ion  t h a t  t h e  e q  a n d  
poss i b l y  record p re -e m p h a s i s  cou l d  b e  I m p roved , 
so t h ese f i n d i n g s  co u l d  we l l  rep rese n t  
m a l a dj u st m e n t  of  t h e  t e s t  sa m p l e  

B e a r i n g  i n  m i n d  t h e  re l a t i v e l y  l ow p r i c e  o f t h e  
deck  I w a s  perfect ly  h a p p y  w i t h  t h e  L F  
perfo r m a n c e  f rom C l ass I a r1 d  I V  ta pes . U D X L I  
gave a n  M O L  a s  h i g h  a s  ? d B  w i t h  0 . 6 %  d i st o r t i o n  
a n d  M X  m e t a l  6d B a n d  0 · 8 %  d i stor t i o n .  R e p l a y  
c h a n n e l  d i s tort i o n  f rom head to o u t p u t  was a l so 
very low at + 1 0d B  o u t p u t ,  b u t  w i th  t h e  i n p u t  to 
l i n e  ( i nstead of head via a f l u x-co u p l e r )  t h e  
d i s tort i o n  w a s  u p  to 1 %  a t  + 8d B o u t p u t  - a 
c u r i a  w h i c h  u n d o u bted l y  l i es somew h e re i n  t h e  
record i n p u t  c i rc U i tS a n d  w o r t h  i n vest i g a t i o n  by 
t h e  des i g n e r .  O n  t h e  other  hand mic  h ea d ro o m  
was accepta b l e  a t  a r o u n d  47d B .  

A l t h o u g h  not  a s  l ow a s  some , t h e  s 1 g n a l / n o i se 
ra t ios  were q u i te reaso n a b l e ,  wi t h  701's  a n d  
D o l b y  g i v i n g  a l most  t h e  f u l l  t h e o r e t i c a l  
i m p rove m e n t s .  Overa l l  w i t h  M a ster  1 1  1 701's )  a n d  
D o l  b y  t h e  r a t i O  was c l ose to 64d B .  

W & F  was h ove r i n g  a r o u n d  0 · 1 %  ( re p l a y  o n l y )  
a n d  speed e r r o r  a m e re - 0 · 3 %  A C90 fast ­
spoo led  in  t h e  sma l l  t i m e  of  76 sec o n d s .  
H e a d p h o n e  y i e l d  w a s  n 1 c e  a n d  h i g h  ( ma x i m u m  
re p l a y  l eve l ) ,  a n d  even a c ross 8 o h m s  I a t  D L I  I 
measu red 250m V .  T h e re was no u n d e r-rea d i n g  
o n  t h e  meters u s i n g  20ms b u rsts , a n d  sca l e  
a c c u racy w a s  g o o d . The  osc i l l o g r a m  sh ows 
some rema r k a b l y  g o o d  s q u a rewave s ,  w i t h  
m i n i ma l  ' r i n g '  a m p l i t u d e ,  espec i a l l y  w i t h  D o l b y  
( l ower t ra ce ) ,  w h i c h  co u l d  poss i b l y  h a v e  s o m e  

b e a n n g  o n  t h e  u p p e r - t r e b l e  r o l l - o f f  
c h a racte r i s t ics  measu red . Y o u  c a n ' t  have i t  both  
ways 1 t  see m s !  

U n d e r  a u d i t 1 o n  overto nes a n d  h a r m o n 1 cs o f  
s t n n g  i n st r u m e n ts w e r e  s o m e w h a t  m u te d ,  b u t  
n ot a s  bad a s  m i g h t  be ex pected f r o m  t h e  p e n ­
c h a r t .  M i d - r a n g e  c o l o u r a t i o n  w a s  a l so detected 
but bass was very reaso n a b l e ,  a s  a l so l ow- leve l  
a m b i e n c e .  Organ m u s i c ,  in  f a c t ,  came ac ross 
q u i t e  we l l  with n o  ear ly c o m p ress i o n  sympto m s .  
W & F  was n o t  a p p a re n t  b u t  stereo 1 ma g e ry was a 
l i t t l e  wob b l y .  T h e  mete n n g  a l l owed a good 
contro l  to be kept  o n  reco rd i n g  leve ls  and I was 
not worr ied a b o u t  the re l a t i v e l y  d 1m L E D s of t h e  
d 1 s p l a y .  
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T h i s  i s  a two- head  deck w i t h  t h e  u s u a l  type of  f r o n t - l oa d i n g  cassette h o l d e r  w h i c h  

h i nges d o w n  w h e n  the  eJ ect  b u t t o n  i s  d e p ressed Fasc ia  a n d  meta l e n c l o s u re a re 
f i n i shed  i n  ' s 1 l ve r '  b u t  i nstead of t h e re be i n g  ' p h o n o '  sockets  a t  t h e  rea r f o r  a m p l i f i e r  
i n te rfa c i n g  t w o  pa i rs of  l e a d s  te r m i n a ted w i t h  ' p h o n o '  p l u g s  e m e rge  f rom t h e  back . 
H oweve r ,  they  s h o u l d  be l o n g  e n o u g h  to c o n nect  to a nea rby a m p l i f i e r  T h i s  is o n e  method , 
of cou rs e ,  of red u c i n g  cos t ,  b u t  not  o n e  t h a t  I pe rs o n a l l y  c o m m e n d  T h e  rea r p a n e l  is o f  
ha rd board , wh ich  a l so seems to  be a cost-c u tt i n g  a rt i f i c e .  T h e re i s  n o  D I N  soc k e t .  

T h e  f r o n t  i s  n i ce ly  presented , t h o u g h ,  a n d  p ress- b u t t o n s  a re u s e d  fo r  tape  t ra nspor t  
c o n t ro l ,  l i n ked  to  a ' l o g i c '  c i rc u i t ,  b u t  mstead of  a s o l e n o i d  t h e  deck  i n corpora tes a motor  
for  t h e  c o n t ro l l i n g  f u n ct i o n s .  M ost  of  t h e  o t h e r  opera t i o n s  a re h a n d led  by a type of  ' l ever '  
swi tch A f o u r-pos 1 t i o n  o n e  se lects  s i m u l ta ne o u s l y  t h e  b ias  and eq fo r  t h e  fou r tape c l asses , 
b u t  t h e re is n o  f i n e  b i a s  c o n t ro l  n o r  swi tch  f o r  c h a n g i n g  t h e  b i a s  leve l  of Fe type ta pes A 
t h ree-pos i t i o n  swi tch  prov ides  for  D o l by w i t h  or w i t h o u t  M P X f i l t e r i n g ,  w h i l e  a h o l d -down 
swi tch  g i ves record m u te .  

T h e  u s u a l  t h ree-d i g 1 t  mecha n i ca l  tape  cou nte r  i s  p resent  b u t  i t  ca n n ot  b e  l i n k e d  to 
m e m o ry rewi n d .  Tape wi n d  a n d  rew i n d  b u t t o n s  ca n be operated w h i l e  the deck i s  in p l a y  
mode . W h e n  t h e  a p p ro p r i a te b u t t o n  i s  h e l d  d o w n  t h e  tape  c a n  be speeded u p ,  n o r m a l  
s p e e d  res u m i n g  w h e n  t h e  b u t t o n  i s  re leased . T o s h i b a  ca l l  t h i s  ' c u e '  a n d  ' rev iew' , t h o u g h 
my sa m p l e  fa i l ed to g i ve a n  a u d i o  o u t p u t  w h e n  t h e  tape was fast spoo l i n g  by t h i s  a c t i o n  i n  
t h e  p l a y  mod e .  Of  cou rs e ,  when  t h e  deck  l i e s  i n  t h e  ' of f '  pos i t i o n  t h e  n o rma l fast-spoo l i n g  
occu rs w h e n  e i t h e r  bu t ton  I S  dep ressed a n d  re leased . 

M ete n n g  IS by V U  move m e n t s ,  c l e a r l y  sca led  f rom - 20 to + 5 V U  a n d  i l l u m i nated , b u t  
t h e y  a re not  c o m p l e me n ted by pea k- respo n d i n g L E D s ,  a n d  t h e  response of  t h e  meters i s  
s l o w .  R e c o rd 1 n g l e v e l  i s  esta b l i s hed by t h e  u s u a l  d u a l - c o n ce n t r i c ,  f r i c t i o n -co u p led  cont ro l  
knob  ( w i t h  reset t i n g  n u m be rs o n  t h e  fasc i a )  T he re i s  n o  re p l a y  leve l  c o n t ro l .  S ta n d a rd j ack  
sockets  a re f 1 t ted at  the  f r o n t  f o r  h ea d p h o nes a n d  le f t  and  r i gh t  m i cs . T h e  a p p ro p r i a t e  l i ne 
c 1 rc u i t  is d i s co n n ected a n d  t h e  m 1 c  i n p u t  ac t ivated w h e n  a J a c k  p l u g  is i nserted . N o r m a l  
stereo m 1 x i n g I S  n o t  poss i b l e .  

D i me n s i o n s  a p prox i mate 420 x 1 20 x 268 m m  ( W  x H x D )  a n d  we i g h t  4 · 6kg . T h e  deck  
se l l s  f o r  a r o u n d  £ 1 40 .  

The verdict 
T h i s  deck  fa i l ed to rea c h  t h e  h e 1 g hts  of some of the  o t h e rs on seve ra l c o u n t s ,  a nd i t  i s  n o t  a 
deck  t h a t  c a n  be ex pected ( a s  s u p p l i e d )  t o  d o  f u l l  J U St i c e  to meta l .  I c a n  o n l y  award i t  D fo r  
m e r i t  and  3 f o r  va l u e .  
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The findings 
B i as  de l i very of the  deck wo u l d  appea r to 
a p p rox i mate my (0 )  reference o n  a l l  tape c lasses 
with the poss ib l e  except ion  of Class IV l meta l l  
where ,  a s  y o u  wi l l  see f rom t h e  overa l l  f req uency 
response i n  the  pen-chart ,  a very nasty ' d i p '  
occur red a r o u n d  1 0k H z  f r o m  Maxe l l  M X .  T h i s  i s  
rea l l y  sad for Maxe l l  M X  is  a very good and 
popu la r  meta l tape .  I wou l d  say that  t h i s  i s  more 
of an eq error  at 701-'s than  over-b i as i ng  i n  meta l  
mode,  bu t  some i m p rovemEnt  can be ach ieved 
by go i ng  s l i gh t l y  towa rds ( + 1 1  b ias  reference 
I T D K  MA showed a n  i m p rovement ) . You wi l l  
a lso see that  t h e  error  was exacerbated with 
Do lby act ive . 70!-'s ox ide ( U DX L I I I  gave a better 
u pper H F than  U DX L I . 

Wi thout  Do lby  U DX L I  gave a remarkab ly  f la t  
overa l l  response ,  b u t  aga in  you wi l l  see er ro r  
w h e n  D o l b y  was engaged . T h e  1 201-'s rep lay e q  
w a s  very accepta b le  m i d-spect r u m  w i t h  o n l y  
0 . 5d B  boost a t  1 25 H z .  T o s h i b a  s h o u l d  look aga i n  
a t  t h e i r  q u a l i ty cont ro l  ma k i n g  s u re t h a n  t h e  701-'s 
eq a n d  Do l� levels w i th  refe rence to the more 
popu l a r  tapes a re set correct l y .  

S i g n a l / no ise rat ios were g o o d  a n d  u s i n g  t h e  
Scotch M aster 1 1  at 701-'s a n d  w i t h  Do lby  I was 
a p p roa c h i n g  66d B .  R i pp le  content  was not h i g h .  
L F  perfo rmance with  U DX L I  was reaso nab le  at 
0 . 5 %  d i stort ion  I D L I  and  5d B M O L ,  bu t  meta l  
was re lat ive ly poor at  0 · 9 %  d istort i on  and 4d B 
M O L .  I was a lso u n happy to measu re 1 A %  
rep lay d is tort i on  at + 1 0d B  l ref D L I  ou tpu t .  

Wow a n d  f l u tter  at  0 · 1 2 %  was  h i gh  i s h  a n d  the  
tape  was  ru n n i n g  1 %  s low.  Rewi nd  t i me was  1 30 
seconds  for  a C90 a n d  the  meters u n der-read 
20ms bu rsts by 1 2d B .  The  osci l l o g ra m  shows the 
usua l  ' r i n g i n g '  squa rewaves with bare ly a n y  
change between Do lby  ' o f f '  ,a n d  'on  w i t h  M P X  
f i l te r i n g ' .  

' 

U nder  a u d i t i o n  overa l l  res u l ts were · p referred 
with h i g h-energy C lass I tape, such as  U DX L I .  
C lass 1 1  res u l ts were re lat ive ly  ' poor '  a n d  there 
was bare ly  a n y  i m p rovement u s i n g  expens ive 
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meta l .  P re-recorded 1 201-'s ox ides ( C lass 1 1  tapes 
p layed fa i r ly  we l l  but the s low speed of the tape 
cou ld be hea rd . For  best resu l ts  the meters had 
to be kept a r o u n d  - 2VU o n  st rong  mus i c  
peaks .  
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T h i s  i n te rest i n g  l o ok i n g two- head deck is a d i rect f r o n t - l oa d e r .  T h e re is no mov i n g  

cassette h o l d e r  o r  eject b u tto n ,  the  cassette be i n g  c l i p ped betwee n u p pe r  a n d  
l ower mem bers o n  the  fasc i a .  T h e  l ower m e m b e r  r u n s  a l o n g  a l most  the  w h o l e  w i d t h  of  
th e fasc ia  and  ca r r i es  l i g ht-to u c h  p ress-swi tches fo r  opera t i n g  the  log ic  tape t ranspor t ,  
a l o n g  w i th  p ress-swi tches fo r  ta pe se lect i o n ,  D o l b y  n o i se red u c t i o n  and  record  mute ,  a n d  
sta n da r d  Y• i n  j a c k  sockets f o r  left  a n d  r i g h t  m ics  a n d  hea d p h ones . T o  p rotect t h e  heads ,  
ca psta n and  p i n c h - ro l l e r  when the  deck l i es i d l e ,  and  to keep o u t  the  d u s t ,  the  m a c h i n e  
comes c o m p l ete w i t h  a deta c h a b l e  t r a n s pa rent  cove r .  

Between t h e  cassette l oa d i n g  p o i n t  a n d  a l a rge  d u a l -c o n cent r i c ,  f r i c t i o n - c o u p led  
record i ng leve l  knob at t h e  r i g h t - h a n d  s ide  of  the  fasc ia  l i es a recta n g u l a r  w i n dow d i s p l a y i n g  
two we l l - i l l u m i nated V U  meters a n d  t h ree pea k - respo n d i n g  L E D s  set to f l a s h  at  0 ,  + 3  a n d  
+ 6 d B .  T h e  meters a re b l a c k-backed a n d  t h e  n u m bers a n d  ca l i b rat i o n  m a r k s  show u p  we l l  
i n  c o l o u red l i g h t .  S ca l i n g  i s  f r o m  - 20 V U  t o  + 5 , w i th  D o l by leve l  a t  + 3 . T h e  sca le  i s  red 
a bove OV U .  

T h e re a re to u r  tape se lector  switc hes ,  each  opera t i n g  b i a s  a n d  eq toget h e r ,  tor  tape 
c la sses I ,  1 1 ,  I l l  and I V .  l t  i s  a lso  poss i b l e  to a d j u st t h e  b i a s  over a l i m i ted ra n g e  to r  each ta pe 
c l a ss by a f ront  cont ro l  sca led  _±_5 whose cent re ' ze ro '  pos i t i o n  i s  ' c l i c k '  i d e n t i f i ed . T h e  
i ns t ruct i o n  m a n u a l  c a r r i e s  a l i st o f  ta pes w i th  s u g\Jested a p p ro x i mate b i a s  sett i n g s .  

T h e re i s  t h e  u s u a l  th ree-d i g i t  mec h a n i c a l  t a p e  cou nte r  b u t  n o  m e m o ry rew i n d  switc h .  
I n d icator  l i g hts  s h ow for  reco rd , pa use a n d  D o l by .  T h e  pa u se but ton  a l so seco n d s  a s  ' t i m e r  
sta n d b y '  so t h a t  the  d e c k  c a n  b e  swi tched o n  by a n  exte r n a l  t i m e r  fo r  record o r  rep l a y .  
W h i l e  reco rd i n g  t h e  h e a d  s i g n a l  ca n be d i sengaged  te m p o ra r i l y  by h o l d i n g  d o w n  a but to n ,  
b u t  t h e  reco rd i n g  leve l  meters co n t i n u e  wo rk i n g .  

A m p l i f i e r  i n terfa c i n g  i s  v i a  ' ph o n o '  p l u g-te r m i nated f l y i n g  leads  com i n g  f rom t h e  rea r  ( n o  
D I N ) ,  a n d  by  p l u g g i n g  i n  a m i c  J a c k  t h e  cor respo n d i n g  c ha n ne l  l i ne i n p u t  i s  d i scon nected . 
Fasc ia  i s  ' b rushed  a l u m i n i u r:1 '  a n d  e n c l o s u re g rey-f i n i shed  meta l .  

D i m e n s i o n s  a p p ro x i mate 140 x 1 33 x 285m m  ( W  x H x D l  a n d  we i g h t  5 9 k g . Se l l i n g  
p r i ce i s  expected to b e  a ro u n d  £ 1 59 .  
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The verdict 
T h is wa s cons i dered to be a n i ce- loo k i n g  deck b u t  a little o n  t h e  l a rg e  s i ze  c o m p a red  w i t h  
some . l t  was e a s y  to  operate a n d  n o  ' l o g i c '  p rob lems w e r e  met . F o r  a c c u rate rec o rd i n g  
leve l s  i t  w a s  fo u n d  best to p lace re l i a nce o n  t h e  L E Ds ra t h e r  t h a n  t h e  V U  mete rs .  I have 
made  o n e  o r  two c r i t i c i s m s ,  b u t  i n  g e n e ra l  the  deck  was favou red , and  I a c c o rd i n g l y  award  
C fo r  mer i t  and 2 for  v a l u e .  
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0�10�������--�������--����-A��� 

The findings 
The  i n st ruct ions  i n d icate that  U DX L I ,  T D K  S A  
a n d  T D K  M A  a re t h e  sett i n g - u p  reference tapes,  
a n d  these were used for some of the p r imary 
tests .  The  pen-chart shows the  freq uency 
response of these tapes wi th  the b ias  contro l  at 
centre 'zero ' . i t  wi l l  be seen that  U DX L I  gave the 
' f l a ttest' response wi th  very good Do lby  
i n tegr i ty .  The  M A  ( meta l )  exh i b i ted su bsta n t i a l  
u pper-treb le  boost but  w i thout  l oss of Do lby  
i n tegr i ty ,  bu t  S A  produced a s i gn i f i cant  ' b u lge '  
i n  t he  p resence reg i o n  wi th  some Do lby  erro r .  
The  response at the t o p  of the cha rt w a s  taken 
wi th  a ' l ow b ias '  C lass I tape and with the b ias  
t u rned down to -4 pos it i on . The  -5 posi t ion  
wo u l d  have been  bette r ,  but  the  treb le 
u n d u la t ions  i n d icate poor hea d / tape i n t i macy 

L F  perfo rmance with  U D X L I  was very good 
wi th  the d istort i on  be ing l i t t le  more than 0 · 5 %  
a n d  t h e  M O L  u p  to 6 · 5d B .  D istort i on  of M A  was 
1 2% a n d  M Q L  3 · 5d B .  Best metal was the latest 
Memorex at 0 . 8 %  d istort ion a n d  5d B M O L , S A 
gave an L F  perfo rma nce s i m i l a r  to that  of MA, 
bu t  the top end  of  the latter was better .  Rep l ay  
channe l  d i stort ion was  a magn i tude  o r  more 
lower t h a n  from tape at + 1 0d B  outpu

'
t - so no 

rep lay headroom p rob lem . 
Rep lay  s i g na l / no ise rat io was 57d B a n d  overa l l  

w i t h  M aster 1 1  ( 7 C)J s l  a n d  D o l b y  65 · 5d B .  M a i n s  
ri pp l e  content  w a s  a l i tt le  h i g h€r t han  f r o m  some 
decks ,  bu t  not  s u bject ive ly a n noyi n g .  The VU 
meters u nder- read 20ms bu rsts by 1 0d B ,  bu t  t h i s  'war pa r t l y  compensated by the pea k- respo n d i n g  
L E Ds ,  wh ich  f lashed at the t r u e  p e a k  leve l .  Do lby  
leve l  was sca led  at  + 3V U .  Rep lay  eq at 1 20!JS 

m i d -spect rum was fa i r l y  accu rately adj usted , but  
t he  t reb le  was fa l l i ng at  6 · 3k H z  a n d  meter 
f l u ctuat ions  were not iced . 

W & F was hover i ng  a round  0 . 08 %  ( rep lay 
on ly )  a nd the  tape was r u n n i n g  1 · 2 %  fast . A C90 
fast-spooled in 1 24 secon d s .  Head phone  y ie ld  ( a t  
DL I  was  o n l y  55  mV across 8 o h ms b u t  u p  to 
350mV across 600 o h m s .  The  osc i l l ogram shows 
s i g n i f icant  start i n g  over-shoots a n d  m u l t i p l e  
sq u a rewave ' r i n gs' , the lower t race with  Do l  by 
a ct ive . 

The test a m p l i f ie r  a n d  m i cs i n te rfaced wi thout  
p rob lems ,  a n d  the m ic  head room was  j u st over 
40d B ,  which i s  fa i r l y  typ ica l .  Mic no i se was not 
obt rus ive .  

U nder  cr i t i ca l  a u d i t i on  m i ld  m i d- range 
co lou ra t ion  was d i scerned , bu t  the  reprod uct ion  
was desira b ly  'open '  a n d  lack i n g  compress ion  at 
cor rect record i n g  leve l s .  Bass was fa i r ly ' so l i d '  
a n d  low-level a m bience reasonab le ,  but  some 
waver i ng  of the stereo image was detected on 
certa i n ,  h i g h  q u a l i ty  p rog ra·mme mater ia l .  
A l t hough  meta l  tape performed we l l  a t  the treb le 
e n d ,  i t  needed h i g h  q u a l i ty  source materi a l  to 
n ot ice the  d i fference aga i n st top-f l i g h t  C lass I 
ox ide .  P re -.recorded cassettes were t hough t  to 
be a t r i f le  weak  on mus ic  attack a n d  very c r i t i ca l  
ea rs WE!re awa re of t he  s l i g ht ly  fast-ru n n i n g  tape ;  
b u t  W & F was not  a p rob l em .  
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T h i s  i s  a n other  two- head f r o n t - l o a d e r  where t h e  cassette i s  l oaded st ra 1 g h t i n to a 

fasc ia  recess . T h e  bac k i n g  i s  n o t  i l l u m i n a ted b u t  a red patch  h e l p s  y o u  to see the  ta pe 
t h r o u g h  t h e  cassette w i n d ow .  A h i nged cover  p rotects the  hea d s ,  etc . and he lps to keep 
out d u st when the  m a c h i ne i s  not  be i n g  u sed . 

Tape t ra ns p o rt modes a re se lected by fa i r l y  deep-t h row mecha n i ca l p ress- keys wh i c h  a re 
we l l  e n g i neered a n d  not  too ha rd to d e p ress . i t  is poss i b l e  to c h a nge modes w i t h o u t  the  
need  to go by way of  sto p .  T h e  deck i s  fa i r l y  ' ba s i c ' , i t  hav i n g  fewe r fea t u res than  some of  
t h e  o t h e rs ,  and the  mete r i n g  1 s  by two V U  move m e n ts wh ich a re n o t  very fast  res p o n d i n g  
a n d  devo i d  of  c o m p l e m e n ta ry pea k - respo n d i n g  L E D s .  

B i a s  a n d  eq f o r  tape c l a sses I ,  1 1  a n d  I V  a re se lected S i m u l t a n e o u s l y  b y  p ress- b u t t o n s ,  
w h i l e  a f o u r t h  b u t t o n  act ivates D o l  by n o i se red u ct i o n . l t  i s  not  poss i b l e  i n dependent l y  to 
swi tch M P X  f i l te r i n g  and ne i ther  i s  t h e re any mea n s  o f  a dj u st i n g  t h e  b ias exte rna l l y .  

R e c o rd i n g  leve l  i s  adj u sted b y  two k n o b s ,  h a v i n g  fasc ia  reset t i n g  m a r k s  a n d  n u m bers ,  
o n e  each  fo r  t he lef t  a n d  r igh t  c h a n n e l s .  Rep lay  output  i s  n o n -a dj u sta b l e  b u t  set  to a 
s u i ta b l e  a m p l i f i e r  i n terfac i n g  va l u e .  L i n e  i n  a n d  o u t  te r m i n a t i o n s  a re by way of two pa i rs o f  
l eads  emerg i n g  f rom the  back  c o n nected to ' ph o n o '  p l u g s .  T h ere i s  no  D l  N i n terfa c i n g  T h e  
fasc 1a , th o u g h ,  is  e q u i pped w 1 t h  t h ree Y. i n  j a c k  soc kets f o r  hea d p h o nes a n d  l e f t  a n d  r i g h t  
m i cs .  M i c  i n p u t  i s  a c t i va ted by i nsert i o n  o f  the  a p p ro p r i a te p l u g ,  w h i c h  a l so d i scon nects t h e  
cor respo n d i n g l i ne i n p u t .  

T h e  f l a t ,  smooth  sat i n  a l u m i n i u m  f i n i s h  ty p i f i es t h e  Y a m a h a  l oo k ,  a n d  sof t ly  i l l u m i nated 
meter  m ovements  a re l ocated be h i n d  a w i n dow w h i c h  i s  f l u s h  w i t h  the  fasc i a , a l o n g  w i t h  a 
t h ree- d i g 1 t  mec h a n 1 c a l  tape c o u n te r .  A n  i n d ica to r  between the  two movements  l i g hts  i n  the  
record  mode , and  the  p ress-swi tch fo r  ma ins  i s  a l so i l l u m i nated . 

T h e  deck  is meta l -enc l osed of b l a c k - c ra c k l e  f i n i s h  a n d  the  d i m e n s i o n s  a p prox i mate 
435 x 1 32 x 267 m m  l W  x H x D ) .  Se l l i n g p r i ce l i es in  t h e  reg i o n  o f  £ 1 2 5 .  
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The verdict 
A l t h o u g h  t h i s  deck  IS wi t h o u t  the  f r i l l s  of s o m e  of its c o m pet t tors  i t  was c o n s i d e red 
mecha n i ca l l y  s o u n d  a n d  we l l  m a d e .  l t  c o u l d  d o  w i t h  one o r  two i m p rove m e n ts to e n h a nce 
i ts  ' c o m pet i t iveness ' , and I fo u n d  i t  necessa ry to  l i m i t  the  mer i t  score fo r  the  s l ow mete r i n g  
a n d  L F  res p o nse u n d u la t i o n s .  M eta l ra n k  wo u l d  h a v e  b e e n  h i g he r  h a d  i t  not  b e e n  f o r  t h e  
d roo p i n g  u p per- t re b l e .  T a k i n g  a l l  t h i n g s  i n to a c co u n t ,  t h e refo re ,  my awa rd i s  C f o r  mer i t  
and  2 fo r  va l u e .  
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The findings 
T h e  deck  was t r i e d  wi t h  a l a r g e  n u m be r  of tapes 
and a l t h o u g h  C l ass I f o r m u l a t i o n s  of  my 1 0 1  b ias  
refe rence (such a s  M a x e l l  U DX L I I  gave the 
f l a t test and best  H F res p o n s e ,  t h e  meta l p o s i t 1 o n  
of  t h e  s a m p l e  favou red tapes vee n n g  m o re 
towa rds I +  1 I ,  w h 1 c h  a p p l i e d  to a s m a l l e r  e x t e n t  
t o  C l a ss 1 1  f o r m u l a t i o n s .  T h e  p e n - c h a r t  s h ows 
t h a t  w h i l e  U D X L I  gave a se n s i b l y  ' f l a t '  res p o n s e  
u p  t o  1 5k H z ,  M X  m e t a l  was o n  t h e  d roop f r o m  
a b o u t  2 k H z  u pwa r d s ,  a t r e n d  w h i c h  was a lso 
ref lected in  a s m a l l e r  way by U D X L I I  1 1  t h i n k  i t  
a p p ro p n a t e  h e re to  m e n t i o n  t h a t  d u r i n g  t h e  
wr i t i n g  of  t h i s  book  I n o t i ced  t h a t  some of  t h e  
ve ry recen t  C90 M a x e l l  M X  i s s u e s  seemed t o  
h ave a l o w e r  coe r c i v i t y  t h a n  t h e  e a r l i e r  C46 
s a m p l e s  t h a t  I h a ve tested . )  

T h e  p e n - c h a rt f u r t h e r  sh ows q u i t e  s u bsta n t i a l  
L F  u n d u l a t i o n s  w i t h  a l l  t a p e s ,  a n d  t h e  l e a s t  D o l  b y  
i n teg r i t y  w i t h  U D X L I I  a n d  M X .  O n e  of t h e  best 
C l a s s  1 1  responses wa s a c h ieved w 1 t h  M a x e l l  
X L I  I S .  

S i g n a l / n o i se r a t i o s  were very good , r e p l a y  
! e lect r o n i c s )  b e i n g  a s  h i g h  as  59 · 3d B ,  w i t h  t h e  
u s u a l  70/l s  a n d  D o l b y  I m p rove m e n t s ,  a n d  overa l l  
w i t h  M a ster  1 1  1 70/l s l  p l u s  D o l  by 67d B 

L F  perfo r m a n ce w 1 t h  U D X L I  was 0 5 5 %  
d i s t o rt 1 o n  a n d  6d B M O L ,  w i t h  M X  i t  was 1 %  
d i s • o r t i o n  a n d  5 5d B M O L .  M i d-spect r u m  1 2011s 
eq wa s fa i r l y  accu rate ly  a d j u sted a n d  t h e  
d i s tort i o n  o n  t h e  sou rce m o n i t o n n g  s 1 g n a l  was 
we l l  below ove ra l l  tape d is tort i o n  M et a l  e rased 
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to be low n o i se f l o o r .  
W & F  w a s  c o m m e n d a b l y  low a n d  s p e e d  e r r o r  

s ma l l ,  a C 9 0  fast rewo u n d  i n  96 seco n d s .  
H e a d p h o n e  y i e l d  w a s  a d e q u a t e  f o r  t h e  
med i u m / h i g h  I m pedance t e s t  ' p h o n e s ,  a n d  n o  
t ro u b l e  w a s  e x p e r i e n ced wi t h  m i c  i n terfac i n g ,  
over load t h resh o l d  be i n g  a r o u n d  42d B .  

T h e  V U  movements  u n d er- read 20ms b u rsts 
b y  a s  m u c h  a s  l Od B ,  and because t h e re a re no 
p e a k - respo n d i n g  L E Ds p a r t ic u l a r  care  wo u l d  
need to b e  t a k e n  w h e n  record i n g  h 1 g h  q u a l i t y ,  
w i d e  d y n a m i c  r a n g e  m u s i c  to  a v o i d  pea k 
c o m p ress i o n  l e g  avo i d  over  e n t h u s 1 a s t i c  pea k 
meter  rea d i n g s !  I .  S q u a rewave perfo r m a n ce was 
a s h a d e  better t h a n  'avera g e ' ,  espec i a l l y  w i t h  
D o l b y  act ive ( l owe r t race )  

D u r i n g  a u d i t i o n  t h e  deck  evoked e n c o u ra g 1 n g  
c o m m e n t ,  espec i a l l y  w i t h  m e t a l  tape . C r i t i ca l 
c o m m e n t  i n c l u ded ' s m o ot h '  r e n d e r i n g  b u t  
s l i g h t l y  w e a k  a n d  ' s p o n g y '  b a s s ,  low n o i se w i t h  
b a re ly  a t race o f  b a c k g ro u n d  m a m s  r i p p l e  a n d  
' c l e a n '  u p pe r  t reb l e .  S o me m i d-s pect r u m  
c o l o u ra t i o n  wa s detected u s i n g  h i g h  q u a l i ty 
m u s 1 c  a n d  t h e  ' o p e n n ess'  of t h e  reprod u c t i o n  
i m p roved by lowe r i n g  t h e  rec o rd i n g  leve l .  S t e re o  
i magery  was good a n d  l ow- leve l  a m b i e n c e  fa i r .  
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T hese have been d e l i berate l y  des i g n ed w i t h  w i d e  sca les  to e m p h a s i se s m a l l  d i f fere n ces 
a n d ,  rega rd less of  pa ra mete r ,  the l o n g e r  the ba rs the better the res u l ts .  T hey d o ,  of  

cou rse , refe r on ly  to  the  so l i ta ry sa m p les s u b m i tted fo r  test . T o  eva l u a te t h i n g s  l i ke  s a m p l e  
s p rea d s ,  q u a l i ty c o n t ro l ,  i n te r n a l  a d j u s t m e n t  a cc u racy  a n d  s o  fo r th  one wo u l d  need to 
measu re a fa i r  n u m be r  o f  decks  o f  t h e  same mode l  to sec u re averages and sta n d a rd 
dev i a t i o n s .  l t  i s  i m po rta n t  to re member  t h a t  t hese t h i n g s  a re a p p l i c a b l e  to a ny rev i ew i n  a ny 
maga z i n e ,  book o r  c o n s u m e r ' s  g u i de ,  f o r  I k n ow of n o  ' po p u l a r ' rev iew text of t h 1 s  n a t u re 
w h i c h  ta kes a c c o u n t  of the  mea su re m e n ts of a s u f f i c i e n t  n u mber  of i tems of exact ly  the  
sa me m o d e l  to  y i e l d  t h i s  sort  of ' s p rea d '  i n f o r m a t i o n ,  espec i a l l y  i n  m u l t i  g ro u p  rev1ews . I 
cou l d ,  of c o u rse , be wro n g  over t h i s  a n d  wo u l d  we lcome a n y  feed back  i f  I a m i  

I n  some cases the  deck rev 1 ews st ress t h a t  the  sa m p les tested a re t h e  f i rst U K  m o d e l s .  I n  
t hese cases i t  i s  poss i b l e  t h a t  the  m a c h i nes have n o t  been tota l l y  opt i m i sed i n  a dj u s tment  o r  
t h a t  o n  t h e  b u l k  p r o d u c t i o n  w i l l  ta ke i n to  acco u n t  tec h n i ca l  f ac to rs t h a t  w i l l  i m p rove t h e  
res u l t s .  

M oveove r ,  w h e r e  t h e re c o u l d  poss i b l y  have been a su b-sta n d a rd factor  i n  t h e  sa m p l e  t h i s  
i s  a l so m e n t i o ned i n  t h e  tex t .  

T h e  b a r  g ra p h s  cover  f i ve p r i m a ry p a ra meters o f  s i g na l / n o i se ra t i o  overa l l ,  re p l a y  
s i g na l / n o i se ra t i o ,  400 H z  d i st o rt i o n ,  400 H z  M O L  a n d  W & F .  

S/N Ratio Ov!Jrall 
T h i s  was measu red w i t h  S c otch  M a ster 1 1  tape w i t h  the  eq a t  70�-' s ,  C l ass 1 1  b i a s  a n d  D o l by 
( o r  o the r  n o ise red u c t i o n )  engaged  T h e  O d B po i n t  c o r res p o n d s  to D o l by leve l  a n d  before 
t h e  measu re m e n ts we re made t h e  tape was passed t h ro u g h  t h e  deck  i n  record mode ( l i ne 
i n p u t )  w i t h  the  i n p u t  te r m i n a ted a n d  w i t h  the  rec o rd i n g  leve l  c o n t ro l  h a l f  adva n ced . T he 
overa l l  S / N  ra t i o  t h u s  i n c l udes reco rd i n g  a m p l i f i e r  n o i se ( b u t  t h i s  is genera l l y  o n l y  sma l l  a t  
l i n e  i n p u t  w i t h  the  leve l  c o n t r o l  h a l f  a d v a n ced a n d  we l l  b e l o w  I n t r i n s i c  t a p e  n o i se ) , b i a s  n o i se 
a n d  deck e rase n o 1 se . I f  t he  d i s tort 1 o n  on the b i a s / e rase s i g n a l  i n  h i g h i s h  i n  eve n - h a r m o n i c  
c o n t e n t  ( a n d  t h i s  ca n h a ppen m o re 1 n  meta l mode where t h e  b 1 a s  leve l  needs to be 
s u bsta n t i a l l y  i n c rea se d )  t h e n  the overa l l  r a t i o  ca n s u f fer  s l i g h t l y ,  w h i c h  i s  one rea son  why a 
g ive n deck may s h ow a re l a t ive ly h i g h  re p l a y  ra t i o  ( w i t h o u t  tape - see b e l ow)  yet ,  
re l a t i v e l y ,  fa i l  to s h ow s u c h  a co rrespo n d i n g l y  h 1gh  overa l l  ra t i o .  I shou ld  a l so ment ion  t h a t  
ca re was ta ken  to e n s u re t h a t  the  res u l ts w e r e  n o t  be i n g  i n f l u e n ced by s t ray  h u m  f i e l d s  
w h 1 c h  m i g h t  o the rwise red u ce the  ra t i o  by a d B  o r  m o re .  

Replay S / N  Ratio 
Aga i n  Od B c o rres p o n d s  to D o l by leve l ,  b u t  t h i s  t i me 1 n stead of u s i n g  a tape  a ca ssette 
w i t h o u t  tape was used (a f ter  f i rst e n s u r i n g  t h a t  the C-zero wa s e q u i pped w i t h  a good h u m  
s h i e l d  a n d the m ea s u re m e n t  m a d e  w i t h  1 201's eq wi t h  the deck 1 n  rep lay  mod e .  T h e  res u l ts 
i nd i c a te the n o i se in the re p l a y  c ha n ne l  a n d  t h a t  e m a n a t i n g  f r o m  the head l oaded to the  
i n p u t  of  t h e  re p l a y  a m p l i f i e r .  

W i t h  D o l by n o i se red u c t 1 o n  a nd 701-'s eq enga ged one  c o u l d  ex pect a m a x i m u m  

i m p rove m e n t  i n  C C I R /  A R M -wei g h ted n o i se f l o o r  a m o u n t i n g  t o  some 1 4d B  over  t h e  va l ues 

g i ve n  in  the  bar  g ra p h , depe n d i n g  o n  the mams r i p p l e  c o n te n t .  
T o  ta ke a n  exa m p l e ,  the  A i wa L450 s h ows a rep l a y  ra t i o  o f  59d B w i t h  1 201's eq a n d  

w i t h o u t  D o l by W i t h  D o l by a n d  70�-'s eq ac t ive the  r a t i o  c o u l d  g o  u p  to a bo u t  73d B .  F o r  t h e  

s a m e  d e c k  the  overa l l  r a t i o  w 1 t h  D o l by a n d  70�-'s eq u s i n g  S c otch M a ster  1 1  I S  66d B T h e  

d i f ference between t h e  73d B a n d  the  66d B i s  a f u nc t i o n  of  t h e  t a p e  n o ise p roper ,  i n  t h 1 s  

exa m p l e  the  e l ect ro n i cs n o i se b a re ly  h a v i n g  a ny effect a t  a l l  o n  the  ove ra l l  S / N  r a t i o  ( a l so  

p l ea se refe r  to  t h e  o pe n i n g  a rt i c les  1 n  th 1 s  book  dea l i n g  w i th  S / N  ra t ios )  
l t  s h o u l d  be n o ted that  CC I  RI  A R M we i g h t i n g  was u sed fo r  t h e  mea s u re m e n t  of  both  the  

overa l l  and  re p l a y  S / N  ra t i o s .  
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HOW TOUS£TH£M 
D I STO RTI O N  400Hz 
T h i s  ba r g ra p h  s h ows the  tota l h a r m o n i c  d i st o rt i o n  rec o rded at  400 H z  and D o l by leve l . 
W h e re poss i b l e  a c o m m o n  meta l  tape fo r m u l a t i o n  was u sed fo r  a l l  t h e  decks  ( see 
i n fo rma t i o n  u n de r  D i st o rt i o n  in the open i n g  pa rts o f  t h i s  book ) .  Dev i a t 1 o n s  f rom t h i s  
p ract i ce a re g i ve n  i n  t h e  revi ews a n d ,  o f  cou rse , w i t h  n o n - m e ta l  d e c k s  a n  o x i d e  fo r m u l a t i o n  
h a d  to be u sed . T h e  mea s u re m e n ts we re m a d e  w i t h  D o l b y  o n  w h i c h ,  i n  esse n c e ,  red u ced 
the  n o i se powe r b a n d w i d t h  of  t h e  mea s u re m e n t  so that  a g reater  def i n i t i o n  was g i ven to the 
a c t u a l  d i s tor t i o n  h a r m o n ics . W i t h o u t  D o l by the  d i s tor t i o n ,  f rom pa r t i c u l a r ly  l ow d is to r t 1 on  
decks ,  wo u l d  have been  h i g he r  owi n g  to the  a d d i t 1 o n  of  m o re n o i se .  

T h e  g e n e ra l  t rend  i s  t h a t  decks  w i t h  a l ow d is to rt i o n  y i e l d  p rov ide  a h i g he r  L F  M O L  (see 
be low) t h a n  t h ose w1 t h  a h i g he r  d i sto rt i o n  with a spec i f i ed tape f o r m u l a t i o n . H oweve r ,  
t h e re a re t i mes where t h i s  d o e s  n o t  f o l l ow ,  s u c h  a s  w h e n  t h e  M O L  i s  l i m i ted  by i nadeq u a te 
re p l a y  hea d room or s o m e t i mes w h e n  the  hea d i n  record i n g  mode ( o r  record i n g  head 1 n  a 
t h ree- head  dec k )  g oes i n to satu rat i o n  i n  meta l m o d e  as the d r ive IS a d va n ced bey o n d  D o l by 
leve l . I n  t h ese cases t he D o l by leve l  d i s to rt i o n  may be accepta b l y  l ow yet  t h e  M O L  not as  
h igh  a s  wou l d  t h e reby be expec ted . 

M O L  400 H z  
Th is  was agam measu red w i t h  D o l by (o r  o ther  n o i se red u c t i o n ) a c t ive so a s  to ta ke mto  
accou n t  t h e  h i g h - l eve l  d i s to rt i o n  i n  t h e  n o i se red u c t i o n  c i rc u i ts t h e mse lves . O d B  
c o r res p o n d s  t o  D o l b y  leve l  s o  t h e  b a r  g ra p h  s h ows t h e  o u t p u ts as  s o  many  d B  a b ove D o l b y  
l e v e l  fo r  3 %  tota l h a rm o n i c  d i s tor t 1 o n  The  ta pe u sed f o r  t hese tests was the  same a s  t h a t  
u sed f o r  the  d i sto rt i o n  test s .  

W O W  A N D  FLUTT E R  
T hese mea s u rements  were m a d e  i n  re p l a y  mode u s i n g  the  exce l l e n t  T D K  AC-34 1 W & F  test 
ta p e .  l t  see med to my m i n d  o n l y  l o g i c a l  to  a d opt  t h i s  tec h n iq u e  t h a n  a t te m p t i n g  
u n p re d i c t a b l e  overa l l  W & F  mea s u re m e n ts w h i c h  wou l d  be i n f l uenced so m u c h  by t h e  
p r od u c t i o n  cassettes the mse l ves ! I n t r i n s i c  W & F  of  the  T D K  test t a p e  i s  l ow ,  t h e reby 
expos i n g  esse n t i a l l y  t h e  deck s h o rt fa l l s  in  th is  respect .  

T h e  m ea s u re m e n ts were  we i g h ted accord i n g  to D I N  pea k and  t a k e n  a t  the  same 
' a verage '  swi n g  of  the  test  i ns t ru m e n t  f o r  a l l  d ecks . U n d e r  i d e a l  c o n d i t i o ns the  ove ra l l  W & F  
wo u l d  b e  a p p rox i m a t e ly  4 1 % h i g he r  ( e g , 1 4  t 1 mes l tha n t he re p l a y  o n l y  W & F ;  b u t  1 n  
p ra c t i ce the  res u l ts a re often even h i g he r  t h a n  t h i s ,  depe n d i n g  o n  the  W & F  c o n t r i b u ted  by 
the  ca ssette c o n ta m m g  the tape for t he record i n g  a n d t h e n  rep lay  of the circa 3k H z  test 
s i g n a l . T h i s  i s  one reas o n  why 1n some rev iews you may see c o n s i d e ra b l y  h i g he r  W & F  
perce n tages  t h a n s h o w n  by t h e  b a r  g ra p h .  

T h e  t y pe o f  we ig h t i n g  u sed wi l l  a l so a ffect t he res u l ts .  I n  some m a n u fa c t u re rs 
spec i f i c a t i o n s  t h e  we i g h ted root-mea n-sq a re ( W R M S I  I S  g iven w h i c h  g i ves a better  res u l t  
t h a n  t h e  D I N  we i g ht 1 n g !  

OTH E R  PARAM ET E R S  
You wi l l  f i n d  t h e  res u l ts o f  s o m e  of  the  h osts of  o t h e r  mea s u re m e n ts to w h i c h  w e  s u bjected 
each deck  1n  the  rev iews . As I have a l ready  ment i o ned 1n  the  ea r l i e r  pa rts o f  th is  book  the  
H F perfo rma n ce i s  g rea t l y  i n f l u e n ced by t h e  perf o r m a n c e  o f  the  tape i t se l f  i n  th i s  respect ,  
so I cou l d  see l 1 t t l e  p o i n t  i n  ta b u l a t i n g  t h e  3rd-order  1 n termod u l a t i o n  prod u cts resu l t i n g  f rom 
twi n - tone  H F  s i g n a l s .  A g o o d  c l ue  to H F  perfo rma nce i s  g i ven by the  s q u a rewa ves , by the  
s m a l l - f l u x  f req u e n c y  respo nses and  by t h e  a u d i t i o n i n g  i m p ress i o n s  i t  i s  n o t  a lways 
a p p re c i a ted t h a t  the H F c o m p ress i o n  perf o r m a n ce of  a dec k /  tape pa r tne rs h i p  i s  very m u c h  
re l a ted  to  the  s m a l l -f l u x  f req u e n cy resp o n s e .  
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With the i r  model 302, N EA L- F E R R O G R A P H  lau nched the fi rst B ritish designed a n d  
man ufactu red cassette recorder .  O v e r  the last few years, N EA L- F E R R O G R A P H  have 
been qu ietly bu i ld ing for themselves an enviable reputation for re l iabi l ity in  ind ustria l  
app l ications.  The new model , the 3 1 2HX,  which is man ufactu red entirely i n  the i r  
factory i n  South S hields, inco rporates the same bas ic  deck as the orig ina l  302, but  
with improved log ic  controls .  The most i m porta nt feature is the incorporation of  Dolby 
B + H X .  Dolby headroom extension , abbreviated to HX actu a l ly increases the amount 
of i nformation that can be recorded on to the ta pe, rather than further compress it as 
al l  other recent i nvention i n  this f ield seek to do. 

The other main feature of this model is that, by careful  desig n ,  N EA L- F E R R O G R A P H ,  
have prod uced a cassette recorder that i s  expected t o  last i n  excess of ten years, i n  
normal use.  A fu l l  ra nge o f  spa res wi l l  b e  kept avai lab le  for this period . T h e  owner o f  a 
N EA L- F E R R O G R A P H  product is thus free from worry about the planned obsolescence 
that hangs as a c loud over so many other products on the ma rket today.  

LO N DO N  S O U N D  is the UK N AT I O N A L  R ETA I L  D I ST R I B U T O R  a n d  M I K E 
S O LO M O N S  wi l l  be ava i lable at the n u m ber below for a l l  qu eries. P lease write or 
telephone for leaflets on the N EA L  302 and 3 1 2HX,  a n d  for the mame of your 
a uthorised dea ler .  
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CftSS£TT£D£CK f£ftTURE 
·T h e  f o l l ow m g  T a b l e  l i s ts the p r i ma ry 

featu res of the  decks  w h i c h  ca n t h u s  
be u s e d  a s  a q u i c k  c o m p a ra t i ve refere nce . 
H oweve r ,  I m u s t  s t ress t h a t  a l t h o u g h  
extreme ca re wa s ta k e n  i n  c o m p i l i n g t h i s  i t  
i s  not  m e a n t  to be e x h a ust ive  a n d  rea d e rs 
a re a d v i sed to refe r to t h e  rev iews 
t h e mse lves to obta i n  m o re deta i l .  

I n  some cases i t  h a s  not  been poss i b l e  to 
i so l a te e a c h  a n d  every fea t u re as  m o re t h a n  
a s i n g l e  f u n ct 1 o n  ( o r  s l i g h t l y  d 1 f fe re n t  
f u n c t i o n )  may be  p rov 1ded  by a p a rt i c u l a r  
k e y  o r  switc h .  M o reover ,  t h e re a re 
m a c h i nes w h i c h  a re s h own a s  not  
possess i n g  a n  exte r n a l - t i m e r  sw i tch  yet  
wh ich  ca n be set for  re p l a y  o r  record  by 
exte r n a l  ma i ns switc h i n g . A l t h o u g h  i n  
some cases a n  I n d i c a t i o n  has  n o t  been 
g iven  fo r  C l ass I l l  ( Fe C r )  ta p e ,  i t  m a y  st i l l  be 
poss i b l e  to  use th is  c l a ss of  ta p e ,  t h o u g h  
some expe r i m e n ta t i o n  w i th  the  b i a s  a n d  e q  
swi tch  pos i t i o n s  may be  req u i red  fo r  t h e  
b e s t  s u bject ive  res u l t s .  

I n  some cases ' pe a k  meters '  may not  be  
t rue  pea k - respo n d i n g  , bu t  the  effect ive 
speed of  respo nse i s  g 1 ven in  the  text . A 
' p ea k '  m e t e r  m o ve m e n t  i s  u s u a l l y  
ca l i b ra ted  i n  d B  w h i l e  a n  ' a verage­
respo n d i n g '  movement  i s  ca l i b rated in  V U .  
Eve n  L E D  o r  f l u o rescent  mete r i n g  may n o t  
be t rue pea k - res p o n s i v e .  T h e  d e g ree o f  
u n d e r- rea d i n g  o n  f a s t  s i g n a l  b u rsts i s  g i v e n  
i n  the  rev iews . W i t h  respect to ' c u e  a n d  
rev iew' , some m a c h i nes p rov 1de  for  fast­
spoo l i n g  in  e i t h e r  d i rect i o n  w h i l e  the  p lay 
mode i s  engaged somet i mes w i t h  a n d  
somet imes  w i t h o u t  a n  a u d i b l e  i n d i c a t i o n  
f rom t h e  spea kers .  

Pea k h o l d  may  b e  a u toma t i c  o r  
swi tc h a b l e  - see the  rev iews fo r  deta i l s .  
R e m ote cont ro l  re fe rs i n  essence to a rea r 
socket  to w h i c h  c a n  be c o n nected a n  
opt i o n a l  ext ra re m ote cont ro l  u n i t .  T h i s  u n 1 t  
i s  n o t  n o rma l l y  s u p p l i e d  w i th  t h e  m a c h m e .  

' Lo g i c  tra n s p o rt c o n t r o l '  refers m g e n e ra l  
t o  tra n s p o rt syste ms w h 1 c h  re ly  o n  a 
so leno i d  o r  motor  ( t o rq ue )  ra t h e r  tha n o n  
mecha n i c a l  l i n kages  f rom p ress- keys l t  
s h o u l d  a l so be noted  that  a l t h o u g h  a d e c k  
m a y  n o t  be eq u i pped w i th  a n  M P X f i l t e r  
switc h , s u c h  f i l te r i n g  i s  u su a l l y i n t roduced 

w h e n  Do lby  I S  se lected . I n  some cases  the  
f i l te r i n g  I S  act ive reg a rd less of whethe r  
D o l  by I S  sw i tched  o n  o r  not .  

S o m e  of the  au tomat i c  f u n ct i o n s  o n  
d e c k s  so eq u i pped m a y  be  m o re e l a b o rate 
t h a n the  T a b l e  i s  a b l e  to i nd icate . P l ease 
refe r to the  revi ews fo r  m o re deta i l .  

T h e  cod m g  used i n  t h e  T a b l e  fo l l ows . 

A :  Adj usta b l e  by re p l a y  leve l  cont ro l  
8 :  R e m ote cont ro l  socket. 
C: N o r m a l  a n d  d o u b l e  speed dec k .  
D :  A u towi n d .  
E :  R e peat . 
F :  A u t o-sw i tc h m g  f rom ca ssette cutout  

' c od i n g ' . 
G :  S i n g l e  k n o b  w i th  b a l a n ce c o n t ro l .  
H :  Auto- revers e .  
1 :  Low a n d  n o r m a l  b i a s  swi tc h i n g  for  C lass  

I ta pes . 
J :  Swi tc h a b l e  to pea k or V U  res p o n s e .  
K :  S pe c i a l  s l i d e r  w i t h  ba l a nce c o n t ro l .  
L :  P ress- b utto n s .  
M :  P l u g ( s )  o n  rea r e m a n a t i n g  f l y i n g  

l ead ( s ) . 
N :  H i g h- C o m  n o i se red u ct i o n . 
0 :  O u a s i - ' l o g i c ' . 
P :  T i m e r  opera t i o n  poss i b l e .  
0 :  S i n g l e  k n o b  w i t h  ba l a n ce k n o b .  
R :  Ca l l ed  C o m p uter  ' me m o ry '  by H i tac h i .  
S :  Auto  pea k h o l d . 
T :  S A N R S  a n d / o r  A N R S .  
U :  D o l b y  w i th  D o l by H X .  
V :  W i t h  d i m me r  switc h .  
W :  Also  p re-fa d e .  
X :  S t o p  a n d  p l a y .  
Y :  W i t h  L E D .  
Z :  D N  L ( P h i l i ps type o f  n o ise  red u ct i o n )  

1 6 1  



CftSS£TT£ D£CK f£ftTUR£S 

0 0 0 N 0 L!) 0 0 0 u:; M 0 0 0 N 0 <t" N L!) L!) L!) 0 L!) � 0 0 J.. w L!) L!) 0 0 L!) L!) ,..... N � <t" � � 0 0 M <t" 6 w � (/) (/) _J a: � M u � 0 cl: u 6 c.o 
6 6 u. u. <! 0 N a: � - c.o ::.:: N N eh x w a.. a: CD 0 CXl u <.:J I - L!) L!) <! z I- I-<! <! u <.:J <.:J X 0 (/) z u a: 0 u I 6 w 6 <! z z 
<! <! <! w I- u I- 0 _J w z I- u 0 0 ::.:: � <! <! 
� � � <! a.. a: 0 0 z <! I ::> <! <! u u u X a: a: ::.:: ::.:: ::> u 0 ::> (/) !::: !::: <! <! � � _J - w w a: > > > ::> <! <! <! <! CD CD CD 0 0 u:: <.:J I I ...., ...., ...., _J � � 

Fe tape switch ing • F • • • • • F • • • • • • • • • • • • • 
Cr tape switching • F • • • • • F • • • • • • • • • • • • • 
�eCr tape switch i n g  • • • • • • • • • 
Metal tape switching • • • • • • • • • • • • • • • • • • • 
Fine bias control • I • • • 
Opt bias setting indication 

Separate bias/ eq switches • • 
Dolby level setting 

V U  meters without pea k LEDs • 
VU meters with peak LE Os • • • • 
Peak meters • • 
LED or f luorescent metering • • j • • • j • • • s • • • • 
Peak hold 

Mechanical  transport  keys • • • • L • 
log i c  transport control • • • • • • • 0 • • • • • • 
C u e / review • • • • • 
Ganged recording level knobs • G • • • • • • • 0 • • • • • 
S e p .  L&R rec . level knobs • • • • • 
Recording level sl iders K 
Replay level control • • • • • • • 
M i c  co�trols for mix ing 

Headphone level  control A A A A A A 
Post fade control 

Remote control B B B B B B B B B 
Phone sockets • • • • • • • • • • • • • • • • • • • 
01 N socket l ine • • • • • • • • M • • • • 
D I N  socket mic  • • 
01 N socket headphones 

Jack sockets for mic  • • • • • • • • • • • • • • • • • • • 
Jack socket for phones • • • • • • • • • • • • • • • • • • • 
Dolby noise red u ction • • • • • • • • • • • • • • • • • 
Other noise red uction N T T T 

Three-head deck • 
Off-tape monitoring • 
Sou rce monitoring • • • • • • • • • • • • • • • • • • • 
Tape counter • • • • • • • • • • • • • • • • • • • • • 
Memory rewind • • • R • 
Tape advance 

Auto-repeat/ rewind DE H • • • • • • AutC; programme locate • • • 
Auto bias/ eq/ level setting • 
External t imer switch • • • • • • • p • • • • • 
R e c .  time remain ing ind ication 

Record mute . • • • • • • • • • • • 
M P X  filter switch • • • • • • 
Others c c 
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I •  • • • •  • • • T R I O  KX600 

I •  
--

• • • • • YAMAHA K350 



CftSS£TT£ D£CK MftNUfftCTUR£RS 
A I W A :  Aiwa I U K )  L t d ,  A i wa H o use , 30/32 C o n c o rd R o a d ,  Westwood P a r k  T ra d i n g  Esta t e ,  

Western  Ave n u e ,  L o n d o n .  W3 0T H T e l  0 1 -993 1 672 . 
A K A I  A k a i  I U K )  L t d , 1 2  S i lver  J u b i l ee W a y ,  H a s l e mere H ea t h row Esta t e ,  H o u n s l o w ,  M i d d lese x .  T W4 

6N F .  T e l  0 1 -897 7 1 7 1  
A L P  A G E S E L  L td , Ecc les  t o n  R o a d ,  M a i d s t o n e ,  K e n t .  M E 1 5  6A U .  T e l  0622 5988 1 
A U R EX see T os h i b a .  
B I C :  K a m c o  I U K )  L t d , 7 T h e  S y c a m ores ,  H o r b u r y ,  W a ke f i e l d ,  West  Y o r k s h i r e .  T e l  0924 2 744 1 7 .  
B & 0 B a n g  & O l u f s e n  U K  L t d , E a s t b rook R o a d ,  G l o u ceste r .  G L4 ? D E .  0452 2 1 59 1  
B O O T S  T h e  B o o t s  C o .  L t d , T r e n t  H o u s e ,  69-79 F u l h a m  H i g h  S t reet , L o n d o n ,  S W6 3J O Te i : 0 1 -731  

1 3 1 3 .  
D E N O N  E u m i g I U K )  L t d , 1 4  P r ies t ley  W a y ,  L o n d o n ,  N W 2  7T N .  T e l  0 1 -450 807 0 .  
D U A L  H a y d e n  L a b o r a t o r i e s  L t d , H a y d e n  H o u s e ,  C h i l te r n  H i l l ,  C h a l f o n t  S t .  P e t e r ,  G e rra rds C r oss , 

B u c k s .  T e l .  028 1 3 88447 . 
F I S H E R .  S a nyo M a ru be n i  I U K )  L t d , S a nyo H o u s e ,  8 G reyca i n e  R o a d ,  Wa t f o rd ,  H e rts W D 2  4 U O .  
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Te i : 0 1 -450 262 1 
L U X  H owl a n d  West L t d , 3-5 E d e n  G rove , L o n d o n ,  N 7  S E O . T e l  0 1 -609 0293 . 
M A R A N TZ M a ra n t z  A u d i o  U K  L t d ,  De b m a rc H o u se ,  1 93 L o n d o n  R o a d ,  S t a i n e s ,  M r d d lesex . T e l : 

S ta m e s  50 1 32 .  
N A D  N A D  S a l e s ,  U n i t  3 ,  C o l o n r a l  Wa y ,  Wa t f o rd ,  H e rts  T e l  0293 39954 . 
N A K A M I C H I · N a t u ra l  S o u n d  S y s t e m s ,  1 0  B y r o n  R o a d ,  Wea l d s t o n e ,  H a rrow,  M i dd lesex H A3 7 T L .  

T e l  0 1 -863 8622 . 
N E C C a p  T e n  I n d u s t r i e s ,  54 J e rm y n  S t reet , L o n d o n ,  S W 1  
O N K Y O :  A u d i o t re n d  L t d ,  B r i d le P a t h ,  Wa t f o r d ,  H e rt s .  W D 2  4 B Z .  T e l  W a t f o rd 330 1 1 .  
O P T O N I CA see S h a r p . 
P H I  L I P S  P h i l i ps A u d i o , 420/ 430 L o n d o n  R o a d ,  C roydo n .  C R 9  3 Q R  T e l  0 1 -689 2 1 66 .  
P I O N E E R  P i o neer  H i g h  F i d e l i ty I G B l  Lt d ,  P r o neer  H o u s e ,  T h e  R i d g ewa y ,  l v e r ,  B u c k s .  S L O 9J L .  Te l :  

0753 65222 2 .  
P Y E :  Pye L t d , 1 37 D i t t o n  Wa l k ,  C a m b r i d g e .  C B 5  SO D .  T e l  02205 278 1 . 
R EA L I S T I C  T a n d y  C o r p o ra t i o n ,  T a meway Towe r ,  B r i d g e  S t reet , W a l sa l l ,  West M i d la n d s .  Te l :  0922 

648 1 8 1  
R O T  E L  R o t e l  H i - F i  L td , 2 - 4  E r i ca R o a d ,  S tacey B u s h e s ,  M i l t o n  K e y n e s  T e l  0908 3 1 7707 . 
S A N S U I  S a n s u r  A u d r o  E u rope N V ,  U n i t  1 0A ,  L y o n  I n d u s t r i a l  Esta t e ,  L y o n  Wa y ,  G re e n f o rd , 

M i d d lesex . U B 6 OAA . T e l  0 1 -575 1 1 33 .  
S H A R P :  S h a r p  E l e c t ro n i cs I U K )  L td , S h a rp H o u se ,  T h orp R o a d ,  M a n c h e s t e r .  M 1 0  9B E .  T e l  06 1 -205 

2333 . 
S O N Y :  S o n y  I U K )  L t d , P y r e n e  H o u s e ,  S u n b u ry C ross , S u n b u ry - o n - T h a m e s ,  M i d d l esex T e i : S u n b u ry­

o n -T h a mes 87644 . 
T A N D B E R G  T a n d be rg Lt d ,  R e v i e  R o a d ,  E l l a n d  R o a d , Leed s ,  West Y o r k s h i r e .  L S 1 1 SJ G T e l  0532 

774844 . 
T EA C  H a rm a n  I U K l  L t d ,  M i l l  S t reet , S l o u g h ,  B e r k s .  S L2 5 D D .  0753 769 1 1 
T E C H N I C S  N a t r o n a l  P a n a s o n i c  I U K )  L td , 1 07 / 1 09 W h i t  by R o a d , S l o u g h ,  B e r k s .  S L  1 3 D R  T e l  0753 

34522 . 
T E N  S A l : T e n s a r  I U K )  L td , Dawson R o a d ,  M o u n t  F a r m  Esta t e ,  M i l t o n  K e y n e s ,  B u c k s .  T e l  0908 644747 . 
T O S H I B A :  T o s h i b a  I U K )  L t d , T o s h i b a  H o u s e ,  F r i m ley  R o a d , F r i m l e y ,  C a m b e r l e y ,  S u rrey . G U 1 6  5J J .  

T e l  0276 6222 
T R I O :  H a rm a n  I U K )  L td . see Tea c .  
Y A M A H A  N a t u ra l  S o u n d  Systems S e e  N a k a m i c h i .  
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W h i l e  t h e  C l ass I ,  1 1  a n d  I l l  sa m p l es 

tested we re a l l  C90s , o n l y  one o r  
t w o  of the  C l ass I V  sa m p les we re of t h a t  
l e n g t h . At the  t i me of wr i t i n g  s o m e  ma n u ­
factu rers h a d  n ot g o t  rou n d  t o  issu i n g  C90 
meta ls . I t h u s  had to  make  do wi th  C60s 
a n d ,  i n  some cases , wi th  lesser l e n g t h  
tapes . As I h a v e  a l ready n oted ta pe 
t h i c k ness ca n i n f l uence the  m a g net ic  
p ropert ies ,  a factor  wh ich  s h o u l d  be borne  
i n  m ind  when compa r i n g  the  meta l res u l t s .  

O w i n g  t o  t h e  g e n e ra l l y  h i g h e r  
re m a n e nce of top-f l i g h t  1 201-'s o x i des t hese 
tapes make a good c h o i ce when the 
p r o g ra m m e  m a t e r i a l  c o n ta i n s a n  
a b u n d a nce o f  l ow a n d  m i d d le bass e n e rg y  
a n d  w h e re you a re not  bothered so m u c h  
a bo u t  e x t r e m e  t re b l e . S o m e  701-'s  o x i d e s  
have a g e n e ra l l y l ower re ma n e n c e  a n d  a re 
t h u s  down at bass a n d  m i d d l e  t re b l e  w i th  
res pect to the  very good 1 201-'s o x i d es . On  
t h e  o t h e r  h a n d ,  the i r  h i g h e r  coerc i v i ty 
p rov ides  m o re o u t p u t  at u p pe r-t re b l e ,  so 
your  c h o ice may be in  th is  a rea w h e n  the 
mus ic  you  record is  r i c h  in  stro n g  h i g h ­
f req uency  tones . 

W h e n  you r deck i s  ca p a b l e  of f u l l y  
e x p l o i t i n g  the  meta l tapes ,  t h e n  t h e  C lass 
I V  form u l a t i o n s  g ive you the  best both  a t  
L F  a n d  H F ,  w i t h o u t  the  M F  s h o rtfa l l  
ex h i b i ted b y  some 701-'s o x i d e s ,  espec i a l l y 
ferro c h ro mes .  M ost latter-day decks f rom 
Japan  req u i re ta pes wi th  my b ias  refe rence 
of  1 0 ) , so you  ca n look fo r  these ,  
remember i n g  the  t h i n g s  I have a l ready 
brought  o u t  i n  the i n trod u c t i o n  to th is  
sect i o n . Even t h o u g h  your  meta l  deck may 
not  rea p the f u l l  L F  pote n t i a l  of  meta l 
ta pes ,  you wi l l , neverthe less ,  obta i n  a 
g reater  H F hea d room by u s i n g  t h i s  c l ass of 
ta pe i n  compar i son  w i t h  a n y  of the  ox ides ;  
b u t  meta l i s  m o re expens ive . 

M eta l somet i mes is to be I n t r i n s i ca l l y  
n o i s i e r  t h a n  C l a s s  1 1  a n d  I l l  fo rm u la t i o n � ,  s o  
w h a t  you  g a i n  o n  t h e  swi n g s  you m a y  l ose 
o n  t h e  r o u n d a b o u ts .  The d y n a m i c  ra n g e  I S  
t h e  d i ffe re nce between t h e  m a x i m u m  
o u t p u t  a t  a n y  f req uency  a n d  t h e  n o ise 
f l o o r .  R e m e m b e r  that  D o l by cuts  the 
i n teg rated n o i se f loor  by 1 0d B ,  w h i c h  I S  a 
l o t ;  b u t  a l so re m e m b e r  t h a t  1 f  y o u  use 

D o l by w i th  a ta pe that  d i f fers f rom the 
D o l by settm g  u p  s e n s i t i v i ty you wi l l  s u ffer  
f req u e n cy response  a b e r rat i o n . O n ce y o u  
h a ve d o n e  w i th  exper i m e n t i n g  w i th  
d i f ferent  tapes  y o u  cou ld  have y o u r  deck  
' o pt i m ised ' o n  b i a s  and  D o l by for  t h e  very 
best res u l ts w i th  t h a t  ta p e ,  a n d  t h e n  s t i ck  
w i t h  i t ;  b u t f i n d  a re puta b l e  dea l e r  w i th  
k n owledgea b l e  tec h n i c i a n s  to d o  t h i s  fo r  
y o u . 

R e m e m b e r ,  t o o ,  what  I have sa i d  a bo u t  
reco rd i n g  l e ve l s .  Even a re l a t i v e l y  
i nexpens ive ta pe ,  w h e n  co rrect ly b i ased , 
c a n  g ive very a ccepta b le  res u l ts when not  
over-reco rded . T h i s  a p p l i es  pa rt i c u l a r ly  
w h e n  used w i th  m a c h i nes eq u i pped w i th  
a u to-sett i n g  b i a s .  W h e n  the ta pe has  been 
so 'opt i m ised '  i t  i s  rea l l y  s u rpr i s i n g  h ow 
we l l  even a modest ta pe ca n measu re a nd 
a u d i t i o n  i n  the  same deck . I nexpens ive 
1 201-'s o x i des often req u i re a b i a s  leve l 
b e l ow my 1 0 )  refe rence for  the  best overa l l  
ba la nce ,  a s  y o u  wi l l  have see n .  J ust 
beca u se these tapes n eed a l ower b ias t h i s  
i s  n o  s i n g l e  reas o n  w h y  t h e y  s h o u l d  be 
d i s m issed o u t  of  h a n d . I f  you c a n  b i as  y o u r  
deck  d o w n  to t h e i r  req u i re me nts you wi l l  
ofte n b e  su rp r i sed b y  t h e  res u l t s .  

O n  the other  h a n d ,  t h e re a re chea p ta pes 
w h i c h  s h o u l d  be avo i d e d . I have exa m i ned 
some 1 201-'s ox ides  i n  C90 fo rmat  t h a t  you 
c a n  see t h r o u g h  q u i te c lea r l y ,  mea n i n g  that  
t h e re i s  ha rd ly  a n y  coa t i n g  t h i c k ness o n  
t h e m . T h ese pe rfo rm re m a r k a b l y  b a d l y  a t  
L F  a n d  M F , t h ou g h  may b e  bette r a t  H F .  
Co nverse l y ,  I have exa m i ned s i m i l a r  ox ides 
w i th  fa i r  LF and M F  b u t  wi th  a bysma l H F , 
even at very low b i a s .  

C h e a p  t a p e s ,  too , tend  to shed o x i d e  
a n d  ' s h o rt '  the  heads p rematu re l y ,  ca l l i n g  
f o r  f req u e n t  head c l ea n i n g . 

I a m  n o t  keen on C l a ss I l l  cassettes 
p e rso n a l l y ,  but t h e re a re peop le  who seem 
to  l i ke the m .  The average m u s i c  that you  
a re l i ke ly  to  reco rd conta i n s  q u i te a lo t  of  
' e n e rgy '  a ro u n d  the  midd le  freq u e nc ies  
w h i c h ,  sad l y ,  co r responds  to the  s h o rtfa l l  
a rea o f  t h e  ferroc h ro m e s !  

I n  c o n c l u s i o n  I s h o u l d  m e n t i o n  that  n o n e  
o f  the cassettes i n c l u ded i n  the reviews a re 
of the  ty pe c r i t i c i sed i n  the last  t h ree 
p a ra g ra p h s .  
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* 

H I FI &  
VI D EO SPECIALISTS 

* 1 2  months FREE Parts & Labour Guarantee 

* MAI L O R D E R  Phone 723-6809 
* C R E DIT FAC I LITI ES,  ACCESS. BARCLAYCA R D  

* * * * * * 

Stockists of: -

* * * 

A KA I ,  AIWA, DUAL,  D E N O N ,  G R U N D I G ,  H A R MAN KA R D O N ,  
MARANTZ, N A KAM I C H I ,  P I O N E E R ,  ROTEL,  SAN S U I ,  S O N Y ,  
TR I O ,  TOS H I BA/AU R EX, TEAC, YAMAHA,  and m any others . 

SPECIAL OFFERS• PRICES CORRECTA T TIME •- OF GOING TO PRESS ------�����--���� 
AIWA 
AD6350 . . . . . . .  £99 .95 
AD6700 . . . . . .  £ 1 99 .95 
AD69001 1 . . . .  £229 .95 

HARMAN KARDON 
H K2000 . . . . . . .  £99 .95 
H K 1 500 . . . . . .  £ 1 39.95 
H K2500 . . . . . .  £ 1 69 .95 
H K3500 . . . . . .  £234.95 

JVC 
Ki5As . . . . . . . .  £294.95 

Opening hours 

Mon to Sat 

9.00 to 6.00pm. 

* * * 

DUAL 
C939 . . . . . . . . .  £227 .95 
C81 9  . . . . . . . . .  £ 1 99.95 

MARANTZ 
S D 1 000 . . . . . . .  £59 .95 
SD3000 . . . . . . .  £74.95 

GRUNDIG 
CN F300 . . . . . .  £ 1 09 .95 
CN F350 . . . . . .  £ 1 34.95 
C N 1 000 . . . . . .  £ 1 99 .95 

PIONEER 
CTF750 . . . . . .  £ 189 .95 

SAN SUI  
� . . . . . . .  £69 .95 
S C 1 3301 1 300 . .  £1 1 9 .95 
SC3330 . . . . . .  £ 174.95 
SC1 1 00  S/H . . . .  £59 .95 

SONY 
TCU30 . . . . . . . .  £79 .95 
TCK96R . . . . . .  £ 1 69.95 

TRIO 
KX620 . . . • . . . .  £99 .95 

TOSHI BA 
PC530 . . . . . . . .  £89 .95 
PC4630 . . . . . . .  £99 .95 

TEAC 
A 1 06  . . . . • . . . .  £99 .95 
A1 05a . . . . . . . .  £99.95 
A 1 07 . . . . . . . . .  £99 .95 
ASOO . . . . . . . .  £269.95 

AUREX MICRO 
CASSETTE 
PCD10  . . . . . . .  £ 1 09.95 
PCD12  . . . . . . .  £ 1 59.95 
PCD1 5 . . . . . . .  £229 .95 

t-.1"\...A . ..- _ ....... ..-; 
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YASHIMA UFO + is an ultra ferric oxide 
cassette that gives a far superior performance to 
many cassettes that are available at such a 

Cf!'s
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that you get a well balanced performance not 
available on many ordinar-y low noise cassettes. 

Whatever you are recording you will find that 
YASHIMA UFO + will give you crystal-clear ::��::�;:�:;�r;���t;��i� ������� �o;d

u::i 
equipment whe� bright. claar. warm; mellow 
sound is apprecaated. 

Y AS HI MA UFO + is the natural choiCe for the 
home recordist who seeks exceptionally hlliable 
reproduction - time after time. For general high 
performance and value for money you will find it 
dUficull to beat YASHIMA UFO + . 

List Price OurPrke 
CJO t l . l �  •• 
C4S £ 1 .20 ••• 
C60 £ 1 .38 •• 
C90 £ 1 .84 

C t 20 £ 2.�3 [ 1.09 

FREE 

List Price Our Price 
C60 £ 2.36 .. 
C90 £ 3.05 t t .28 

C t 20 £3.65 t t .64 

INTRODUCTORY OFFER 

Y ASHJMA UFO 1-S cassettes offer you a l l  the 
advantajes o f Y  ASHIMA UFO I, plus (when used 
on the right equipment) a dimension of sound 
which comes from a magnificent technical and 
su�e;t;:;:;��r:;::�ec

ri�l used to coat UFO 1-S 
tape' is such that the M.O.L. {maximum output 
level I and sensi tivil y is increased right across the 
audible sound spectrum. and this will be 
\)articularly noticeable when used on those 
cassette decks which perform best with tapes 
having a slightly higher bias. 

UFO 1-S cassetles use the 120 micro-second 

��J!(}�;Y�u:�i:!:��d��th�h!e:s;�i�;e�';���� 
as excellent response in the critical mid-range 
frequencies. UFO 1-S cassettes deserve the 
consideration of every serious hi fi enthusiast. 

List Price 
C60 £ 2 . 4 5  

YASHIMA U C D  is t h e  result of extensive 
research with chromium dioxide particles. 

Because Cr02 crystals are clean. straight 
solid rods, they can be packed and aligned in a 
tight, straight pattern on a tape base. This means 
that more electronic signal can be imparted per 
inch of tape than on tape with less carefully 
arranged particles. 

Now a new particle milling pr�ess and 
coating tachnique makes it possible to pack 
particles even more densely. The result is 
YASHIMA Ultra Chrome Dioxide. offering an 
enhanced signal-to-noise ratio. higher output 
with lower distortion and providing superior 
sensitivity at all frequencies. 

YASHIMA UCD is a "New Generation" auper 
chromium dioxide tape 'giving you clearer. 
sharper and more transparent recordings. 

UCD - the ultimate in the Yashima range for 
high fidelity cassette recording. 

C60 
C90 

List Price 
£ 2.88 
£4.54 

Our Price 
[ 1 .25 
£ 1 .118 11 AJi mail to 

ES'TUARY Ali"DIO De-pt PUIA 
Rich bury Station. Londo.a:, N5 

ONE (same size/type) FREE with every 3 UFO.!, r;; -- -- -- . -- -- -- -- -- -- ::::---1 
UFO 1-S,UCD paid for. (Not applies ble to UFO + 1 To: ESnJA.JtY AUDto{Dept 'PLF/ A I Hishb....,. Sa•aOoo. lofadoa N.5. Ple .. e P'ovlde the followins c.neUe1 I oa lO day. •oneybad,•ppru .... l. 

QTY. Sl7.f. TYPE PRICE TOTAl. l claim the foUowing FIIEE {one

.

sam(l sizce and type wit h every 3 U FO I . I CLEO LA/NE
. 

' I CJO UF

.

O � Up UFOI·S or UCOpaid for � (Not apptic!lble t o U FO • I !I nd 1 C90 UFO I 
C45 UFO • •ep FIIEEforevery E I O  l a m �pendmg. 

Whe:n a br!lliantl� creattve an.d internationally C<6tl m o  • 65p I QTY. I S
I
Z

E I TYPE I I 1 admtred smger hke Cleo Lame recommends C90 UFO • 7ep . . , , FREE • YASHIMA blanlo:. .cassette tapCs you can be sure c.120 UFO , FREE that you are buymg the best. But please order · 
FREE quickly - this offer may not be repeated once C60 UFO 1 Mp 

I stocks are exhausted. 1':90 UFO ! l enclose ChequWP.O. for ___ or debn m�· 
C l 20 lWO I ACCESSIVISAIBARCI.A YCARO 

5 YEA R GUA RA N TEE CM UfO <·S 
NO

c--.:-,---c--,-c:;--:;-:--,-,;-=:-::-De Luxe STEREQ H EADPHON ES C90 UFO L ·S £1 .44 CrOOn C llrds not ��o ccepted for other products or lrom persomd shoppen . I d
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• h ... "" evenl of a fault developin�. simply post the C90 uco ADDKESS I fully adjustable headband for 8J�Ceptionally cassette to us and we will replace it. This Headphones (I set fREE with ����o�!:'r�!����a;:�� a�����m�f 
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.
REE WITH every £ 1 6  of YASHIMA 

Order Service Ol..S07 3755 �·r�ta�t0$01 �� �0� e�£ l�spe� 
Penonal thoppert (ceth only) ID8y collect from the followins pick. up points. e LONOON EC2 · CASSFJTE SHOP, MASONS AVENUE, 30 COLEMAN S'BEET 

e LONDON N$ · CASSETI'E .SHOP. HIGIIBUI:Y a tsUNG10N STN e LONDON SE14 · NEW caOSS GATE STN e LONOON WC2 • LEICESTER SQ. STN (11Ck.ET HAU, CltANBOURN ST EXIT) 
e LONOON SWl · 330 VAUXIIAlJ. IIUDGE aD (BY VJCI'OUA  STN) e SHEn'IELD 2 · 201 LONDON RD e B'GHAM BUUI.ING · 10 ST MAI11N'S HSE PAI.ADE(M00R ST. STN Ef'lrrrnANCE) 

e LEI!DS · I2 WEI.UNGTON ST e MANCIIES1U · 8 VICI'OIUA STN APPI:OAOI e BRISTOL · 29 DENMAU: ST e WGH ON SEA ·133 R.ECJ'ORY GROVE 
e LONOON WI ·PICCADIU.Y STN, (HAYMARKETFNRANCE) e LONDON SWt · 330 VAUXHAUBRIDGE ROAD(BY VJ(.TORIA STN.) 



PRICE PROMISE! 
To give you the best 
buys in Hi-Fi every 
week of the year . . .  

* LOWEST PRICES: If you find any item you intend buying at 
Comet is currently advertised and in stock at a lower price 
elsewhere - let us know . 
WE WILL BEAT THAT PRICE ON THE SPOT 
on all brand new current merchandise in stock. 

* TOP BRAND NAMES: Comet are Britain's largest retailers of 
Hi-Fi equipment. Choose from such top brand names as Aiwa, Akai, 
Amstrad, Garrard, G oodmans, Marantz,  Pioneer, Rote!, Sansui 
and many, many more. 

* SERVICE: Our Chairman's Promise - "I promise you 12 months 
service including parts and labour on all goods - without charge. 
After the initial 12 month period you can still rely on us to ensure 
that your purchases are kept in working order .  All service is 
carried out by Comet's own engineers or manufacturers' . "  

Britain 's biggest Hi-Fi 
Discounter 

BRANCHES NA TIONWIDE 



CX-650R: AUTO REVERSE AND REPEAT 1 BI-DIRECTIONAL RECORDING AND PLAYBACK I ACCULIGN ROWING 
SENDUST HEAD I REMOTE CONTROL (OPTIONAL) I LSI LOGIC TRANSPORT I AUTO-SPACER FUNCTION I METAL TAPE COMPRIBIUTY 

- - - - - - - - - - -
Best to be a little cautious. 
Especially considering we've only shown you part of 

our range. All told, we make eleven cassette decks, from 
around £90 to £1000. 

Hardly the sort of equipment to be confined to one 
page. Hardly space enough to do justice to our standards of 
engineering, the quality of our components, and our technical 
innovations (just a few of which are shown above). 

Best to get all the facts you need before you decide. 
Write for our twelve-page brochure. TE A •C 
No one who's serious buys hi-fi off the page. � 
NAME ________________________________ _ 

ADDRESS ______________________________ _ 
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1 20�s EQUALISATION 

FERRIC BIAS 

AGFA FERROCOLOUR 
A f a i r l y  i n e x pe n s i ve t a p e  f o r  n o n-exact i n g  
a p p l i cat i o n s .  S u i t a b l e  f o r  m e x p e n s 1ve d e c k s  l l  i s  
n o t  a h i - f 1  tape  a n d  wou l d  t e n d  towa rds over­
b i a s i n g  by t h e  expens ive  category of deck from 
J a p a n ,  lea d i n g  to poor HF and d roopy treb l e .  
Ca ssette r u n s  f a i r l y  q u 1 e t l y  a n d  I have fou n d  n o  
u n d u e  W & F  p r o b l e m s .  I n  c o m m o n  w i t h  o t h e r  
A g f a  cassettes , a n  e x t r a  6 m 1 n u tes o n  t o p  of t h e  
t o t a l  n o r m a l  p l a y i n g  t i m e  a re p r o v i d e d  
eg . C 9 0  + 6 .  Coa t m g va r i a b l e .  

AGFA SUPER FERRO 

DYNAMIC I 
A l t h o u g h  a ' h i g h  b i a s '  1 2( 11 o x 1 d e ,  ' o p t i m u m '  
b 1 a s  was f o u n d  t o  be as  s r1 1 a l l  s h a d e  be low rny 
reference . l t  wou l d ,  h oweve r ,  be s u i t a b l e  f o r  t h e  
average h 1 - f i  deck a n d  f a i r l y  h i g h  d y n a m i c  ra n g e  
m u s i c .  Coat i n g  sta b i l i ty of  sa m p les w a s  s l i g h t l y  
va r i a b l e  b u t  not  detecta b l e  u n d e r  a u d i t i o n . A lso  
w i t h  + 6  m i n u tes p l a y i n g  t i m e .  

1 7 1  
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ALCON HF 
T h i s  1 20fJS o x i d e  i s  o n e  of  a ra n g e  g o i n g  u nd e r  
t h e  A l c o n  l a b e l . O t h e rs i nc l u d e  L N  ! C lass  I )  a n d  
C R  ! C l a s s  1 1 ) .  T h e  tapes h a v e  b e e n  i nc l u d e d  i n  
m y  T a p e  C h e c k  a r t i c les ove r t h e  yea rs , t h e  H F  
be i n g  t h e  best o f  t h e  C l ass I f o r m u l a t i o n s ,  w h i c h  
has  a b i a s  d e m a n d  c l ose to t h e  1 0 )  refere n c e .  At  
th is  b i a s  t h e  f req u e n cy response i s  f a i r ly  f l a t ,  
t h o u g h  s h owi n g  a l i t t le  u p per- m i d d l e  l i f t ,  a n d  t h e  
L F  perfo r m a n ce reaso n a b l e .  H F pe rfo rma nce i s  
good u p  to a b o u t  1 2k H z ,  t h e reafter  1 t  fa l l i ng 
q u i c k l y .  N o ise  f l o o r  was a l i t t le  b e l ow 1 20fJS 
avera g e ,  a n d  t h e  coa t i n g  on o n e  sa m p l e  was 
p o o r ,  ca u s i n g  f l u c t u a t i n g  o u t p u t  and n o i s e .  
Ca ssettes we re a l i t t l e  n o i sy .  

AMPEX 371 PLUS 
T h i s  i s  a low- b i a s  1 20 fJ o· ox ide w h i c h  wo u l d  be 
s u i t a b l e  esse n t i a l l y  for low-fi  a p p l i c a t i o n s  U n less 
t h e  d e c k  h a s  use r-adj usta b l e  b i a s ,  t r e b l e  
perfo r m a n ce w o u l d  be p o o r ;  b u t  f a i r  res u l ts a re 
poss i b l e  at ' o p t i m u m '  b i a s .  Cassettes r u n  q u i et l y  
a n d  n o  j a m m i n g  has  been e x p e r i e n c e d  

AMP EX 

GRAND MASTER I 
T h i s  is a re la t ive ly  new form u l a t i o n .  I have fou n d  
t h a t  t h e  L F  o u t p u t  i s  h i g h  a n d  t h e  D L  d i stor t ion  
c o r respo n d i n g  l o w .  B i a s  req u i re m e n t  was very 
s l i g h t l y  less t h a n  the reference , but the tape 
wo u l d  be very c l ose to ' o p t i m u m '  bias in t h e  
maj o r i ty of  rece n t  d e c k s .  A l t h o u g h  s u i t a b l e  f o r  
w i d e  d y n a m i c  ra n g e  m u s 1 c ,  p a rt i c u l a r ly  a t  L F  a n d  
M F ,  o v e r  z e a l o u s  meter  p e a k s  s h o u l d  be  a v o i d e d  
w h e n  record i n g  m u s i c  of excess ive HF e n e rgy 
c o n te n t .  
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AUDIO 
MAGNETICS PLUS 
S i g n i f i ca n t  va r i a t i o n s  between sa m p les have 
been noted , t h e  best  tested s h ow i n g  su rpr i s i n g l y  
h i g h  va l u e s ,  espec i a l l y  a t  L F ,  for  t h e  pr i c e .  
A l t h o u g h  a ' l ow b i a s '  1 201-'s o x i d e ,  i t  wo u l d  not 
be  excess ive ly  ove r - b iased by a c o n te mpo ra ry 
d e c k ,  b u t  w o u l d  g i ve best  at H F  i n  t h e  e a r l i e r  
spec ies  o r  i n  m a c h i nes eq u i pped w i t h  u ser­
a d j u s t a b l e  b i a s .  Not  pa rt ic u l a r ly  reco m m e n ded 
f o r  m u s i c  of  h igh  HF  e n e rg y , but  f a i r  f o r  o rgan  
mus ic  and  t h a t  c o n ta i n i n g  s t r o n g  bass ,  p rov ided 
a wea t h e r  eye i s  k e p t  o n  reco rd i n g  leve l .  Coat i n g  
of  s a m p les n o t  t o o  b r i l l i a n t  a n d  a few d ro p - o u t s  
n oted . 

AUDIO 
MAGNETICS XHEI 
R ec e n t  sa m p les of t h i s  t a p e  h a v e  i n d icated t h a t  
i t s  b i a s  req u i re m e n t  w a s  a t r i f l e  a bove m y  
refer e n c e .  T h i s  wou l d  m e a n  i n  t h e  'average '  deck 
a s l i g h t  l i f t  of  u p per - t re b l e ,  w h i c h  wo u l d  not  be  
bad .  H oweve r ,  w i d e  var ia t ions  between sa m p l e s  
h a ve been n oted , t h e  res u l t s  b a s e d  o n  
'averages ' . I a l so n o ted coa t i n g  v a r i a t i o n s ,  b u t  
t h e  latest  sa m p les a r e  better  i n  t h i s  respect t h a n  
e a r l i e r  o n e s .  I rega rd i t  o n  'average '  a s  a ve ry fa i r  
h i - f i  t a p e ,  t h o u g h  t h e  best o f  t h e  sa m p l es wou l d  
ra n k  even h i g h e r  t h a n  t h i s .  Cassettes are rat h e r  
n o i sy a n d  s o m e  j a m m i n g  has  b e e n  exper ien'?ed 

BASF LH 
A l t h o u g h  a r e l a t i v e l y  i ne x p e n s ive 1 20iJ S o x i d e ,  
b i a s  req u i re m e n t  i s  a s h a d e  a bove t h a t  of  s i m i l a r  
q u a l i ty  f o r m u la t i o n s  I n  t h e  average J a pa nese 
d e c k  i t  would tend to s h ow a d roopy t re b l e ,  b u t  
wo u l d  s u i t  E u ro p e a n  decks  better  a n d  poss i b l y  
s h ow t re b l e - e m p h a s i s  i n  c h e a p  d e c k s .  S p o o l i n g  
w a s  a l i t t l e  o n  t h e  n o i sy s 1 d e ,  b u t  n o t  ba d .  
C o a t i n g  o f  s a m p les tested was f a i r .  
No te: Ferro S u pe r  L H  i s  a l o w i s h - b i a s  vers i o n  
focused o n  t h e  D I N  b i a s  req u i re m e n t ,  t /l e re b y  
b e i n g  e v e n  more s u i t a b l e  for  E u ropea n decks s o  
b i a sed . P a ra meters s l i g h t l y  e x c e e d  t h ose o f  L H  
( M i d - B ia s l  

1 73 
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BASF 
FERRO SUPER LHI 
T h 1 s  n ew-f o r m u l a t i O n  tape comes i n  a g reen 
p a c k .  S a m p les t h a t  I h a ve tested have a l l  
e x h i b i ted  e n c o u ra g i n g  res u l t s .  I f  a n yt h 1 n g ,  b i a s  
req u i re m e n t  I S  a s h a d e  a bove my refere n c e ,  so 1 t  
1 s  a t a p e  w h i c h  wou l d  be s u 1 t a b l e  f o r  J a pa nese 
d e c k s ,  s h owi n g  a m i l d  treble l i f t w h i c h  would not 
be bad . l t  i s  a tape s u 1 t a b l e  f o r  h 1 - f 1  a p p l i c a t i o n s  
a n d  h i g h  d y n a m i c  r a n g e  m u s i c .  S p oo l t n g  wa s 
q u 1 et a n d  coa t i n g  good . 

CONTEK UHE 
T h is i s  poss 1 b l y  t h e  best 1 2( 1-' S  o x i d e  u n d e r  t h 1 s  
l a b e l . B i a s  req u i re m e n t  w a s  a l i t t l e  b e l o w  m y  
refe re n c e ,  so t h e  t a p e  wo u l d  be m o re s u 1 ta b le  f o r  
E u ropea n d e c k s  ra t h e r  t h a n  h i g h - b i a sed O r i e nta l 
m a c h 1 n e s .  l t  wou l d  be s u 1 t a b l e  f o r  med 1 u m  
q u a l i t y  record i n g s ,  fa i l i n g  to rea c h  t h e  h e i g hts  o f  
some compet t n g  b r a n d s .  S p o o f i n g  was a l i t t l e  
n o i sy a n d  coa t t n g  va n a b l e .  

DENON OX I 
f o u n d  t h a t  my s a m p l e s  b 1 a sed to my 

reference t a p e ,  b u t  on s o m e  J a p a nese 
d e c k s  t h e r e  m a y  be s l 1 g h t l y  f a l l i n g  
t r e b l e  o u t p u t . I was p leased w i t h  t he L F  
perfo r m a n ce a n d  M F  s e n s 1 t 1 v 1 t y ,  but  n o 1 se f l o o r  
was a l i t t le  h 1 g he r  t h a n  some s 1 m i l a r  categ o r 1 es . 
Ca ssette was not  u n d u l y  no 1sy  a n d  coa t 1 n g  q u 1 te 
stea d y .  A t a pe s u i t a b l e  for  q u a l i ty  rec o rd 1 n g  
b e l ow t h e  a b s o l ute  i n  f t . 
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DENON DXJ 
From the b ias i n g  po i n t  of v iew t h i s  tape does not 
fo l l ow-on f rom the  D X 1 . In  fact ,  my sa mp les 
worked better on  a t r i f l e  l ower bias than the 
D X 1 , i ts sens i t i v i ty at 'opt i m u m '  bias was better ,  
thou g h .  L F  perfo rmance was about  the  sa me , 
a n d  it is d i ff i cu l t  to see how th i s  tape sco res over 
DX1 In fact , work i n g  in Japa nese decks the  D X 1  
cou ld  p rove marg i na l l y  the better ta pe a l l  rou n d .  
I n  genera l ,  thou g h ,  I wou ld  g i ve i t  a b o u t  the  
same s u bject ive ra n k i n g  as D X 1 . For  a 1 201-'s  
ox ide  I thought  the p r i n t- th rou g h  rat i o  was rather 
towa rds the  low s ide  of average ,  t h o u g h  bare ly 
l i ke ly  to be i r r i ta t i n g .  

EMI SUPER 
This i s  a ' l ow' I n o rma l )  b 1as 1 20/ls oxide wh ich  is 
gea red more towa rds the D I N  b i as i ng  s l o t .  I n  
J a pa nese decks i t  shows, o n  average ,  a d roop of 
about  2 . 5d B  at 8k H z .  Performa nce i s  s i m i l a r  to 
other tapes in t h i s  bias reg i o n ,  but at  LF my 
samp les did not s h i n e  very b r i g h t l y .  Mo re  
su i ta b l e  fo r  Eu ropean decks  a n d ,  poss i b l y ,  
i nexpens ive m us ic  cent res .  l t  i s  not  a t rue h i - f i  
ta pe . Cassettes of samp les were no isy a n d  
tended t o  squeak a l i t t l e !  Coatmg appea red t o  be 
q u ite fa i r .  

EMI XT 
Th i s  is a far  better tape than  the S u per ,  a n d  w i th  
i ts re l a t ive ly  h igh  M O Ls a n d  low no ise f loor  has  
g ood dynamic  ra nge potent ia l ,  so wou l d  be 
s u i tab le  fo r  h i - f i  record i n g s  B i as  req u i rement  i s  
gea red towa rds the  Japa nese dec k ,  mea n i n g  
t h a t  treb le  l i ft cou l d  be expected i n  Eu ropea n 
decks a n d  ' k i tchen ' mac h i nes .  Coat i ngs  of  
sa m p les  were fa i r  I g o o d  and cassettes 
reasonab ly  q u iet . 
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EUROPA 
SUPER FERRODYNE 
Desp i te  t h e  bra n d  n a m e ,  t h i s  t a p e  favo u rs t h e  
J a pa n ese d e c k  m o re t h a n  t h e  E u ropea n s p e c i e s .  
B i a s  req u i re m e n t  was c l ose to my refe re nce . i t  
h a s  some f a i r  p o i n ts a s  y o u  wi l l  see , b u t  t h e  
cassettes w e r e  o n  t h e  n o i s y  s i d e  a n d  c oa t i n g  
va r i a b l e ,  espec i a l ly a t  H F . S u i ta b l e  f o r  'average'  
mus ic  req u i re m e n t s ,  b u t  n o t  t h e  u l t i mate  i n  h i - f i . 

FUJI FL 
W h i le b e l ow the J a pa nese b ias req u i re m e n t ,  t h e  
s l o t  f o r  t h i s  t a p e  a p p e a rs to be  a l i t t l e  a bove D I N .  
T h u s  i n  E u ropea n decks  a l 1 t t l e  t r e b l e  l i f t  m a y  be 
exper ienced , w h i le i n J a p a n ese ones the t r e b l e  
m a y  i ssue a s h a d e  wea k .  P a ra meters measu red  
were o n  a l l - rou n d  f a i r / good , and  coa t i n g  a n d  
cassette perfo r m a n ce good . T h e  t a p e  c o u l d  b e  
u sed f o r  q u a l i t y  m u s i c  record 1 n g  prov ided a n  eye 
i s  kept  o n  record 1 n g  leve l s .  
Latest sa m p l es a p pe a r  t o  be f o r m u l a ted f o r  a 
s l i g h t l y  h i g h e r  b i a s .  

FUJI FX-1 
M y  rece n t  sa m p les we re f o r m u l a ted c l o s e r  to t h e  
J a p a n ese b i a s  reference a n d  they  w e r e  fo u n d  
t o  be a l i t t l e  a b ove my ref e rence . Cassettes 
o p e rated s m o ot h l y  and q u ie t l y ,  and coa t i n g  was 
good a n d  steady at H F .  A t a pe w h i c h  I c a n  
reco m m e n d  f o r  s e r i o u s  reco rd i n g  a t  1 20 1' 3  e q ,  
h a v i n g  g o o d  d y n a m i c  ra n g e  poten t i a l .  
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VALU E M E R IT M E R IT VALU E 
When seeking advice from H i- Fi magazines you sti l l  reg retably f i n ish u p  with 
too m u ch to D I G E S T .  This is where we believe we come in, because we are 
able to demonstrate and advise you on virtual ly  the f u l !  range of recommended 
hi-fi cassette deck s .  In addition we also stock the necessary sou rce material 
p rod ucts to enable yo u to audition these cassette decks with the ancil lary 
equipment u sed by the reviewers t h u s  enabling yo u to hear their optim u m  

4 Al bert Parade,  

performance .  

M a i n  area stoc k ists f o r :  

NAKAMICHI, TANDBERG, NEAL, PIONEER, 
SON Y, TRIO, TEA C, SANS UI, 
HA RMAN KA RD ON, A UREX, 

BLA CK TUL IP, etc. 

J E FFR I ES H I - FI 

G reen St . ,  Eastbo urne 
Tel e p h o n e  0323-3 1 336 

69 Lo n d o n  R o a d ,  Br ig hton 
Te lephone 0273 609 43 1 

( B ri g hton o n l y  c l osed Mo ndays)  

LAT E N I G H T  D E M S  
W E D N E S DAY 6-9 P M . 

M I N I M U M  3 Y E A R  P A R T S  
A N D  LA B O U R  G U A R A N T E E  

A s  recommended by Hi-Fi Answers Apri/ 1979 
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MAXELL UD 
B i a s  req u i re m e n t  to my d a t u m s  w a s  f o u n d  n o t  
t o o  d i f f e re n t  f r o m  U L ,  b u t  t h e  s e n s i t i v i ty a n d  
o t h e r  p a r a m eters were bette r ,  t h e  t a p e  be i n g  
m o re expens ive  t h a n  U L .  Coa t i n g  a n d  cassette 
m e c h a n rcs  s l i g h t l y  better  t h a n  UL a l s o .  A good 
a l l - r o u n d  ta pe a t  a reaso n a b l e  p r i c e ,  b e i n g  
s u i t a b l e  f o r  h i - f i  res u l t s .  

MAXELL UL 
M y  la test sa m p les revea led a b r a s  dema n d  c l ose 
to the J a p a n ese ref e r e n c e ,  t h o u g h  at  lower 
s e n s i t i v i t y  than t h e  UD ( see a bove ) .  H oweve r ,  
t h e  t a p e  wi l l  a l s o  f u n c t i o n  i n  lowe r - b i a sed decks  
wi th  t reb le  e m p h a s i s .  I p l a ce i t  a s  a good l ower­
level  tape w h i c h  wo u l d  s u i t  a good few d e c k s .  
C o a t i n g  w a s  v e r y  good a n d  cassette q u i e t .  

MAXELL UDXLI 
I c l a s s  th rs  a s  o n e  of  t h e  best per form i n g  12  1 ,  
ox ides  ( p r ty t h e  n o i se c a n n ot be l owered a l i t t l e )  
l t  i s  c a p a b l e  of  h r - f i  res u l ts  i n  d e c k s  b iased to t h e  
J a pa nese r e f e r e n c e  a n d  t h e n  ca n y i e l d  
a s to n i s h i n g l y  h i g h  L F  a n d  M F  M O Ls .  Tape 
c oa t i n g  i s  v e ry good and t h e  cassettes a re very 
q u i e t .  
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MAXELL XLIS 
T h i s  i s  a new form u l a t i o n  wh i c h  can be rega rded 
as a ' super '  vers i on  of U DX L I . I found  tha t  the  
'opt i m u m '  b i as  was a l i t t l e  h i g he r  t h a n  my 
reference o r  U DX L I ,  bu t  on  a n u mber  of decks 
set to  my reference b ias I have measu red 
asto n i s h i n g l y  h i g h  LF M O Ls .  S ma i H i u x  
f requency response shows a l i t t l e  u pper-treb le  l i f t  
wh ich  can  be tamed , i f  possi b l e ,  by i nc reas i ng  
b i as ,  b u t  a t  the  expense of HF  perfo rmance .  
Cassette mechan i cs  a n d  coat i ng  s im i l a r  to 
U DX L I ,  but no i se f l oo r  s l i g ht ly  h i g h e r .  An 
exce l l en t  fo rmu la t ion . 

MEMOREX MRXI 
T h is  form u l a t i o n  i s  dest i ned to rep lace the  o ld  
M R X3 .  The p re-prod uct ion  sa m p les wh ich  were 
sent to me for test i n g  were on  par w i th  
compet i n g  C lass l ' s  a t  L F  b u t  had the  advantage  
of better H F  p e rforma n ce a t  the  1 0 )  b ias  
reference ." H owever ,  for  t he  best  L F  the  b i as  can  
be advanced to v 1 rtu a l l y  ( + 1 )  w i thou t  t he  u p per­
t reb le  droo p i n g . The  resu l ts  were certa i n ly better  
than those of t he  o l d  M R X3 

N o ise f l oor  I C C I R / A R M l  was a l most 1 d B  
l ower t h a n  some e q u i va l en ts .  Coa t i n g  o f  the  
samp les  was good and  cassette mec h a n ics 
q u ie t .  There was not  suff ic ient  t ime to eva l ua te 
p r i nt-t h roug h .  A ta pe wi th  promise wh ich

.
looks 

l i ke a keen compet i tor  for equ iva lent  b rews . 

MEMOREX MRXJ 
T h i s  tape was fou n d  to b ias  q u i te  c lose 
to my refe rence ,  but i t  ca n be worked a t  a 
l ower b ias  w i thout  the L F  d istort i o n  r i s i ng  too 
much , which g ives i m p roved HF perfo rmance 
a n d  less of a ro l l -off  at the top of the sma l l - f l u x  
f req u e n cy response In  J a pa nese- b i a sed  
mach i nes ,  t he refore ,  the HF  perfo rmance cou ld  
be be low the  tape 's  opt i m u m .  l t  ca n ,  
neverthe less ,  b e  rega rded a s  a h i - l i  formu l a t i on . 
Coat i n g  was a t r i f l e  va r i ab le  at H F  on some 
sa mp les ,  b u t  cassette was q u ie t  and mecha n i cs 
g ood . 
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MEMOREX 
NORMAL BIAS 
A l t h o u g h  hav ing  a coerc iv i ty of 350 oe rsted , t h i s  
t ape  is  fo rmu lated to s u i t  a wide ra nge of decks,  
i n c l u d i n g  the  bas ic  porta b les a n d  m i d-f i  
mach ines .  At the (0 )  b ias  reference i t  exh i b i ted a 
l i t t le  u pper-treb le  ro l l -o f f ,  so wou ld  be more 
s u i tab l e  fo r  decks b iased s l i gh t l y  be low the 
reference .  Work i n g  at  the  ( - 1 ) test  b i as  the  LF 
perfo rmance was q u i te sa n i ta ry a n d  i m proved 
d ra mat ica l l y  with i nc reased bias but a t  the  
expense of H F .  N o ise was  a shade lower than  
some of t h e  h i g he r  rema nence fo rmu la t ions .  
Coat i n g  was  a l i tt l e  va r i ab le  bu t  cassette 
mecha n ics sat isfacto ry .  A usef u l  tape i f  you ca n 
t u r n  down you r  C lass I b ias  or for  a low-b ias  
dec k .  

OSAWA LH 
At my reference b ias  t h i s  tape su ffered H F  d roop 
and re lat ive ly poor  HF performance ,  so fo r  
ba la nced response wou l d  be more su i tab le  for  
low-b iased decks a n d  those wi th  use r-adj usta b le  
b i as .  l t  wou l d  p robab ly  be a l l  r i gh t  i n  some 
E u ropean decks ,  bu t  was not  j u dged to  be a 
par t icu l a r ly  b r i l l i a n t  tape for  h i - l i  mus ic  
record i n g .  Cassettes fast-spoo led q u iet ly  a n d  the  
coat ing  at  HF of my sa mp les f l u ctuated a l i t t l e .  
Note: I was a lso  sent L N  sa mp les ,  b u t  these 
req u i red even less bias t han  LH for  a ba la nced 
response . 

PHILIPS FERRO 
T h i s  is a re la t ive ly low-b ias  fo rmu la t ion  w h i c h  i s  
m o re su i tab le  w i t h  Eu ropea n-b iased decks tha n 
J a pa nese-b iased ones .  lt wou ld  a lso  be su i tab le  
fo r  l ow pr ice mach i nes a n d  wou ld  respond q u i te 
fa i r l y  i n  decks wi th  ad justa b l e  Fe b ias . l t  cannot  
be  c l ass i f i ed  as a h i -l i  tape ,  t houg h .  Cassette was 
a l i tt l e  no isy but the coa t i n g  fa i r / good . 
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Pioneer .  Sony.  J VC. Sansui . 
Panason ic .  M i ss ion .  Aka i ,  A r i st o n .  Aco u s t i c  Re s e a rc h ,  

A i wa , Cast l e ,  C e l e s t i o n .  C e l e f .  Dua l . F i s h e r ,  G e n e s i s ,  
G ra d o ,  H i t a c h i ,  Kef , Krysta l , M o n i t o r  A ud i o .  M a xe l l .  
M a ra n t z .  M o r d a u n t  S h o rt .  M i t s u b i s h i ,  N A D ,  Na ka m i ch i ,  
Ph i l i ps ,  Q E D ,  Q u a d , Re v o x ,  R C L .  Refe r e n c e  Prod u c t s ,  
Ra m ,  Sa n y o .  Se n n h e i s e r .  S M E . Th o re n s . , T r i o , 
rosh i b a .  T D K .  Wha rfed a l e , 
Ya m a�h;a •. ����,�,.���� 
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SEVENOAKS [Sales/Ma i l  Order) 
1 1 8  L o n d o n  Road . 
Seve n o a k s .  Kent .  
Open Mon-Sa t  9.30- 1 . 2-5.30 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-Sa t  9.30- 1 .  2-5.30 Closed all day Wednesday 

(0732) 59555 

01- 855 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-Sat  10-5 Closed all day Wednesday 

CHATHAM 

(0892) 
31543 

(0634) 
46859 
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PHI LIPS UlTRA FERRO 
C o m pa ra t ive tests  o f  m y  s a m p l es o f  t h r s  
f o r m u l a t r o n  w t l h  t h e  ea r l r e r  S u pe r f e rro I ,  w h i c h  t l  
i s  dest i n e d  t o  r e p l a c e ,  r n d r ca ted t h a t  t here were 
d i f f e rences U l t ra Ferro was f o u n d  to  
accommodate  a g re a t e r  b i a s  t ha n  S u pe r f e r ro I 
f o r  a g 1 ven H F  per f o r m a n c e ,  b u t  t h e  l a ! !e r  was 
s l i g h t l y better  at  L F  T h e re was n o t  m u c h  
d d f e rencc l)e t vvet-� n  : t 1 t :  : vvc o r l  r l O I St-: , : J l L  n1 c 
U l t ra Ferro was f U d g e d  to be b e l ! e r  b a l a nced a n d  
m o re co m p a t i b l e  w i t h  d e c k s  o f  J a p a n ese b 1a s 1 n g  
t h a n  my sa m p les o f  S u p e r f e r ro I T h ere h a s  a l so 
been a c h a n g e  1n mec h a n rcs , the casse t tes now 
h a v i n g  la rger  w i n d ows a n d  q u 1 e t e r  fast spo o f i n g  
w i t h  m o re a c c u r a t e  a z i m u t h  C oa t i n g  wa s good 

PYRAL SUPERFERRITE 
A l t h o u g h  the b i a s i n g  of  t h i s  t a p e  was a l i t t l e  
b e l ow m y  re f e rence i t  does see m 1 0  s u i t  a f a i r l y  
w i d e  ra n g e  o f  decks . The  tape ,  t h ou g h ,  has  
fa i led  1 0  keep a b reast  o f  t h e  p reva i l i n g  
c o m pet i t i o n ,  b u t  p r i ce m i g h t  b e  a f a c t o r  o f  
j u dg e m en t ,  a n d  i t  s t i l l  h a s  some good p o i n t s .  l t  
d oes m a k e  good h i - f i  record 1 n gs i n  a S u i ta b ly­
b i a sed deck , but  genera l  ava i l a b i l i ty has 
d t m t n 1 s h e d . Casset tes r u n  very q u 1 e t l y  a n d  
m e c h a n ics  a re good , b u t  coa t i n g  c a n  be a t r i f l e  
va r i a b l e  a t  H F  

SCOTCH FERRIC 
T h i s  i s  a c u r i o u s  t a p e  w h i c h  req u 1 res a very l ow 
b i a s  f o r  a v i a b l e  H F  pe rfo r m a n c e .  I !  is s e r i o u s l y  
over- b 1 a sed i n  J a pa nese d e c k s ,  yet  s t i l l  a p pea rs 
n o t  to be co r rect l y  b i a sed in E u ropea n o n e s .  I! i s  
s u i ta b l e  o n l y  f o r  u se 1 n  c h e a f) m a c h i nes w h e re 
H F  d y n a m 1 c  r a n g e  is n o t  I m p o rt a n t  l t  1s n o t  a h i ­
l i  t a pe . T h e  m a n u f ac t u rers s t a t e  t h a t  t h i s  t a p e  1 s  
s u i t a b l e  f o r  fow/ m e d r u m  p r 1 c e d  p o r ta b l e  
reco r d e r s .  
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SCOTCH SUPERFERRIC 
T h i s  i s  better t h a n  Ferr ic  bu t  req u i res a s l i g h t l y  
l ower t h a n  ' n o rma l '  C lass I b i as  for  the  best H F  
perfo rmance .  l t  r uns  a t  a h i g h e r  b ias  than  t h e  
Ferr i c ,  bu t  st i l l  tends  to  suffer  at H F  i n  Japa nese­
b i ased decks .  Coa t i n g  i s  q u i te  respectab l e ,  
t h o ug h ,  a n d  cassette mec h a n ics not  fo u n d  a 
prob lem . The  man ufactu rers state that  t h i s  tape 
i s  i ntended for  better cassette recorders a n d  
m u s 1 c  cent res .  

SCOTCH MASTER I 
T h i s  is an e n t i re ly  d i fferent category S cotch 
product and a good tape to boot .  At my 
reference bias i t  came out we l l ,  t h o u g h  opt i m u m  
b i a s  was f o u n d  a s l i g h t  shade above th i s  
reference . I n  the  average J a pa nese deck  a very 
m i l d  treble l i f t  may be noted , but t h i s  i s  not bad 
and cou l d  be des i ra b l e .  Coa t i n g  was a l i t t le  
va r iab le  at  H F ,  b u t  cassettes r un  ve ry q u ie t l y .  l t  i s  
a g o o d  va l u e  ta pe . 

SONY AHF 
T h i s  is one  of Sony ' s  ' new' co l lect i on  a n d  a lways 
see ms to y i e l d  a b ove average overa l l  
perfo rmance i n  i ts  c lass . B i as  was c lose t o  my 
reference ,  m a k i n g  i t  su i tab le  for  most J apa nese 
decks ( n ote :  B H F  and C H F  a re other, lower-b ias  
fo rmu la t ions  i n  the ser ies ) , bu t  somet i mes at  the  
expense of ext reme u p per-treb l e .  Cassettes ru n 
very q u iet ly  a n d  coat i n g was good . 
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TDK AD 
My sa mp les req u i red s l i g h t l y  more b ias  t han  my 
reference to  tame an u ppeHreb le  r ise , w h i c h  
m i g h t  wel l  be e x h i b i ted w i th  the  tape i n  
J a pa nese decks .  I n  some cases t h i s  cou l d  be 
des i rab l e ,  espec i a l ly when heads a re wear i n g !  
Coa t i n g  a n d  cassette mecha n i cs s i m i l a r  to  D .  

TDK D 
T h i s  fa i r ly  low p r ice 1 20 1ls ox ide  has a genera l l y  
g o o d  perfo rma n ce i n  i t s  c lass ,  bu t  va r i a t 1ons  
h a ve been noted betwee n batches . The l a tes t 
i ssues are  p roc la imed as or i g i na t i n g  f rom Japan  
ye t  assemb led i n  Korea . L F  performance i s  n o t  
much  a ffected by b i a s  over a reaso nab le  ra n g e .  
S ens i t iv i ty  i s  lower t h a n  h i g h-b ias  spec ies ,  b u t  
coa t i n g  w a s  g o o d  a n d  cassette mec h a n ics ve ry 
g o o d ,  ru n n i n g  w i th  very l i t t l e  no i se .  

TDK OD 
T h i s  i s  a m o r e  expens ive t a p e  than  A D  a n d  works 
c l oser to t he  Japa nese reference b ias .  i t  I S  a lso a 
m o re sens i t ive tape at M F t h a n  A D  a n d  has a 
s l i g ht ly  l ower n o ise f l oo r ,  o n  avera g e .  i t  can  
certa i n ly be c lass 1 f ied as  a h i - f i  tape and 
c o m p e t e s  we l l  w i t h  o t h e r  u p - m a r k e t  
fo rmu l a t i ons ,  be i ng c l ose i n  pr ice to Maxe l l 
U DX L I  Cassette mecha n 1 cs good , as a l so 
coat i n g .  
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AUDIO 
VISUAL 

340 Argyle Street, 

G lasgow 

Tel :  041 -221 8958 

Falkirk 

AUDIO 
AIDS 

52 George Street, 
Edinburgh 

Tel : 031 -226 3979 
43 South Clerk Street, 

E d i n b u rg h .  Te l :  
031 -667 2877 

Edinburgh 

H�FI 
CORNER 

1 Haddington Place 
Leith W a l k ,  E d i n b u r9h 

Tel : 031 -=-56 7901 

KEEP UP TO BAJ\E AT YOUR LOCAL 
SCOTTISH"HI-FI DEALER 
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WIN FIELD 
ALPHA SUPER 
I rega rd t h i s  f o r m u l a t i o n  t h e  best o f  t h e  na med 
W o o l wo r t h s  t a pes a t  t h e  t i me o f  w n t i n g . B i a s  
req u i re m e n t  w a s  c l ose t o  my reference ( b u t  a 
l ower per fo r m a n ce v e rs i o n  IS ava i l a b l e  g o i n g  
u n d e r  A l p h a  P l u s ) ,  a n d  a t  t h 1 s b i a s  t h e  L F  
p e r f o r m a n c e  w a s  very acce p t a b l e  o f  t h e  
p u rch ased s a m p les  tes ted , w i t h  p a r t i c u l a r l y  
h ea l t h y  H F  e n d . Casset tes  were a t n l l e  n o 1 sy i n  
fas t  spoo f i n g  a n d  ' b u zz e d '  a b 1 t ,  b u t  c o a t m g  he l d 
s t e a d y  on t h e  s a m p l es 

YASHIMA UFO + 
I n t ro d u ced as a l ow - b i a s  t a p e ,  t h 1 s  r e l a t i v e l y  
i ne x pens ive  • 2( 1'- x i d e  wou l d be ove r b iased 
b y  the average J a p a n ese d ec k ,  lead i n g t o  t h e  H F  
s h o r t fa l l .  W i t h  c o r rect  b i a s  overa l l  p e r f o r m a n c e  
q u i te f a 1 r ,  t h o u g h  S u i ta b l e  f o r  b u d g e t  d e c k s  a n d  
p o rt a b l es Coa t 1 n g  o f  sa m p les va n a b l e  a t  H F .  
S l i g h t  fas t -s p oo l 1 n g  casse t t e  n o 1 se n o ted . 

YASHIMA UFOIS 
B i a s t n g  req u i re m e n t  o f  t h i s  f o r m u l a t i o n  was 
c l oser  t o  my reference and wo u l d  t h u s  s u i t  
J a pa nese d e c k s  bet t e r ;  a l so d e c k s  w i t h  u ser­
a d j u s t a b l e  o r  a u t o -se t t i n g b 1 a s .  G o o d  L F  res u l t s  
o b t a i ned a t  t h e  t e s t  b 1 a s ,  t h e  f o r m u l a t i o n  
t n d i ca t i n g  d y n a m 1 c  r a n g e  p ro m ise f o r  t h e  
record i n g  of  m u s i c  w h i c h  wo u l d  n o t  f u l l y J U S t i fy 
m o re expens ive  1 2 ' �s o x i des o r  t h e  h i g h e r  cost  
of  C l ass 1 1 ,  I l l  o r  IV f o r m u l a t i o n s .  Coa t 1 n g  a l i t t l e  
va r ia b l e ,  espec 1a l l y  a t  H F ,  a n d  fas t -spoo f i n g  o n  
t h e  n o i sy s i d e ;  b u t  n o  W & F  p ro b l e ms n o ted 
( N o t e :  the s u f f i x ' S '  1 n d 1ca tes  t h a t  t h e  ta pe i s  o f  
t h e  h i g h e r-b 1 a s  f o r m u l a t i O n . N ew f o r m u l a  
U FO l  S h a s  s l i g h t ly h i g her  b 1 a s  d e m a n d  a n d  
b e t t e r  overa l l  perfo r m a n c e .  
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TEAC A770 TRIO KX-600 SANSUI D350M 
We specialise in mail order. Securicor delivery £4. 00  per item. Full after sales serwce. 

We probably have the largest range on TV, Hi-Fi Video in the home coun ties. 

WE STOCK OR O BTA I N  

A . D . C . ,  A . K . G . ,  Ariston,  A u d i o  Tec hnica , A R ,  Armstra d ,  A u d i o  Master, Aka i ,  Beyer, Cambridge, Celef, Decca , D u a l ,  

El ite, Ferguso n ,  Fuj i ,  Grado, Grundig,  Goodmans, Hadcock, H a rmon-Kardon, H ita c h i ,  J R ,  J V C ,  ITT, K E F ,  K O S S ,  K . L. H . , 
Le ntek,  M a ra ntz, M i cro- Seik i ,  Monitor-Audio,  Mordaunt- Short. National  Panasonic,  Optonica,  O rtofon ,  Q E D ,  Rotel , 
Sansu i ,  Senn heiser, Sharp,  Spendor, Stax, Sony, Tannoy, Teac, Technics, Trio, Mitsubish i ,  Thorens, Toshiba,  Wa r, 

Wharfeda le,  etc, etc . 

.. - - - - - - �4>,. COSMIC t Please Supply T--W�, 246-256 STATION RD. 1 1  Enclose £ ( C heque/PO. Access or Barc laycard ) ADDLESTONE, 
Name You may telephone I SURREY. 'Add your order quoting Telenlale: ress Barclaycard or • .-

Access number ... WEYBRIDGE 
.. - - - ... -------�=-=-�-.:=:..:.:.=.. 54522 (6 1ines) 
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ClftSS 2 70ps EQUALISATION 

CHROME BIAS 

A n  a d va ntage  of 701ls tapes ove r 1 201's ones  is t h e  red u c t i o n  i n  re p l a y  n o i se res u l t i n g  f rom 
t he effect ive l y  lesse r t reb le  boost  of  t h e  l ower  t i me-consta n t .  Another  i s  the  poss i b l y  
i m p roved H F res u l t i n g  f rom t h e  h i g he r  c o e r c i v i t y ,  but  t h e  h i g h e r  b i a s  a nd 70�'s t i me­
const.ant te nd to .p' lay a g a i nst  t h i s .  Cassettes in  th is  c lass  were tested w i th  7011s e q  a nd 
a p p ropr.ia�e b ias ,  the datu m ' refere n c e '  b e i n g  esta b l i shed  by a 70!ls ta pe . 
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AGFA SUPERCHROM 
T h i s  t a p e  cou ld  n o t  be b i ased accu rate l y .  At t h e  
reference b i as  the  L F  w a s  we l l  u p  w i th  respect to 
M F  a n d  lower H F ,  wh i le i t  the b ias  was tu rned 
down the  LF co l l a psed q u i c k l y .  Tests were t h u s  
made at  the  reference b i as ,  resu lts be i ng  very 
good LF but poorer M F , these also showi ng on 
the sma l l - f l u x  freq uency respo nse .  Cassette was 
a shade  noisy but coa t i n g  reaso n a b l e .  

Note: the re i s  a l s o  a n  A g f a  S te reoch rom but  o f  
lesser overa l l  perfo rmance .  

AMPEX 
GRAND MASTER 1 1  
B ias  req u i rement  was c lose t o  m y  refe rence but  
a t  t h i s  sett i ng the  L F  outpu t  was down a b i t .  An  
i nc rease i n  b i as  i m p roved matters bu t  took the 
edge oft the t re b l e .  MF M O L  was be low that  of 
good 1 2(f< s  oxides,  but  M F sens i t iv i ty s uffered 
less and no ise f loor was low. Coa t i ng  was good 
but cassette a l i t t l e  no i sy .  C o u l d  be a usefu l  701ls 
ox ide  in a su i t ab l e  mach i n e .  

Note: t he re i s  a l s o  a n  Ampex 20 : 20 + C r  bu t  o f  
lesser overa l l  performa nce .  
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AUDIO MAGNETICS 
X HEl l  
T h i s  tape was n i c e l y  b i a sed at  m y  refe rence a n d  
L F  pe rfo r m a n ce i s  n o t  affected m u c h  o v e r  a 
m o d e rate  b i a s  ra n g e ,  so wo u l d  be s u i t a b l e  for  a 
w i d e  ra n g e  of decks  i n  Cr m o d e .  A l t h o u g h  
d i p p i n g  a b i t ,  M F  p e rfo r m a n c e  h e l d  u p  
reaso n a b l y  wel l .  Coa t i n g  w a s  va r i a b l e ,  espec i a l l y  
a t  H F  a n d  t r a n s pa re n t  cassette a l i t t l e  n o i sy . 

BASF CHROMDIOXID 1 1  
T h is new M a r k  1 1  B A S F C r  f o r m u l a t i o n  was 
fou n d  to b ias f o r  b a l a n ced L F / H F  s e n s i t i v i t i e s  
c l ose t o  my 1 0 )  refe re n c e ,  i t s  L F  per forma nce 
then be i n g  better  than C h ro m d i o x i d  S u pe r .  At  
t h e  refere nce b i a s  t h e  LF  M O L  was about  2d 8 
bette r a n d  t h e  d i st o rt i o n  l owe r .  F u rt h e r  L F  
i m p rove m e n t  was poss i b le b y  i n crea s i n g  t h e  b i a s  
b u t  a t  t h e  e x p e n s e  of H F  perfo r m a n c e .  N o i s e  
f l o o r  was v e r y  low b u t  not  too d i f ferent  f r o m  t h e  
' S u p e r '  ! M a rk I )  m t h e  t e s t  d ec k . M F  
p e r f o r m a n c e  was better  t h a n  some e a r l i e r  C r  
ta pes a n d  t h e  H F  e n d  h e l d  u p  we l l .  Coa t i n g  
seemed sa t i sfacto ry a n d  t h e  cassette w a s  n o t  
t o o  n o i s y  w h e n  fast s p o o f i n g .  I 1 u dg e  t h i s  a s  o n e  
of t h e  better  Cr  f o r m u l a t i o n s  

BASF 
CHROMDIOXID SUPER 
A n o t h e r  c h ro m e  w h i c h  b i ased a l i t t l e  a bove 
(0 )  and wo u ld t h u s  be s u i ta b l e  for  m a n y  
m a c h i nes i n  C r  m o d e .  L F  p e r f o r m a nce was 
reaso n a b l e  but M F  M O L  reve a l e d  q u i te a d i p ,  
t h o u g h  M F s e n s i t i v i t y  n o t  ba d .  Very good H F 
perfo r m a n c e  a n d  s e n s i t i v i ty ,  a l o n g  w i t h  low 
n o i se f l o o r  a re a t t r i b u tes of  t h e  tape .  P r i n t ­
t h ro u g h  ra t i o  i s  poo r ,  so coo l  s t o r a g e  i s  esse n t ia l .  
Coat i n g  was g o o d  b u t  cassette a l i t t l e  n o i sy 
w h e n  fast  s p o o f i n g .  

Note: A l ess e x p e n s 1ve n o n - s u p e r  C r  a l so 
a va i l a b l e  but a t  reduced performa nce . 
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BASF 
CHROMDIOXID SUPER 11 
T h is i s  a nother  new B A S F  fo rmu la t ion  on  wh ich  
I cou ld  u ndertake p re l i m i n a ry tests . l t  
has  a s im i l a r  no ise f loor  to C h romd iox id  1 1  
(w i thout  the  'super '  suf f i x ) .  A t  the  test b i as  there 
was not  a g reat dea l  of d i fference between the  
LF  perfo rma nces of  the  two , bu t  i t  i s  poss i b l e  to  
t u rn o n  a l i t t l e  more b ias  w i th  the  ' S uper '  wh ich  
i m p roves the  L F  y i e l d  w i thout  undu ly  i m p a i r i n g  
t h e  H F  perfo rmance .  U s e d  w i t h  the  (0 )  b i a s  
reference the  t a p e  showed a r i s i n g  t re b l e .  
Sens i t iv i t ies  seemed s l i gh t l y  l ower than  the  n o n ­
S u pe r  fo rmu l a t i on  a n d  M F  perfo rmance w a s  n o t  
so good . The  t a p e  u n d o u bted ly possesses a 
good dyna m i c  range  potent ia l .  

DENON DX7 
For  the best LF performance th i s  b rew req u i red 
b i as i ng  c lose to my refe rence ,  but then the H F  
was down . For ba l a nced L F / H F  the  L F  
performance was poor .  Sens i t iv i t ies were be low 
t h ose of  some other  C lass 1 1  formu l a t i ons ,  as  a lso 
MF perfo rmance .  A l t hough  no ise was good , 
other  C lass 1 1  ta pes ca n do better .  Coa t i n g  was 
not  too good , especia l l y  a t  H F ,  but cassette 
n o ise was low. N ot a strong compet i tor ,  
b u t  very recen t  sa mp les  showed i m p rovement .  

FUJI FX-1 1  
T h i s  b iased c lose t o  m y  reference but  b ias  
change had  a fa i r l y  sma l l  effect on  L F  output  
H owever ,  o n  some decks the  HF wi l l  show a 
s l owly fa l l i n g  response wi th  respect to L F .  I was 
p leased with the coa t i n g  of  my sa mp les a nd 
cassettes were q u ie t ;  but  on  a n  overa l l  bas is  the 
resu l ts o f  ear ly  samp les were not  pa rt i cu l a r l y  
o u tsia n d i n g ,  but  recen t  ones were better w i t h  
ve ry  acceptab l e  HF  M O L .  
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H1-F1 
I n  
B I RM I N G HAM 

Stockists of : 
NAKAM I CH I, TEAC, REVOX, SO NV, TRI O, SANSU I .  

No parking problems - just pull onto our 90 foot 
forecourt. 

Contact Stave Bratby for all the details. 

PERFECT ELECTRONICS LTD 

, _ _  
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508-516 Alu m  Rock R oa d ,  Alum Rock, 
B i rmingham B S  3H X .  
Tel : 021 -327 1497/6313 
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MAXELL UDXL 1 1  
T h i s  b iased exact ly t o  my  reference , bu t  for  
i m p roved LF perfo rma nce a shade h i gher  b ias 
can  be to le rated with  a s l ight  reduct ion  in  H F 
perfo rmance .  A l t hough  th i s  was one  of the  
better C lass 1 1  formu la t ions ,  I wou l d  st i l l  
recommend U DX L I  when t h a t  s l i gh t l y  extra H F  
response m i g h t  not  be i m porta n t .  I can  ra re ly get 
U DX L I I  to yie ld the  sa me LF and M F  
performance a s  the la test U DX L I . Coat i ngs  were 
very good and cassettes low in mechan ica l  no ise 
wi th  no W&F abberra t ions .  

MAXELL XLIIS 
This fo rmu la t ion  a p pea rs to have a h i g he r  
coerc iv i ty t han  U DX L I I  a n d  i s  t hus  capab le  of a 
better u pper� t reb le y ie l d .  U n for tunate ly ,  my tests 
have i n d icated tha t  the tape is  s l i gh t l y  u nder� 
b i ased i n  the  average deck i n  Cr  mode, wh ich  
i mpa i rs the  L F  perfo rmance .  T u r n i n g  u p  the  b ias 
( i f  you ca n )  g ives more L F  b u t  a t  the expense of 
H F .  T h e  average deck in  C r  mode wi l l  show a 
t reb le l i ft wi th  the  tape ,  b u t  th i s  need not  be ba d .  
Overa l l  a commendab le  tape whose coa t i ng  a n d  
cassette mechan i cs a re comparab le  to U DX L I I .  

MEMOREX 
CHROMIUM DIOXIDE 1 1  
To reta i n  a ' f l a t '  t reb le b ias  demand was a shade 
be low my reference ,  b u t  a t  th is  the L F  resu l ts 
were not very good . Tests were t h u s  made at  my 
reference .  An  attr ibute of the  tape i s  i ts l ow no ise 
f loor ,  thereby i n  th i s  way provid i n g  iom i n c reased 
dynam ic  range poten t ia l . Coat i ng  was a l i t t le  
' f l u ttery' a t  H F ,  b u t  cassette mec h a n i cs were 
good with l ow no ise and W & F .  
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MEMOREX HIGH BIAS 1 1  
T h e  o r i g i n a l  H i g h  B i a s  f o r m u l a t i o n  h a s  now been 
u p d a ted and i t s  name c h a n g e d  t o  H i g h  B ias  1 1  to  
c o n f o r m  w1 th  the new ra n g e  o f  C lass  I ,  1 1  and I V  
t a p e s  u n d e r  t h e  M e m o rex l a be l .  L i k e  t h e  e a r l i e r  
H i g h  B 1 a s .  i t  rema 1 n s  a h i g h  c o e rc i v i t y  t a p e  a n d  
c o n seq u e n t l y e x h i b i t s  a n  o u tsta n d i n g  H F  
p e r f o r m a n ce 1 11  a s u 1 ta b l e  d ec k .  

W h e n  b i a sed b y  a d e c k  t o  m y  I O l  r e f e r e n c e  t h e  
u p pe r- t re b l e  t e n d s  t o  n s e .  T h 1 s  c a n  b e  
c o m b a t ed , i f  r eq u i red , b y  a d va n c i n g t h e  b 1 a s  a 
l i t t l e  w 1 t h  t h e  b o n u s  o f  1 m p roved L F  
p e r f o r m a n c e .  H oweve r ,  t h e re a re p e o p l e  w h o  
p re f e r  a d e g ree o f  t re b l e  l i f t  a n d  i m p roved H F  
l1 e a d r o o m  w h i c h , o f  c o u rse , res u l t s w h e n  t h e  
t a pe I S  u s e d  1 n  a d e c k  n o m i n a l l y  b 1 ased t o  t h e 

J a p a nese ' s t a n d a r d '  

OSAWA CR 
Desp i te  i t s  type name I C R l ,  t h i s  wou l d  a p pea r t o  
be a coba l t - d o p e d  o x i d e  wh i c h ,  1 n  c o m m o n  w i t h  
o t h e r  O s a w a  casse t t e  t a pes ! e xc l u d i n g  t h e  1 201-' s 

L N  a n d  M X  m e ta l ) ,  is of a d u a l - l a y e r  s t r u c t u re .  
B i a s  d e m a n d  was c l o se t o  m y  r e f e r e n c e  t o  
reta 1 n  a h ea l t h y  u p pe r- t re b l e  res p o n se . L F  
p e r f o r m a n ce w a s  n o t  t o o  g o o d , e 1 t h e r ;  b u t  n o i s e  
was v e r y  g o o d . I c a n n o t  c l ass  i t  a s  a n  
o u tst a n d i n g  70fJ S o x 1 d e .  

PHI LIPS ULTRA CHROME 
T h i s  i s  P h i l i p s '  l a t est  C l a s s  1 1  ta p e ,  i t  b e i n g  a 
C r o l y n  1 1  f o r m u l a t i O n  of p a r t i C u l a r l y  h i g h  
r e m a n e n ce I 1 , 900 G a u s s )  U s i n g  t h e  r e f e r e n c e  
b 1 a s ,  w h i c h  i s  a g o o d  c h o 1 ce f o r  t h e  t a p e ,  t h e  L F  
p e r f o r m a n c e  was m o s t  e n c o u ra g i n g ,  t h o u g h  t h e  
n o i s e  f l o o r  w a s  n o t  q u 1 t e  a s  l o w  a s  e x h i b i ted b y  
s o m e  o t h e r  M a r k  1 1  C r  f o r m u l a t 1 o n s  H F p e r f o r ­
m a n c e  was t a n t a m o u n t  t o  a c o e rc i v 1 t y  o f  j u s t  
b e l o w  500 Oe, c oa t i n g  w a s  f a 1 r  t o  q u i te g o o d  a n d  
casse t te m e c h a n i c s  v e ry g o od . T h e re was I n s u f ­
f i c i e n t  t i m e  t o  g l e a n  d a t a  o n  p r i n t - t h r o u g h  per ­
f o r m a n c e ,  but  i t  looks  p r o m 1 s 1 n g  f rom the 
m a n u f a c t u re r ' s  spec ,  t h o u g h  n o t  a s  g o o d  a s  
m e t a l  a n d  t h e  C l ass  I f o r m u l a t i O n s .  
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TDK SA 
For  a ba l anced LF I H F sens i t iv i ty  o u r  sa m p les of 
t h i s  tape ca l led tor a t r i f l e  in adva n ce of  my 
reference b ias,  but i t  can  be expected to work 
h a p p i l y  in decks of  average Cr  b ias .  At the test 
b ias the LF perfo rmance was good but,  re lat ive 
to top 1 2(!Js oxides,  the  M F  M O L  d ip was st i l l  
appa ren t .  No i se f l o o r  was n o t  par t i cu la r ly l o w  t o r  
a 7 � s  species at t h i s  rep lay eq . Cassettes were 
fa i r l y  q u iet but coat i ng  was a t r i f le  ' f l u ffy'  a t  H F .  

TDK SAX 
What ' S '  has done tor U DX L I I ,  X '  has done tor  
S A .  H owever ,  I fou n d  that  my sa mp les of  SAX 
were l ess dependent  o n  b ias  t u rn -up  for 
respectab le  LF than U DX L I I S .  At my reference 
bias the u p per-treb le l i fted more tha n S A ,  
res u l t i n g  i n  a very good H F  perfo rmance ,  w h i c h  I 
t h i n k  is perfect ly  accepta b l e .  A l i t t le  more b ias  
wi l l  ta me th is ,  of cou rse , a n d  a l so  f u rther  u p  LF 
performa nce .  I l i ked the very good HF myself  in  
'average'  Cr b ias  operat i on , a n d  th i s  extends to 
f re q u e n c i e s  a bove  1 0 / 1 1 k H z .  A ve ry 
encourag i n g  formu la t ion  in  my o p i n i o n  wh ich  
has  been  des i rab ly  ba l anced magnet ica l l y .  
Cassettes a n d  coa t i ng  s i m i l a r  to S A .  

YASHIMA UCD 
T h is M a rk 1 1  Cr  form u l at i on  h a s  the  a tt'r i bu tes of a 
very low no ise f loor  a n d  the a b i l i ty of h o l d i n g  on  
to i ts good  L F  performance even when  the b i as  
f a l l s  to the  Cr  ' l ow' . l t  was  found to b i as  
adequate ly  a t  my reference a n d  u nder  t h i s  
cond i t i on  y ie l ded very accepta b le  L F  a n d  HF ,  bu t  
w i th  the  usua l  ' C r  MOL d i p '  at M F .  Coat i ng  was 
a l i t t le  ' f l u ffy' a t  H F ,  b u t  not i:letecta b le  
s u bject ive ly ,  a n d  cassettes a l i t t le  no isy on  tast­
spoo l i ng .  A u sef u l  C lass 1 1  form u la t ion . 

YASHIMA UFO 1 1  
T h i s  a lso b iased O K  at  my refe rence a n d  t h e  L F  
perfo rmance is  re lat ive ly i ndependent  of sma l l  
b i as  change .  l t  s h o u l d  t hus  s u i t  mos t  h i - l i  decks 
f rom the b ias  aspect . LF M O L  was be low that  of 
U D C  but there was less re l a t ive M F  d i p ,  and H F  
q u i te reaso n a b l e .  N o ise f loor  was not  as l ow as 
U D C .  Coat i ng  a l 1 t t le  va r i ab le  a t  HF a n d  cassettes 
a t r i f le  no isy ,  but no  u nd u e  W & F .  
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Hifi for Pleasure 
On sale every 

month only 60p 



HI·FI 
Connections 
Personal Service Always 
We offer you a comprehensive range of eq u ipment featu red in this g u ide from most 

l ea d i n g  man ufa cturers. We wi l l  wi l l ing ly  demonstrate systems from 

AIWA. AKAI.  DENON. NAKA M I CHI.  OPTO N I CA. PIONEER. SANS U I ,  TEAC. etc 

PIONEER CT-300 
We Offer . . .  
* Personal service 
the two owners 
employed. 

PIONEER CT-F850 

from one of *Two years parts and labour on 
- no staff al l  el ectronics. Five years on al l  

speakers. 
* Free del ivery and instal lation 
within a reasona ble rad ius of our * D emonstration on anyth ing and 

everything . premises. 

We a re situated with i n  50 yards of Clock H o u se main l ine station (25 min.  from 
Charing X) 
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B u s  route N o .  227 between Crysta l Palace and Broml ey passes o u r  door:  
Parking is easy and our  a im is to make choosi ng H i - Fi a pleasure - not a pro81em . 

5 1  BECKENHAM ROAD, BECKENHAM 
KENT BR3 4PR 

Tel (0 1 )  658 3450 

Competitive Prices 



FER RI-CHROME 
FORMULATIONS 

As readers of my Tape Check  a rt i c les i n  H i  Fi for  P l easu re w i l l  be awa re , the re a re fa r fewe r 
Fe C r  tapes ava i la b l e  t h a n  Fe o r  C r  types .  A lso  f rom these a rt ic les it wi l l  have been not iced 
that  FeCr  b rews a l l  te n d  to s u ffer  to vary i n g  deg rees from M F  M O L  s h o rtfa l l  and red u ced 
M F  sens i t iv i ty . I have a l ready refer red to th is in the i n trod uct ion  to th is Cassette Tape 
secti o n .  

F e C r  brands  a re u nd o u bte d l y  d i ff i c u l t  t o  b i a s  f o r  a sa ne L F / M F / H F  performa n ce ba la nce 
.at 7011s eq,  w h i c h  i s  the  t i me-consta n t  p rovided by the maj o r i ty of cassette decks when the 
tape switch l ies in  the  FeCr  pos it i o n .  Where the deck is eq u i pped w i th  sepa rate b ias  and eq 
swi tc hes a n d /  o r  with  use r-a dj usta b le  b ias  i t  i s  somet imes poss ib le  to a c h ieve i m p roved 
perfo r m a n ce ba la nce from the tapes by ,  for exa m p l e ,  u s i n g  1 2011s e q  ( b ut  then the n o i se 
adva ntage of 70,.,s is lost )  a n d  a dj ust i n g  the b ias for  the  m ost accepta b le  ( t o  you ! )  
rep rod ucti o n .  

A nywa y ,  s i n ce there a re peop le  a ro u n d  \(1/ h o  d o  favo u r  F e C r  form u la t ions  I fe l t  i t  o n l y  
r i g h t  to i n c l u d e  some of t h e  i m porta n t  ones i n  t h i s  boo k .  T h e  tests were m a d e  wi th  7011s e q  
a n d  with  a refe re nce b ias  w h i c h  gave t h e  best res u l ts fro m S o n y  FeCr ,  w h i c h  is  o n e  o f  the 
bette r Fe C r  form u la t ions ,  in  my op i n i o n .  

T h e  b i a s  i n d icat ions  i n  t h e  cassette reviews show how t h e  ta pes were b iased f o r  t h e  tests 
a n d  hence ,  what  I reg a r d ,  a s  the i r 'opt i m u m '  b ias  demands  re lat ive to the reference ta pe ,  
denoted (0 ) . 

H owever ,  wh i l e  the deck reviews revea l s u i ta b l e  tapes i n  te rms of t h e i r  b ias  category for  
Fe ,  Cr  and meta l  for m u l a t i o n s ,  I have a l ways avo ided th is  m ode of 'se lect i o n '  for  FeCr 
for  the reasons a l ready g i ve n .  I f  you a re prone to FeCr  usage I wou l d  reco m m e n d  some 
degree of 'exper imentat io n '  - not on ly of  tape types, b u t  a l so in  terms of b ias  and eq i f  
your deck so perm i ts .  The  tape reviews may ass ist you in  the latter  respects; a n d ,  i t  is  
h o ped , the  form e r !  

...J (/) W  
et >  - w  lll ...J 

w (/) 
0 z 

AGFA CARAT FeCr 
T h i s  tape was less sens i t ive t h a n  the reference 
but was fo u n d  to 'peak up' with 1 2(!As eq and a 
b ias  a l i t t l e  be low the  Cr average .  As th i s  may be 
d i f f icu l t  to ach ieve i n  some decks the  tests were 
done  a t  my reference .  S ma l l - f l ux  f req uency 
response reso lved w i th  a 3d 8 d i p  a round  1 k H z  so 
t h e  re lat ive treb le l i f t  ( pea k i n g  at 1 5k H z  in som e  
decks)  cou l d  generate too m u c h  ' sharpness for 
your l i k i n g ,  depend i n g  o n  head wea r a n d  
whether  y o u  a r e  u s i n g  t h e  M PX f i l te r .  Re la t ive 
bass l i f t  cou ld  be less det ract i n g .  N o ise f loor wa s 
very low, cassettes a l i t t le  no isy when fast­
spoo l i ng  a n d  coat i n g  good . 
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BASF FERROCHROM 1 1 1  
T h is req u i red a trace less b ias  t han  the  reference 
and was regarded as one  of  the  better 
ferroc h romes . A s l i gh t l y  better HF response was 
ach ieved with 1 201-'s eq  a t  the 1 1 0 %  Fe Cr  b i as ,  
depend i n g  on  deck ;  b u t  a f a i r  sma l l - f l ux  
response ,  a t  l eas t  shou ld  obta i n  at  701-'s g i v i ng  
you the  bonus  of  i m p roved no ise .  Coat i ng was 
OK and cassettes a trace no i sy when fast­
spoo l i n g ,  but W&F not bad .  

DENON DX5 
Th i s  b iased c lose to the  reference a n d  had a 
c h a racter ist i c  s i m i l a r  io t h e  B A S F  but  with l ess 
u p per-t reb le l i f t  in some decks .  H owever ,  i n  
Eu ropean decks ! notab l y  P h i l i ps )  I obta i ned very 
acceptab le  sma l l - f l ux  responses .  You wi l l  need 
to exper i ment ,  and with some ferroch romes 
reco r d i n g  at 1 2().t s  and rep lay i n g  at  701-'s l to  get 
advantage of  the  l ower noise) can  help matters .  
Cassettes spoo led fa i r l y  q u iet ly  a nd coa t i ng  
good . 

OSAWA FC 
T h is was a nother  hybr id  C lass I l l  tape wh ich  was 
fou n d  to be a p rob lem to bias for an acceptab le  
overa l l  ba lance .  At my  reference b ias the  treb le 
was fa i r ly  f l a t  and  LF sens i t iv i ty  was good . 
N o i se f loor  was a lso low.  I m ust a d m i t  to not 
hav ing much  p ract ica l  exper ience w i th  Osawa 
cassettes, the sa m p les not hav ing  been in my 
possess ion  very l ong  before conc l u d i n g  th is  
sect i on  of the  boo k .  I had the  i m p ress ion  f rom 
the  tests  that  I d id  make that  i t  i s  n o  worse than 
most other  C lass I l l  hybr ids ,  a n d  wou l d  be worth 
t ry ing i f  you a re keen on  t h i s  sort of  tape .  The 
u pper layer  i s  coba l t -doped . Cassette mechan ics 
were good a n d  the  coa t i n']  fa i r ly  stab l e .  
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CLASS J TftP£S 
PHI LIPS 
FERROCHROMIUM 
T h i s  i s  a n  i n terest i n g  tape ,  t h e  samples f rom 
recent batches .  In  Eu ropean decks i t  perfo rmed 
remarkably we l l  for  a n  FeC r ,  and no ise was 
extremely low. lt b iased to my reference and not  
m u c h  i m p rovement  cou ld  be obta i ned by 
dev iat i ng  from t h i s .  l t  st i l l  showed the d ip a t  M F  
M O L  but  M F  sens i t iv i ty was g ood , the  sma l l - f l ux  
f req uency response bei ng  ' f l a t ' . Coat i ng was OK 
and  cassette no ise m i n i m a l ;  n o  u nd u e  W & F .  

SCOTCH MASTER Ill 
T h i s  was f o u n d  to be a pa rt icu la r ly sens i t ive 
ferrochrome wh ich , aga i n ,  b iased fa i r l y  wel l at 
my reference ( t ha t  is, as we l l  as ca n be expected 
- not ou tsta n d i ng ! ) .  Loo k i n g  back th rough  
Tape Checks  pas t  I have found  that  the tape  has  
come o u t  ve ry we l l  on  q u i te a h i g h  proport ion o f  
decks ,  so wou ld  be a ferroch rome worth look i n g  
a t .  You wi l l  st i l l  be b ugged w i th  M F  M O L  d i p  a n d  
sho rtfa l l  i n  M F  sens i t iv i ty .  N o ise f l o o r  i s  n o t  a s  
low as s o m e ,  e i ther ;  b u t  i t  has  s o m e  p l u s  po in ts !  
Cassettes r u n  very  q u iet ly b u t  coa t i n g  on 
sa m p les a l i tt l e  va r i ab le  a t  H F .  

SONY FeCr 
T h i s  was used for the b ias reference . M a g net ic 
pa ra meters were fa i r ly wel l  ba lanced except a t  
M F . I obta i ned some ve ry good  L F  M O Ls ,  
t houg h ,  a n d  no ise f l o o r  w a s  l o w .  C h rome 
fo rmu lat ions  were ,  on  the  who le ,  better at  
extreme H F .  Coat i ng was steady a n d  cassette 
n o ise low.  

20 1 
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ClftSS 4 70�s EOUALISATION 

METAL BIAS 
T h ese a re t h e  meta l pa rt i c l e  va r iety wh i c h  ru n w i th  701' s eq . W h e n  they fi rst sta rted com i n g  
o n  t h e  m a rket t h e  res u l ts we re ,  f ra n k ly ,  b e l ow what  I h a d  been c o n d i t i o n ed t o  expect , 
espec i a l l y  at L F .  T h i s  was conf i rmed by a w ide  ra nge of measu reme nts u n d e rt a k e n  by my 
l a b .  Coat i ngs  were p oo r / ba d  and LF M O Ls nowhere near what had been opt i m ist ica l l y  
fo reca st . P r 1 nt-t h r o u g h  rat i o  w a s  g e n e ra l l y  O K .  R e s u l t s  we re a l so I n f l uen ced b y  s h o rtfa l l s  o f  
the  so-ca l l ed ' m eta l c a p a b l e '  d e c k s  t h e m se l ves ,  w h i c h  were t h e n  a r r i v i n g  o n  the  ma rket . 
T he re were except i o n s ,  of c o u rse , b u t  o n  the  w h o l e  f i rst i m p ress i o n s  were not  h i g h l y  
e n c o u rag i n g . 

To some exte n t  t h e  deck p rob lem i s  st i l l  w i th  u s .  S o me ma c h i nes wo rk bette r w i th  meta l 
t h a n  others .  You  wi l l  see i n  the  deck  rev iews that  I have g iven  a sepa rate rat i n g  f o r  meta l 
perfo rma n ce .  A b i g  t h i n g  a b o u t  meta l is i ts  very good H F  perfo r m a n c e .  T h i s  g i ves a usef u l  
t re b l e  a n d  u p per- t reb le  hea d ro o m  a n d  t h u s  red u ces se r i o u s  c o m p ress i o n  a t  h i g h  s i g na l  
leve l s ,  w h i c h  c a n  o t h e rwise b r i n g  i n to t h e  sens i t ive hea r i n g  ra n g e  h osts of  very obt rus ive 
n o n - m u s i ca l ,  i n termod u l a t i o n  p roducts ,  espec i a l l y  whe n the  deck has ' s l ow'  meter i n g .  

U ppe r- t reb le  hea d ro o m ,  a l t h o u g h  h i g h ly des i ra b l e ,  i s  less ' va l u a b l e '  w h e n  t h e  L F  a n d  H F  
headrooms a re l i m i ted by the tapes a n d  the dec k s .  i t  i s  m y  v iew t h a t  the  pe rfo r m a n ce of  
meta l ta pes and  cor resp o n d i n g  decks  s h o u l d ,  a t  least ,  come u p  to the  sta n d a rd s  of top­
f l i g h t  1 201's ox ides  a t  L F  and  M F .  

N ot a l l  the m u s i c  you reco rd , t h ou g h ,  i s  s o  r i c h  i n  h i g h - leve l  t re b l e ,  h a r m o n i c  a n d  
overto ne c o m p o n e n ts a s  to re n d e r  t h e  extra H F  headroom of  meta l rea l l y  v i a b l e .  i t  i s  
a l ready  l i m i ted  o n  m a n y  g ra mo p h o ne records  a n d  F M  ra d i o  p ro g ra m mes ,  a nywa y .  I n  m y  
o p i n i o n  the  expens ive  meta l b rews o n l y  become rea l l y  v i a b l e  when  the  m u s i c  fo r  reco rd i n g  
i s  o f  a p a rt i c u l a r l y  h i g h  stu d i o  q u a l i ty . T h i s  mea ns  t h a t  f o r  m a n y  a p p l i c a t i o n s ,  even i f  y o u  
have a meta l ca p a b l e  dec k ,  you  wi l l  s t i l l  b e  a b l e  t o  u s e  u p- m a rket 1 201' s ox i des a n d  o bta i n  
g ood res u l ts p rov ided you keep a keen eye o n  rec o rd i n g  leve l s .  Over-record i n g  i s  a p r i m e  
red ucer  of  sou n d  q u a l i ty  a s  I h a ve e m p h a s ised at  t h e  sta rt o f  t h i s  book . 

H a p p i l y ,  rece n t  batches of meta l were fo u n d  to be bette r t h a n  ea r l i e r  o nes . T h e  i m p roved 
treble res u l ts from p a rt i c u l a r l y  h i g h  coerc i v i t i es ,  but the d i f fere n t  fo r m u l a t i o n s  d o  tend to 
va ry a l i t t le  o n  th is  pa ra mete r .  To  a c h ieve the  best a t  L F  the meta l s  need to be b i ased 
adequ ate l y .  l n suf f i cent  b ias c a n  red u ce LF M O Ls q u i te  d ra mat ica l l y ,  w h i l e  f u rt h e r  
i m prov i n g  the  H F p e rfo rma nce . Coerc i v i ty wh i c h ,  a s  a l ready  i n t i mated , co r res p o n d s  to the  
m a g net ic  f i e l d  req u i red to  red u ce to zero  the  m a g net isa t i o n  of  a fu l l y  satu rated ta p e ,  and  i s  
c o m mo n l y  ex pressed i n  Oersteds . Va l u es a p p rox i mate 300-350 fo r  F e ,  500-600 Cr  a n d  C r  
types a n d  900- 1 , 000 + meta l .  T hese va l ues a lso  g i ve a measu re of  the  b i a s i n g  req u i red  b y  
the  tapes . 

L F  p e rfo rma n ce i s  dependent  o n  the  re nte n t i v i ty w h i c h  is t h e  m a x i m u m  re ma nent  
m a g net isa t i o n  t h a t  the  tape ca n accommodate ,  and  i s  c o m m o n ly exp ressed i n  G a uss .  
V a l ues a p p ro x i mate u p  to  a b o u t  1 , 700 Fe , 1 ,400- 1 , 600 C r  and  C r-types and  3 , 000-3 , 500 
meta l .  Y o u  ca n u n d e rsta n d ,  t h e refore ,  why it is that  meta l has  a fa r bette r H F  p e rfo r m a n ce 
t h a n  Fe o r  C r ;  a l s o  why Fe i s  c a p a b l e  of g reater L F  o u t p u t  t h a n  C r ;  a n d  a l so i n  theory ,  a t  
least , w h y  meta l s h o u l d  p rov ide  g reater  L F  o u t p u t  t h a n  t h e  o x i d es .  

M y  refe re nce b i a s  leve l  was esta b l i shed  f rom t h e  ' avera ge'  o f  a n u m be r  o f  decks  i n  meta l 
m o d e ,  a n d  the  b i a s  ent r ies  i n  t h e  meta l tape reviews te l l  of tape dev i a t i o n s  f rom that  
refere n c e ,  n otated ( 0 )  a s  fo r  the  other  ta pes . As s i m i l a r  tests were  a l so m a d e  o n  the  rev iew 
dec k s  t h e m se l ves you  wi l l  a l so be ab le to  esta b l i s h  a b ias l i n k  between the rev iew decks a n d  
ta pes , as  a l ready e x p l a i n ed ,  b u t  meta l ta pes h o l d  c l ose r t o  t h e  reference b i a s  t h a n  1 201's 
o x i d e s .  
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AUDIO MAGNETICS 
XHE METAL 
F i rst sa mp les of t h i s  tape were not encou rag i n g ,  
a c r i t i c i sm wh ich  co u l d  have been d i rected 
aga i nst f i rst samp les of other  make meta l s .  
B i as i ng  req u i red to be l ower t h a n  that  p rov ided 
by the average deck i n  meta l  mode to defeat 
ear ly u pper-treb le  ro l l -of f ,  but L F  M O L  was not 
then so good . l t  i s  l i ke ly  that su bsequent  samp les 
wi l l  reso lve better Coat i ng  fa i r  and cassette 
spoo led a l i t t le  no i s i l y .  

BASF METAL IV 
Latest sa m p les of th i s  brew were g o o d  bu t  
coerc iv i ty seemed be low some of  the h i ghe r  b i as  
formu la t ions .  M eta ls  i n  gene ra l  a re not  
par t icu l a r ly  low no ise i n t r i ns ica l l y ,  b u t  the  B A S F 
sa m p les seemed to do a l i tt l e  better on th i s  score 
t h a n  some .  Cassette spooled a l i tt le no is i l y ;  
coa t i ng  fa i r .  O n  some decks  the  t reb le  may 
' d roop '  a l i t t le  but  wou l d  be better i f  you can 
tu rn  down the  b ias .  

DENON DXM 
Latest sa m p les of t h i s  form u lat ion  came out wel l  
a t  my reference b ias ,  b u t  t h e  coerciv ity of m y  
samp les vee red be low that  o f  Maxe l l  M X ,  t hough  
rema nence was  a p p rox i mate ly the sa me . Good  
L F  a n d  MF  M O Ls were t h u s  sec u re d .  F requency 
response was essent i a l l y  f la t  in  a correct ly  
eq u a l ised dec k ,  w i th  a mi ld  t race of r is i ng  u pper­
t reb le .  Coat i ng  was good and fast-spoo l i n g  
q u iet .  I regard th i s  as one  of the  better meta ls at  
the  t ime of wr i t i n g .  

203 



L } 
...I u: u: u: CI) W 

<( >  a: u.. a:: a: - w  u.. W ::!: �  u.. w 
Ill ...I ...1 0.. J: a.. 

204 

en en UJ Cl) 
u.. Z z 0 ::!: �  u.. w J: CI) z 

FUJI METAL 
Very la test sa mp les of t h i s  formu la t ion  a lso came 
out  we l l .  For  the very best L F  M O L  b ias i ng  
req u i red to be a t r i f l e  a bove my reference;  b u t  
t h e  t a p e  c o u l d  be expected t o  w o r k  we l l  i n  t h e  
avera g e ,  g o o d  m e t a l  dec k .  S ma l l - f l u x  response 
wa s ' f lat '  and exten d e d ,  but  coa t i n g  at  u p p e r  
t reb le a s h a d e  ' f l u ffy'  o n  s o m e  sa mp les .  Th i s  
wou l d  no t  be hea rd . Cassette fast-spooled 
q u iet l y .  

MAXELL MX 
T h i s  i s  t h e  tape w h i c h  has the h a b i t  of  c o m i n g  o u t  
t o p  i n  my T a p e  Check ar t ic les .  I t h i n k  i t  i s  one  of  
the best , i f  not  the  best , of the meta ls  when 
p roper ly  b iased . The test  res u l ts speak for  
themselves . Coat i ng  was good a n d  cassette 
m e c h a n ics  p a r t i c u l a r l y  g ood . V e ry rece n t  C90 
s a m p les have e x h i b i te d  a b i a s  d e m a n d  s l i g ht l y  
l ower t h a n  t h a t  i n d icated for  m a i n te n a n c e  o f  
u p per  t reb le  

MEMOREX METAL IV 
Th is  fo r m u l a t i o n  i s  f r o m  t h e  very la test ra n g e  of 
M e m o rex tapes A l t h o u g h  actu a l  se l l i n g sa mp les 
were not  ava i l a b l e  a t  the t ime of w r i t i n g  I 
ma n a g e d  to a cq u i re a c o u p l e  of pre- p rod u c t i o n  
sa m p les f o r  mea s u re m e n t , a n d  I m u s t  a d m i t  to  
be ing i m p ressed with  t h e  f i n d i n g s .  Coerc iv i ty  was 
just  r i g h t  f o r  the ( 0 )  b ias refe re n ce ,  res u l t i n g  in  a 
very f l a t  f r e q u e n c y  response i n  t h e  test  ma c h i n e .  
L F  p e r f o r m a n c e  w a s  n o t  t o o  d i ss i m i l a r  f r o m  
o t h e r  top-g rade meta ls  a n d  H F  pe rfo r m a n c e  w a s  
exce l l e n t .  N o i s e ,  t h o u g h ,  s e e m e d  to be a t r i f l e  
h i g h e r  t h a n  some meta l s ,  b u t  t h e  s e n s i t i v i t y  a t  a l l  
f req u e n c i es was w e l l  u p  i n  leve l .  Coa t i n g  was 
v a r i a b l e  but the cassette fast -spoo led q u i e t l y ,  
t h e  tape  be i n g  presented i n  a n e w l y  d e s i g n e d  C ­
z e r o  a n d  l i b r a ry case . A t a p e  w h r c h  l o o k s  l i k e  
h o l d i n g  i ts  o w n  w i t h  t h e  b e s t  of meta l s .  
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OSAWA MX 
T h i s  C lass IV metal b rew was q u i te respectab le ,  
b u t  the sa m p les sent were C60s . I obta i ned a 
g ood LF perfo rma nce at my reference b ias  wi th  
h a rd l y  a n y  MF d ip ,  b u t  for  the  best  HF I was 
o b l iged to use a l i t t le  less than  the reference b ias .  
I cannot  c la i m  that  i t  matched the rea l l y  top 
meta l perfo rmers,  but  i t  i s  a good tape w i th  good 
cassette mec h a n i cs and a sta b l e  coa t i n g . H F  
i m p roves w i th  lower than  i n d i cated b i as .  

PHILIPS METAL 
T h i s  is  a nother  tape wh ich  has u ndergone stages 
of  i m provement . Coerc iv i ty  seems l ower t han  
m ost o the r  meta ls ,  w i th  the poss ib l e  exc l us ion  o f  
ea r ly  X H E  meta l .  I f  you have a non-meta l  deck 
wi th  adjustab le  b ias th is tape cou l d  be exper i ­
mented wi th  i f  you a re that  way i n c l i ned . 
Operate i n  Cr mode a n d  advance b ias f u l l y .  S nag 
i s  that  the erase f ie ld  may not be st rong enough  
to e l i m i nate a l l  traces of  a p rev ious  record i n g .  
You  wou ld t h e n  need to b u l k  erase . S m a l l - f l ux  
t reb le  w i l l  be down a l i tt le  i n  meta l  decks  of 
average b ias .  A l t hough  va r i ab le ,  coat i ng  was 
d i s t i nct ly  better th;m that  of  ea r l i e r  sa mp les .  
N o i se f loor  was a lso l ow ( poss ib l y  resu l t i n g  f rom 
the  l ower remanence ) .  Cassettes a l i tt l e  no i sy but 
n o  u n d u e  W & F .  Very rece n t  sa mp les seem 
h i g he r  coerci v i ty . 

REALISTIC 
SUPERTAPE METAL 
R ea l i s t ic  tapes a re so ld  by the  vast network of  
Tandy sto res . As th is  tape was sen t  w i th  the  
Rea l i s t i c  cassette decks  I t hought  i t  app rop r ia te 
to i nc l ude  it i n  t h i s  sect i o n ,  espec ia l ly i n  v i ew of 
the  exce l l e n t  L F  perfo rmance i t  gave . 

I nd eed my tests ( a d m itted ly  o n  a s i n g l e  C60 
sa m p l e )  i n d icated that the tape was ve ry c lose i n  
performance t o  other  g o o d  meta l s ,  t h o u g h  
coa t i n g  may have b e e n  a l i t t le  more var ia b l e .  
Cassette of  the  s a m p l e  w a s  q u i te respecta b le  
w i th  we l l -mou nted ro l l e rs a n d  g ra p h i te-coated 
s l i p  pad s .  LF perfo rmance was we l l  up with the 
top perfo rmers a t  the b ias reference ,  as were 
most of the  other para meters tested . 
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ELLIS MARKETING 
Hi there, 

The o t h e r  cla y C a r o l  a n d  I were m t h e  
g a r d e n  a n d  s h e  p o m t e d  t o  s o m e  
s n o w drops, r h e  ! I f S /  s ' g " s  o f  Sprmg a r  
r h e  e n d  o f  J a n u a r y !  The w 1 n t e r s  are 
cerwmly g e t ( l n g  s h o r r e r  There 1S 
s o m e r l 1 1 ng v e r y  specwl iib o u r  sprmg. 1 t s  
a r u n e  t o  clean up y o u r  l u  f1 a n d  we are 
c e r t a 1 1 1 ly prepared for r h a r  We c a r r y  a 
v a s 1  ra nge o f  r h e  lru e s r  cleamng 
a c c e s s  o n e s  a n d  would y o u  bel1e ve. an 
e le c t r o n 1 c  s t ylus cle a n e r  w/)lc/1  n o 1  only 
cle a n s  h u t  p o l1shes t l 1 e  st ylus lip Th1s 
Ull lque g a dg e t  IS marketed b y  A uc/10 
T e c h m c a  and s e lls for u n de r  [ 1 0  00 
C e r t a m l y  a b r e tJ k t f l r o ugh altho uyh I fe e l  
s o r r y  for t h e  n l i l twlacturers o f  w o m e n 's 
make up whose b r u s l 1  sales h a v e  no 
do ubt falh.' n l  

l u g h  p n c e s  b u t  f o r  t h e  m o n r h  o f  March 
we s h a ll b e  o lfer�ng t h e m  at very sp e C i a l  
p n c e s  from a s  lo w a s  £200 00 w l l l c h l 'm 
s u r e  y o u ·ll agree 15 a b a rga l f )  for a superb 
p1ece o f  r e c h n o l u g y  

O u r  r ep u t a t i o n  as r e m o t e  c o n t r o l  l i t  ! 1  
spe CialiSts s e e m s  r o  b e  sp r e a dmg f a r  
a n d wt de. b u r  for t h (J s e  w h o  fl l ) d t h e D u a l  
R e m o t e  S ys t e m  a lift  l e  t o o  l 1 1gh m prtt: e  
we h a v e  the Techmc S ys t e m  80 o r  t h e  
H l ( a c l l l  Tnple C u b e  n o w  1 1 1  s t o c k  agal f l  

B o t h  r h e A ns t o n p t J y de c k. s  t h e RDBO 
a n d  rhe RD 7 10 are s e lling e x t r e m e l y  
well a n d  o u r  o ffer for F e b r u m y  tor a 
h o n 1 e  rnal  c e n :nnly has c o n v m c e d  o u r  
c u s t o m e r s  a b o u t  o u r  fee lmgs o n  
A ns r o n  

T l 1 e  1 1 e w  y e a r  l i< l S  c e r t a m l y  s t a n e d  ! o r  
us m a b1y wa y desp 1 t e  t h e  s o  c a ller! 
e c o n o n u c  gloom as our sales h a v e  
1 1 1 cr e a s e d  a l l(/ t l 1 e  o 1 i l y  probl e ' ' ' ' foresee 
nught b e  a snortayt! o f  certam products, 
Vu/eo m p a r l ! c ular Wlule on t h e  subject 
o f  v f (/eo let 1 n e  m e n  ( I o n  films We carry a 
c o m p r e h e n s n ; e  range from children s to 
a dult v 1 e wJny a n d  t h e y  range 1 1 1  p n c e  
from u n de r  £20 00 t o  u n d e r  [50 00 r o  
b u y  We a l s o  r e n t  films fr o m  a s  lmle as 
£5 00 

The s a le s  o f  c a s s e r r e  de c k s  seems ro 
b e  on rile 1 1 1 cr e a s e  while pnces 1 1 1  
g e n e r a l  o f  tapes m c l u dmg M e t a l  h a vmg 
come down. e n c o urayes more p e ople ro 
record the1r o wn mar e n  a/. esp e C i a lly 1 n  
v 1 e w  o f  the nse m t h e  cost  o f  r e c o rds 
One o f  my liJ v o u n f e  r a nge has ro !J e  t h e  
N a k a m 1 c l 1 1  whose sl1ck s r ylmg am! 
p e r !Mm a n c e  IS h a r d  1 0  b e a r  The 
problem 111  t h t!  p a �- ,  h a s  been tl1e r a r h e r  

Nor  l u ng m o r e  r o  acid e x c ep r  m y  t h a n k s  
r o  a b u n c h  o f  g u y s  w l w  s r a n e d  o u t  n s  
c u s t 0 1 n e rs. b e c a m e  f r  1 e n ds. a n d  n o w  
h e lp o u t  m t h e  s h o p s  o n  S M u r d a y s  ami 
n o w  for t h e  'honours E drhe. t h e  t e a  
m a k e r. P h i /. t h e  c a s s e l l e  deck whll. 
Malcolm t h e  Q u a d  a r t 1 s t. Errol. : h e  
g e t , e r a l  all- r o u n der. G a u y  r h e  c o ffee 
dr m k e r. Yannt .  the h elp e r  a n d  la st.  but 
n o r  least.  R a v. t h e  w/l)e bnnger 
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FREE S E C U R I CO R  O E L I V E R Y  ON ANY SYSTEM I U K  Main land ) .  A system can be purchased by 
telephone using Access, American Express, Barclaycard, Diners Club or Credit Charge. 

For f u rther detai ls  telephone either of the n u m bers below 

E LLIS MAR KETI,N G 
SPEC IALIST H I - F I  C E NT R E S  

5 - 7  AR LINGTON PARAD E .  B R IXTON H I LL. LON DO N  SW2 

0 1 -733 6708 
LATE NIGHT Oi>£NING UNTIL Spm ON FRIOAYS 

79 HIGH STR E ET. S O UTH N O RWOO D .  LO N D O N  S E 2 5  

01 -653 4224 
LATE NIGHT O P E N I N G  U N TI L 8pm O N  T U E S D AY S  • S E C U R I C O R 

D E LI V E R Y  
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SCOTCH METAFINE 
T h i s  tape,  t o o ,  h a s  passed t h ro u g h  stages o f  
i m p rovement ,  t h e  l a test issues bei ng  better b u t  
n o t ,  i n  my o p i n i o n ,  u p  t o  t h e  q ua l i ty o f  t h e  top 
meta l  compet i t io n .  The  tape does have a very 
l ow no ise f loor  for meta l s ,  bei ng  on  pa r wi th  
some of the  C l ass 1 1  a n d  I l l  formu lat ions i n  th is  
respect .  l t  tended towa rds over-b ias i ng  at  my 
reference , which in the average meta l deck cou l d  
l e a d  t o  d roopy treble and  n o t  s o  good H F 
perfo rmance .  Coat i ng  of the  la test sa mp les was 
q u ite fa i r ,  but fast-spo o l i n g  was a bit no isy .  

SONY METALLIC 
Th is  b iased at  my reference w i thout  t roub le ,  the 
coerc iv i ty  of my sa mp les see m i n g l y  bei ng on  the  
h igh  s ide .  On  the average meta l deck , therefore, 
you shou ld  obta i n  a fa i r ly  ' f lat '  response with , 
perhaps ,  a touch of u pper-t reb le  l i f t .  LF a n d  M F 
M O Ls were q u ite fa i r  at the  test b ias  leve l ,  wi th  
about  average no ise .  Cassettes were j udged 
g ood a n d  coa t i ng  revea led trace of u p per-treble 
f l uctuat i o n .  

TDK MA 
The la test MA ( received about  the t ime of th i s  
wr i t i n g )  came out  very wel l .  Far  better t han  
ea r l i e r  sa m p les .  Coerciv ity was  j udged to be  
a ro u n d  that  of  S o n y .  As  a l so remanence .  
The  tape  wou l d  b ias okay i n  the average meta l 
deck , bu t  w i th  the possi b i l i ty of s l i gh t  u p per­
treble l i f t ,  wh ich  m i g h t  be desi ra b le .  No ise f loor  
was low, b u t  not  as  low as Meta f i ne ,  and L F  and 
MF M O Ls okay . Coat ing  was a rou n d  meta l 
average ,  as a lso cassette performa nce . 

There is a lso type M A - R  wi th  a much  more 
soph ist icated cassette; bu t  the tape i n  my 
sa m p les had a lower coerc iv ity than MA, ca l l i ng 
fo r  a l ower work i ng  b ias .  The resu l ts refer to M A .  
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IT'S A SAD FACT, 
that we ca n ' t  fi n d  a good cassette deck 
that's  made i n  E n g la n d . Lucki ly ,  
however,  we have so m e  excel lent  
m a c h i nes from N A KA M I C H I ,  S A N S U I  
a n d  O PTO N I CA .  We a lso stock 
P ioneer,  H itac h i  a n d  J . V . C .  

We have them a l l  on ful l  demonstration and 
guara nteed for 2 years. So come and have a l isten 
for yourself - its really the only way to buy. 
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The first hi fi you bought probably 
seduced you with its good looks. 

Maybe it looked and sounded great 
in the showroom, but once you'd got it 
home and listened to it a few times, 
you realised it wasn't the one for yoLL 

The honeymoon was ove1: 
The second time around, chances 

are you will be a few years olde�; a little 
wiser and, hopefully, several pounds 
richet 

You will pay more attention to 
I> 111Chl1u·c al details: 

Does the amplifier have a good alJnami"c range, 70 wpc output 
distortion and a 

N DC  servo circuit? 

Is the cassette deck metal tape 
compatible,with separate drive and take 
up motors and full logic touch controls? 

Does the FM/ AM tuner have 
linear phase ceranuc filters and servo 
lock nu"ling? 

Is the record deck direct drive with 
a special turntable speed mOiutor and 
an opto-electrOiuc end of record sensor? 

Of course, none of these features are 
unique to System 70. 

But togethe�;coupled with Denon's 
70 years experience in professional 
soLmd reproduction, they make it the 
perfect second choice. I Please send me derails ofDenon System-;Q.l 

Name ___________ - I 
I 

To: Eumig (UK) Ltd, 14 Priestley W..y, I London NW2 7TN. 

D E NON® I 



You've never heard anything like it in your life before. 

And we're not just talking about the name. 

The tape is pretty impressive too. 

Because its surface contains more magnetic particles 
than any other tape. 

Which means it can record more "bits of sound" than 
any other tape. 

Giving you a denser recording, and superior sound 
quality. 

We make sure things stay that way too. 

By covering its surface with a special coating, which not 
only holds the magnetic particles in place, but also leaves it 
mirror smooth. 

So your tape head positively glides over it. 

Without wearing itself out. 

Without wearing the tape out. 

Sounds almost too good to be true? maxel l  
It is. MMell lUK)  L!d . I  Tyburn Lane. Harrow. M1dd lesex HAI 3Ar Tel 01 423 0688 


