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YOU'VE NEVER HEARD ANYTHING 
LIKE THIS BEFORE.

Our sensational new Stereo 
Cassette Deck combines the designing 
exper ise of both Japan andItaly. 
Mario Bellini designed the outside so 
the deck can sit at45.° You can place it 
high or low on your shelving and still 
easily see the meters and controls. 
Yamaha designed the inside for 
superb sound. And you’ll find it 
irresistible at £179.

Unique to theTC ^80 L are the 
46Db peak level meters withL.E.D.'s 
that flash green at —3 peak level and 
flash red at +3 level. 
And listen to all the 
other

things it has: a Memory. A Limiter so 
you don't over- record. Dolby noise 
reduction.Switcbabl!' bias and 
equalisation for chrome. ferric and 
ferrichrome tape. Pitch Control and 
full mike-line mixing facilities.

It also has a headphone outlet. 
Inputs for two microphones. And it's 
portable with a built-in mains 
transformer. You can even record 
while you're out by putting the deck 
into the record mode, 
and

connecting it to a simple time switch.
When Martin Colloms heard the 

TC 800GL, he got figures of006% wow 
and flutter and 64Db signal to noise 
ratio. From this he concluded: 
“performance equals, and in some 
respects exceeds, the highest 
standards currently available? <Hi Fi 
News. July 1975.)

For more details write or
telephone Natural Sound 

Systems Ltd. Strathcona Road, 
Wembley, Middx.

01-904 0141.

OYAMAHA
MAKERS OF FINE 

MUSICAL INSTRUMENTS 
SINCE1887

ER SEEN ANYTHING 
LIKE THIS BEFORE.

® Dolby is a register^ Trade Mark of Dolby Laboratories Inc. TCXXX1L Stereo ( assetto Deck, £179 plus VAT.
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YOU CAN STOP LOOKING FOR THE FINEST 
CASSETTE DECKS IN THE WORLD.

Nakamichi are the finest. They designed the worlds first 3-head cassette system 
and put it into the first cassette deck ever to offer performance up to 20,000 Hz. 
And no one’s ever been able to touch them.

For more details write to NAKAMIC
Natural Sound Systems Limited, Strathcona Road, Wembley, Middlesex HA98QL. 01-9010141. 

. Top left: Nakamichi Tri-Tracer 700. 
The ultimate domesticcassette 
deck. £399^60 exciudingVAT

Right: Nakamichi Tri-Tracer 1000.
The professional standard cassette deck. 
£63T82 excluding VAT.

Lower left: Nakamichi Dual-Tracer550. 
The portable cassette deck with Nakami 
performance. £236 excluding VAT.



INTRODUCTION

AS WITH many ideas, 'Hi-Fi Choice: Cassette Decks' proved easier in 
conception than execution. Initially, all three parties involved in the 
project-the Publishers, Angus McKenzie Facilities Limited and myself 
-felt there was a need for an objective consumer guide to the ever pro­
liferating amount of hi-fi hardware equipment available to the public. As 
such, 'Hi-Fi Choice: Cassette Decks' is intended as the first in a series. 
Future volumes will review such items of unit audio as receivers, loud­
speakers, etc. Nowhere before has such comprehensive and comparative 
information been made available to the prospective purchaser. We 
believe the publication will make the reader able to both choose equip­
ment more wisely and understand the function of that equipment more 
fully.

The publishers and myself initially approached Angus McKenzie 
Facilities Limited to undertake the research and execution of this project 
as we believed that of all the independent audio laboratories available 
they were, quite simply, the most experienced and best equipped. The 
proof of the pudding, as the cliche admits, can be found in the reviews 
and conclusions that follow.

Additionally, both the publishers and myself would like to thank all the 
manufacturers, distributors and advertisers, without whose support and 
co-operation this project would never have materialised. We even forgive 
those who have been less helpful than we felt, in the circumstances, we 
had the right to expect.

But I believe the greatest thanks must go to Nicky Paul Barron and 
Dave Hudson, two of Angus McKenzie's assistants, who, despite all the 
frustrations and difficulties that occurred, worked above and beyond the 
point that either I or the Publishers had a right to expect.

Finally, our thanks to you, the reader, for having purchased the pub­
lication. It makes it all worthwhile. And should you wish to receive details 
of future editions of 'Hi-Fi Choice' please send a stamped addressed 
envelope. We will forward information as soon as it becomes available.

The Editor
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THE TAPE SPECIALISTS

5j"SP
CASH PRICE 5j"LP 

5^ DP
5j"TP 
7" SP 
7" LP 
T'DP 
7"TP 
8f'LP

BASE LH Hi Fi

LENGTH (Inc.VAT)
5"LP 900' £2.03
5"DP 1200' £2.46
5"TP 1BOO' £3.24
51"LP 1200' £2.46
5j"DP 1BOO' £3.24
5j"TP 2400' £4.0B
7"LP 1800' £3.24
7"DP 2400' £4.08
7"TP 3600' £5.03
ior LP 4200' £7.50

BASF Professional 
7"LP 1800' £5.40
7"DP 2100' £6.29
10j"LP 3610' £10.48
10j"DP 4200' £12.27

BASF LH SU PER 
5" LP 900' £2.00
5"DP 1200' £2.63
5r LP 1200' £2.41
5j"OP 1800' £3.82
7" LP 1800' £3.40
7"DP 2400' £4.71

MEMOREX 
5"SP 600' £1.40
5"LP 900' £1.47
5"DP 1200' £1.7B
7"SP 1200' £1.78
7" LP 1800' £2.44
10!"SP 2500' £4.54

SCOTCH 207 Professional
10j" LP 3600' £8.50

SCOTCH HjFi 
5"SP 600' £1.74
5"LP 900' £2 03
5"DP 1200' £2.46
5"TP 1800' £3.24

900' £2.2B
1200' £2.46
1BOO' £3.24
2400' £4.0B
1200' £2.99
1800' £3.24
2400' £4.0B
3600' £5.92
2400' £4.0B

8 TRACK CARTRIDGES

BASF
45min £1.16
64min £1.25
90min £1.44

MEMOREX
40min £1.02
60min £1.10
90min £1.21

SCOTCH
45min £1 27
90min £1.51

COMPACT CASSETTES
BASFLH
C60 £0.57
C90 £0.79
C120 £1.00

BASF SUPER SM
C60 £0.80
C90 £1.05
C120 £1.40

BASFCr02
C60 £1.15
C90 £1.45
C120 £1.90

SCOTCH Dynarange
C60 £0.53
C90 £0.69
C120 £0.96

SCOTCH Cr02
C60
C90

£1.07 
£1.39

PHILIPS
C60 £0.56
C90 £0.76
C120 £1.00

MEMOREX MRX2
C60 £0.71
C90 £1.02
C120 £1.40

Cassette Head cleaner £0.7 5

MEMOREX Cr02
C60 £0.97
C90 £1.40

MALLORYLNF
C60 £0.44
C90 £0.62
C120 £0.92

MALLORY EFR
C30 £0.63
C60 £0.77
C90 £1.05

EXTRADISCOUNT
Spend £5.00 Deduct £0.10

£10.00 .. £0.20
„ £15.00 .. £0.30
.. £20.00 .. £0.40
.. £25.00 £0.50
„ £30.00 £0.60
.. £35.00 „ £0.70
.. £40.00 .. £0.80
., £45.00 „ £0.90
,, £50.00 ,, £1.00

Postage: £0.15 per order.
Orders over £5.00 post free.
All prices INCLUDE VAT at 8%.
Offer applies to UK only.

( 8w H with Accnss I
I aJ

Prices correct at 13.8.75

MW

MILlH0USEBR0MHAMBEDF0RDTel.0akley3389
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NORTH EAST AUDIO LTD., 5 Charlotte Square, Newcastle upon Tyne NE1 4XF, England

PERFORMANCE ■ RELIABILITY; 
?M|«TRANSCRa

SSETTE RFC VW 
WORMA'. .AC

ETTE REGOLÒ 

ÌFORMANCF • R ’ 1^1« TRAN QRDFRS

MHY- PERFORMANCE RI 

¿E ALZ1w 
^ETTE RECORL 
i j QUALITY ■ PFRF< 

I tfE/ 
PTION CASSE!

QUz’

MK

ORMANCE ■

I RELIABIL 
RANSCI

)RMANCE -R: :

■ TRAN SETTE RECORD

^MANCE • RELIABILITY

ALITY ■ PERFORMANCE • REl
MEAL'TRAI

Reprints from leading technical journals of articles 
on NEAL equipment. together with fully descriplPic 
literature, will be sent on receipt of this coupon.

N,wie ■—
Address

“1
I

JNO^ W^OO^ . 5Cta^^a^N^^eWO^^^X^^nd

I 
I

I

-
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Before you buy your next cassette unit, 
come and have a browse round our 
showroom. We are Britain's leading 

cassette specialists, and here you will 
find the latest equipment, all with big 
discounts to help save you money. All 
our products are fully guaranteed for 
one year, including parts and labour.

Our experienced sales staff will 
demonstrate any unit for you, and below 
we list a selection from our wide range 

of cassette decks.

AKAi GX460 
AKAi 750

AUTO REVERSE 
AKAi 5100 
AIWA 1600 
PHILIPS 2520 
SHARP RT 2500 
FERGUSON 3274 
SONY TC138D 
SONY TC153SD 
PIONEER 6161 
YAMAHA TC800 
DORKOROER MK50 
SANYO 4250 
SANY0 4055 
SANY0 4260 
GRUNDIG CN 700 
AIWA 1500H 
NAKAMICHI 700 
GODDMANS SD100 
FERGUSON 3272 
HITACHI 20300

Rec.pr.
153.21

194.34
184.62
172.08
170.87
101.81
109.60
157.36
143.47
168.50
179.00
112.00
117.25

77.60
172.08
399.00

74.31
80.91

Ourpr. 
105.95

134.95
127.95

126.95 
76.95 
76.95 
POA 
POA 
109.95 
POA 
87.95 
86.95 
61.95 
76.95 
57.95 
POA 
H)A 
112.95
53.95 
56.95

Rec.pr.
AMSTRAD 7000 
BASF 8200 
GRUNDIG CN730 
HARMON KARDMON

HITACHI 2040 
HITACHI 02360 
ITT 88
NATIONAL 263 
NATIONAL 269 
PIONEER 4141 
PIONEER 5151 
PIONEER 7171 
SHARP RT480 
SANYO RD 4600 
SONY 177SD
TANDBERG TCD310 
TOSHIBA P470 
TOSHIBA PT490

AUTO REVERSE 
YAMAHA TB700

180.00
127.78

1000 189.00
108.19
92.50

153.64
89.05
81.94

139.82
158.83
189.73
113.59
237.00
305.51
181.00
122.68

140.86
157.88

Ourpr.
50.95 

139.95 
92.95

POA
79.95
69.95

109.95
POA
PQA
89.95

102.95
127.95
84.95

185.95
POA 
POA
99.95

119.95 
POA

ALPHA CD1OTO 
AIWA AD 1200 DNL 
AMSTRAD 6000 
BUSH 445 
BUSH BT 8503 
BASF 8W DNL 
OYNATRON CP1 
HITACHI 20200 
HITACHI 02150 DNL 
JVC 1668 
JVC 1667 MK II 
JVC 1669
JVC 1656 
NATIONAL 260US 
PHILIPS 2509 
PHILIPS 2507 
SHARP 442 
SONY TC129 
TOSHIBA 415DNL 
NORMENDE STEREO

ASTROCOROER

Rec.pr.
42.50
92.33

72.68 
64.00

120.00 
88.89 
68.19
83.30

159.00
119.00
229.00

99.00 
50.46
90.œ 
69.44 
61.99
74.03
81.77

45.41
All models subject to availability and price revision/ Prices correct at July 1975.

ADD VAT AT CURRENT RATE

Ourpr.
33.50 
69.95 
37.95 
57.25 
46.95 
89.95 
69.95 
49.95 
62.95

112.00 
PCA 
POA 
69.95 
^A 
53.95 
51.95 
48.95 
59.50 
66.00

31.95

Send 10p stamp for catalogue

CAVENDISH SALES cVntrV
W 279 283 WHITECHAPEL ROAD. LONDON, E.1 Tel : 01-247 3032. P&OE A.
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COWBST Selectivity
from the range of PIONEER Tape Decks
CT-F2121 CASSETTE TAPE DECK

All the controls are at your fingertips on the front access panel of the 
CT-F2121 Built on the same chassis as the 5300. 6300 and 7300 
amplifiers and ideal for stacking, it incorporates Dolby noise reduction and 
long-lasting 'Permalloy Solid' and 'Ferrite Solid' recording and erase heads. 
Other features include a tape selector switch, instant mode change 
switching, and a full auto-stop mechanism

SPECIFICATIONS
Modes: Compact Cassette. 2 Channel 
Stereo/Mono
Recording System: AC Bias System (bias freq 
85 kHz)
Heads: Permalloy Solid Ree/PB Head .IC 1
Ferrite Erasing Head x 1
Motors: Electronically Controtled DC Motor 
Wow & Flutter: Less than 0 1 2U«j (WRMS) 
Frequency Response: Regular Tape 30 13.000 
Hz (40-11,000 Hz±3db)
CAO, Tape 30-16.000 Hz (40-12,000 Ha3db)
Signal to Noise Ratio: Dolby off 48 db 
(Regular Tape)
Dolby on 58 db (over 5kHz Regular Tape)
By the use of CR02 Tape, S/N Ratio is further 
improved by 4.5 db over 5 kHz
Features Include: Tape Selector STD/CR02 with 
independently switchable Bias/EO
Built-in Dolby System (On-Off switch)
Full Auto stop mechanism
Instant Mode Charige Switching

CT-F9191 CASSETTE TAPE DECK

Pioneer have packed everything they know into the CT-F9191, which is 
designed for stacking with the 7500. 8500 or 9500 amplifiers. This unit 
has two motors, and a Dolby system which combines with tape selection 
facilities to give excellent frequency response and a signal-to-noise ratio 
which puts it at the top of its class. Features such as electronic instant­
change mode switching, recording peak level indicator, switchable MPX 
filter, memory rewind and LINE/MIC mixing, make this the ultimate in 
front-loading cassette decks.

SPECIFICATIONS
Modes: Compact Cassette, 2 Channel.
Stereo/Mono
Recording System: AC Bias System (Bias Freq. 
85kHz)
Heads: Ferrite Solid Ree/PB Head x 1
Ferrite Erasing Head x 1
Motors: Electronically Controlled DC Motor x 2 
Wow & Flutter: Less than 0.07% (WRMS)
Frequency Response: Regular Tape 25 - 
16.000Hz (35 - 13,000Hz ± 3db)
CAO, Tape 20-17.000Hz (30 - 14.000Hz ± 3db)
Signal to Noise Ratio: Dolby off 52 db (Regu!ar
Tape)
Dolby on 62 db (over 5kHz Regular Tape)
By the use of CR02 Tape, S/N Ratio is further 
improved by 4.5db over 5kHz
Features Include: Tape Selector STD/CR02 with 
independently switchable Bias/EO
Built-in Dolby System (On-Off switch)
Electronic Instant Change Mode Switching 
MPX Filter
Memory REW - Stop/Play (Ree)
REC Limiter
logarithmic meters (-40db/ + 5db)
Peak indicator ( + 5db)
Une/MIC Mixing
Automatic tape selector

AVAILABLE
AT DISCOUNT PRICES FROM COMET

throughout the U_K. - send for up to date price list.
For details of your nearest Comet Warehouse see Page 54.
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This is virtually the entire Sonab range.
It's undeniably smal -it goes from dear 

to dearer. (Though it was once dearer still.)
Yet it includes a system for c wry 

environment; but not for every^body.
Only for those who can truly appreciate 

high fidelity.
The discreet range of Swedish-designed 

stereo is centred around the unique ortho-acoustic 
speakers. Designed as precisely matched pairs, they 
give al the spatial depth of omnidirectionals- but 
with a perfect stereo image.

The geometry would take too long; it's 
explained in the Sonab literature. But the effect is 
instantly arresting.

Firstly, Sonab he!p you choose the system 
for your room.

Then you listen. And you'll hear 
something quite ethereal, quite extraordinary.

The music. Spacious, virtually infinite.
The system merges into the background.

You don't even know it's* 
there. Sonab

AddressName

^Sonab Limited, P.O. Box No. 4, Oldfield Road, Hampton, Midd.Tei: 01-979 0134-

0 Here's a rough sketch of my living room, with dimensions.Which Sonah system would be best? D I '11 need to know much 
more. Send me some literature, and tell me where I can hear Sonab.

The range is small, 

the possibilities



SO^ DEALERS
AVON 
T. BIRD, 
CanfordLane, 
WESTBURY.
LP.CROSS, 
Gloucester Road, 
BRISTOL M
AYRSHIRE
THECFN^ 
KingStrccl, 
RI^^RKOGR,
LS1STRACHAN, 
Bridgegare, 
IR^^
IBE STIRED CENTRE, 
SmithSuttt, 
AYR

ANGUS 
lARGS OF DUNDEE, 
WhitehaBSucci, 
DUNDEE.
ABERDEEN
ALERANDERS, 
HolbumSlrccl, 
ABERDEEN
BERRSHIRE
ALDERMASTON AUDIO, 
The Street, 
ALDER MASTON
ANIiONY RICHARDS, 
Sillwood Road, 
SUNNINGHTLL
FOX RADIO, 
MilfordStreei, 
SWINTON 
BERKSHIRE HI FI, 
Medway Precinct, 
Tilehursl, 
READING
SOUND SYSTEMS 
King Street, 
^DENHEAD.
ALDERMASTON AUDIO, 
l,Hurs1Housc, 
Northcrofl Lane, 
NEWBURY

CAMBRIDGESHIRE
RE MU AUDIO, 
4Mill Road, 
CAMBRJDOE
C^WNEL ISLANDS

LID., 
Bcnhdoi Succi, 
GUERNSEY
SOUND ENGINEERING, 
King Street, 
ST.HEUER.

CARMARTHENSHIRE
BERNARD REES STUDIO, 
NcwTown Centre, 
^^^THEN.
CHESHIRE
NEW DAWN, 
l-3CastlcGatc, 
CHESIBR
TRANSISTOR CENTNI'RE,
Green Lane, 
WILMSLOW
VAN BEK ELECTRONICS, 
K)--2MarkciStrect, 
ALYRSNCJ^W

OEYilON
RIOILOW ELECTRONICS LID., 
Roundhill Road, Broadpark, 
Livermud, 
TORQUAY
WESTRONICS,
Communications House, 
28 Newton Road,KingcrswcJJ, 
NEWTON ABBOTT
WANDSTALLHIFI, 
'fheflarbican, 
PLTMOUIH.

DRDIGHS^RE
COALT ELECTRONICS, 
1148 Conway Street,
WesiEnR, 
œil.a™ BAY.
DEREYSHIRE 
Cal.aR BUCHI AND, 
41-49 London Road, 
D^Y.

RED IRADIO, 
31 ^roCaul.a REad, 
SCRDYRIANIT
BORI&^YRSN, 94 Co^^ REad, 
^^^ONONTEES.

ESSEX ^^RIRE
CI CHEW & OSBOURNE, NORMAN BUTTER,
148UmwayRoad, Dicccnson Tcrace,
EPPING. LYIIL^
CHELMSFORD HI FI, J.K^^
6Comhill, 185YorkshireStreci,
New Shopping Precinct, 
CHEIALSFORD

RCXTID^T.
AUDIO ELE^CTRONICS.,

ESSEX HI FI, 
210 London Road, 
HADLEIGH.
RAYLEIGH HI FI,

23 Albert Road, 
MORECOMBE
FRADON RADIO,
36 Leigh Road, 
RDIOG
HOLDEN PHOTOGRAPHIC.

7 High Street, 
RAYLEIGFL
SOUND SUPPLIES, 
309 High Road, 
LOUGOTON.

5 Fishcrgatc, 
PRETON.
P&AAUDIO,
63 Liverpool Rnad,Crosby, 
U^^OGL

SI GITT & SOUND, 
15 Tadwonh Parade
Elm Park, 
HORNCHURCH. GERARD CARTER, 

Thomas Wicnd,
UPMINSTER CAMERAS, GARSTANG
177 51. Mary’sLane, 
UPMINSTER STEREO SHOP, 

Main Street,
BIT WISHAW.
JACHCARR, LEICESTERSHIRE
KIRKCALDY. LEICESTER HI Fl,
CONCORDE HI FI, 
St.John's Square,

219McltonRuad, 
LEICESTER

KIRKCALDY UNCOLNSHIRE
A. M NICOLSON, ADDYS.
BdlSitttt, WideBarGale,
ST.ANDREWS BOSTON
GRAMORGAN
HOLT HI FIDELITY

W.T.HOWARD, 
Red Lion Square, 
STAMFORD

SWANSEA. MANDERS,
SOUNDWAVE, 
LlandowTradingEstate,

2-4EdwardsStreet, 
GRIMSBY.

COWBRJDOE. LONDON
SOUNDWAVE, PFn:RBROWN,
Nolton Street, 18TranquiJVale,
BRJDOEND Blackheath,
HERTFORDSHIRE LONDONSE3.

KJLEISURESOUND, 
101Si.Alban’sRoad, 
WATFORD.

GRAHAMS ELE^^ 
86PcntonvilkRoad, 
LONDON NI

PHOTOSOUND, REW AUDIO VISUAL
1J Devils Unc, ‘0-.1,2Hi&S,r.ee t,
BISHOPSTORWORD. ColltereWood,

PORTOGRAM RADIO,
LONDONSW19

175 High Street, 
B.ALNET,

TEIT.SONIC.
92Toncnhm>Court Road,
LONDONWlWELWWYN DEPARTMENT STORE,

Bridge Road, 
WELWYNGARDENOIT.

HEMLYN HIFI, 
230Eltlianlli^iShrrt,
LONDONSE9

^^HIRE DELTA HI FI,
ANDGiVER AUDIO, 
Union Street, 
ANDOVER
HAMPSHIRE AUDIO, 
Chandlers Ford, 
NR SOLTOAlMREON.

250Ed^-^eRoad, 
WNDON,W^2.

LANARKSHIRE 
BRYSONS., 
Hamilton Road, 
MOTHER^LLWHnWAMS,

70HighSucct, MIDDLESEX
WTNCHESTERR. DA^ONICS,
^^TOGTONSHIRE
TiE AUDIO SPECIALISTS.,

119a High Sucet, 
TEDDINGTON

12 The Broadway, St. Ives, MUSICRERE,
HUNTINGTON 63 HighStreet, 

HO^L^
ISCoOFALAL DELTA HI FI,
TH.COLEBO^ J5Bcll Road,
ölVictoria S^trt 
IDOUGLAL

HOUNSLOW.

ALINX AUDIO,
EllerslicRoad, J&BEI.E^ONICo,
CROSBY. Randolph Place, 

EDINBURGH.
INVERNESSHIRE AUDIO AIDS,
^LIE& SIMPSON, 
BaronTaylorStrect,

Morningside Ro ad, 
EDIHRL^GH.

NORTHUMBERLAND
T.S.FORD,

BENNET &BROWN, 202PukVicw,
2AUltonRoad, WU^RDYBAY
GRAVESEND.
THE OBRERE C^IRE, NORTH EAST AUDIO, 

Redi^sionHou«,
4WcstS^^ FonhBanks,
SI^^INGBOURNE. NEWCAS'ITYUPONTYTI'NE

. RE C^^I^L 
19Sun Strtret, NORTHAMPTONSHIRE
^^^REURY. AUDIO T^ALE,
D. E. IHADAWAY, 95-97 Watling Sttrt

23-25Demg3te, 
NOR^^^TON.

GHILGHAM. NOREOLK
PHOTO C^ALT, (^^ANAUDIO,
40 High Street, 
ASHFORD

2ThcB^ Row, 
GREATYARMOCTTh

^SOUNDSYS^^ NORWICliJflFl,
218KgbS^ 23^1imbcrhUl,
BRO^Ml. NORWICH.

^NEREWSI^ 
VICTOR MORRIS., 
Cagylc Street, 
GLASGOW.
TALISMAN HI FI, 
SlockwcllStreet, 
GCRDOW
McCORMACKS, 
BalhSmet, 
GLASGOW.
G. H. STEELE, 
St. GeorgtsRoad, 
GLASGOW.
J. D. C^BERTSON, 
Cambridge Street, 
GLASGOW
CLYDESDALE,

CHARLES FRANK,
Sahmarket,
GLASGOW

^=
RH>T^ AGENCIES, 
JOSlalionRoad, 
REDHILL
RHYTHM AGENCIES, 
High Street, 
REIGAE
UNTLET PRODUCTS, 
J5HighS1reet, 
NEW MALDEN
AERCO RECORDS.
Ciobham Road, 
WOKING
LLOYD& KEYWORTH, 
26-28DewnmgStrcct, 
FALNHAM.
MUSICCFl',
The Precinct, 
EGHMi
WALTON AUDIO, 
HighSlrecl, 
WALTONON T^TiS.
WEYBRIDGE AUDIO, 
High Street, 
^TYRRIDGE

SUFFOLK
PROMENADE,
Lydgatc House, Crown Street, 
BURY ST EID.MUNDS
JOHNWELLSLm, 
44 London Road Nonh, 
LOWESTORE

Rl ^GFSS Hll .I. CAMERAS, 
92ChurchRoad, 
BURGESS HILL
BOWERS& WILKINS, 
IBcckclBuildings, 
Link Hampton Road, 
WORTHING.
CENTRAL RADIO, 
15 Langley Road, 
IASYROTTINE.
HYMASS GILBEE & MONSON, 
SOUND UNLIMITED, 
149NonhStrcct, 
BRIGHTON
SOMERSET
ABBEY AUDIO, 
HighStrect, 
BA1h
GREGORYS RADIO, 
Market Place, 
WELT
STAFFORDSHIRE
W.T.P.TOE ’ 
191S1arionS1rcet, 
BURTON ON TRENT.

RITS, 
2JTamworthStrtrt, 
U^IELD.
TOMREERIE, 
Bridge Street, 
STAFFORD.
CLEMENTWAIN, 
HighStreet, 
NEWCASTLE UNDER LYME

SHROTO^
AVVNM Fl, 
WyleCop, 
SHREWSBURY

WESTMORELAND
J.DYRS^^ 
Rani Street, 
KENDAL

WARWICKSHIRE
UBBYS 
244SohoRoad, 
BIRMINGHAM.
FORUM HI FI, 
The Forum, 
3 Longfellow Road, 
Walsgrovc, 
COVENTRY.
CINE EQUIPMENT, 
ShcepSucct, 
SYRATFORDUTONAVON
YORKSHIRE
ALLN& WALKER, 
ScdbcrghBuildings, 
ILKLEY.
JOHN SAVILLE, 
Goodramgale, 
YORK
KEIGHLEY CAMERAS, 

Cavendish Street, 
KEIGHlEY
J. W. GARNETT, 
MarkclPlacc.
SETLE.
GRATISTOLL, 
l.andsLanc. 
LEEDS.
A-ZRADIO, 
758SpringBank, 
HULL
GOFF JACKSON, 
Hyde Park Comer, 
LEEDS
HUDDERSFIELD HI FI, 
Coapel F ill, 
HUDDERSFIELD
SOUND70, 
Ilcrkky l'rtcinci, 
Ecdeshalh 
SHEFFIELD
TAPE CENTRE, 
30 Kings Cross Street, 
HALIFAX.
ERlCWILEY, 
64 Bcancroft Road, 
CASTLEFORD
SIThiOTTO, 
Scon Road, 
SELBY.
SHEFFIELD SOUND CENTRE, 
EcclcshallRoad, 
SHEFFIELD
AUDIO PROJECTS, 
BlenheimTernce, 
LEEDS.
MCKENNA&BROWN, 
135Hig;hSirc, 
REDGAR
McKENNA&BROWN, 
190LinghorpeRoad, 
Linglhorpc, 
MIDDLESBROUGH.
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REW Will MATCH ANY GENUINE 

ADVERTISED PRICE ANYWHERE IN UJI

NRIIUMHE
RRP £138.08 plus VAT

RIW PRICI £89.90 plus VAT
PIDNEIR Clf2121A

PIONEER CIED1D1A

RRP R277.S5 plus VAT
RIW PRICE 178.90 plus VAT

Telephone for our prices on:
Technics RS273US 
SonyTC153SD 
Sansui 3000 
SonyTC138SD 
SonabC500 
Yamaha YB800

NEAL102 Mk.ll 
Technics RS676US 
Nakamichi 550 
NEAL103 
SonyTC177SD

Centrepoint, 20-21 St Giles High Street, 
London WC2. Tel: 01-240 3066/7 
146 Charing Cross Road, London WC2 
Tel: 01-240 3064/5
Mail Order and Video :
REW House, 10-12 High Street, Colliers Wood, 
London SW19 2BE. Tel: 01 -540 9684/5/6

REW offer an unique combination 
the advantages a hi-fidelity enthj 
could wish for Probably the fines 
lection of quality audio equipment 
found anywhere under one roof 
comparator demonstration facilit' 
help with your selection Our sta 
knowledgeable friendly and ht 
and our prices are the most con 
tive anywhereREMi

^udiol/isual©



CASSETTE TECHNOLOGY HAS MADE 
TREMENDOUS PROGRESS. . . .

. . . KJ HAVEN'T STOOD STILL EITHER

Until the past year or so the Hi-Fi enthusiast has 
tended to regard the cassette as the pour relation 
in his search for high fidelity reproduction. 
However, with the introduction of more sophis­
ticated machines together with the rapid im­
provement in both ferric and chrome tapes, he 
has quickly realised the huge potential of re­
production from the cassette.

We at KJ have matched the progress of the 
cassette and at both our Watford and London 
showrooms visitors can see and hear the very 
best cassette decks on the market today, many 
of which are tested in this publication. With a 
range of decks available from the Nakamichi 
1 O0O to the Technics RS263 we have ac­
cumulated a vast amount of practical experience 
to help guide customers to the equipment best 
suited to their needs. We also have sales staff 
who are fully conversant with the technicalities 
of today's cassette decks plus excellent demon­
stration facilities which we invite you to visit at 
Watford or London.

K
^ LEISURESOUND

48 Wigmore Street, London W.1. Tel: 01-486 8263
101, St. Albans Road, Watford, Herts. Tel: Watford 45250

Showroom hours-Monday-Saturday 9.30 am-5.30 pm.
Thursday late night until 8.00 pm.
LOW DEPOSIT INSTALMENT CREDIT FACILITIES EASILY ARRANGED.
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All the BEST BUYS 

from

Rush HiTi Centres

Technics RS676US

'Aiwa AD 1500

“Sony TC177
‘Yamaha TC800G L

SonabC500 
Aiwa AD 1500* 
Pioneer CTF2121

Phone us for best prices and availability

Rush Hi-Fi Centres:
6 Cornhill, Chelmsford, Essex. Tel: Chelmsford (0245) 57 593
74 Baddow Road, Chelmsford, Essex. Tel: Chelmsford (0245) 64393
38 North Street, Romford, Essex.

Technics RS676US* and 
RS273US 
YamahaTCSOOGL* 
Trio KX620and KX710* 
SonyTC177\138and153

14



staggering 67.5dB with Dolby.This was 
quite unthinkable about five years ago.

With an old cassette recorder, BASF
The most significant advance in 

cassette tape technology for the last 
five years’

LH Super cassettes dramatically decrease 
distortion and give a cleaner, sharper sound 
quality.

Angus McKenzie’s very words. Allow 
us to explain:

The LH prindplc is of course welL 
: known. Inven ted by BASF in 1967, LH tape» 
uses smaller ferric particles for less noise, 
at a greater density for higher output.

But with a modern, high quality 
stereo cassette, deck with Dolby, such as the 
BASF 8200, the sound quality c an be almost 
indistinguishable from a live broadcast or > 
master tape.

As a reel-to-reel tape, LU Super is in
BASF LH Super extends the principle 

on both sides, using the smaller still, and 
more evenly-sized particles of Maghemite, 
and a completely new High Density Coating 
process.

This is what it means in concrete 
terms: where LH cassettes gave 4.2% 
distortion at Dol by level, LH Su per 
cassottcsgave 0.8% distortion at Dolby 
level. (And on the BASF 8200 Stereo Deck, 
the level was only 0.45% at Dolby level).

The signal-to-noise (CCIR weighted, 
ref. 5% distortion, with unity filter gain 
at 2kHz) is all of 58dB without Dolby, and a

our opinion quite unsurpassed.
The figures quoted above are Angus 

McKenzie’s own readings.The claims made 
for BASF LH Super cassettes, it’s only fair 
io point out, are our own.

It's also fair to point out that Angus 
McKenzie has heard each claim and nodded 
sagely. He wouldn't contest a word.

For more information, please wie 
to BASF (UK) Ltd., Knightsbridge House, 
197 Knightsbridge, London SW7 ISA. Or 
call 01-584 5080.

BASF-you've been listening to 
us for years.

IF IT’S GOOD ENOUGH 

FOR ANGUS MCKENZIE...



MAIN AGENTS FOR
ALPHA, ARMSTRONG, AIWA, BOSE, 
BOWERS & WILKINS, 
CAMBRIDGE, CELESTION, 
GOLDRING, GRIFFIN, 
HARMAN KARDON, KOSS, 
NIKKO, PIONEER, 
QUAD, REVOX, SONAB, S.M.E. 
STUDIOCRAFT, 
TANNOY, TEAC, THORENS, 
UHER,

SHOP AND HOME 
DEMONSTRATIONS

Before 
Buving 
Your 
fL

TEREO

OPEN MON-THURS 9.30-6.00
FRI. 9.30-8.00

SAT. 9.30-6.00

Libby's

HI-FI RECORDS

244 SOHO ROAD BIRMINGHAM 821 SLR
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” WHY THE WORLD'S FIRST 
rAPE MANUFACTURER RECOMMENDS 

BASF STEREO CASSETTE DECKS.
Since the leading manufacturer 

of tape also invented and developed 
the stuff, they do have a natural 
interest.

And they don't recommend 
lightly.

So what do they see in the new 
, BASF Stereo Cassette Decks?

Both the 8100 and 8200 decks 
have very precise channel separation. 
That means a perfect stereo effect over 
a massive frequency range.

Plus every conceivable facility 
from individual channel controls to 
automatic chrome switchover,pause 
and index counter, illuminated 
recording level meters and both 
automatic and manual recording 
level controls.

And of course, they have Din and 
Phono connections, compatible with 
any Hi-Fi system.

Both decks carry DNL noise 
limiting, but the 8200 also has the 
Dolby noise reduction system, essen­
tial to optimum cassette reproduction.

In fact, the 8200 comfortably 
exceeds every aspect of the Din 45 500 
Hi-Fi norm. It even has its own 
memory, to help you find preset 
passages.

And who made the first tape? 
BASF of course.
BASF-the complete cassette 

system, from the people who started 
the tape industry forty years ago.

BASF-you've been listening to us for years.

BASF United Kingdom Limited,
Knightsbridge House, 197Knightsbridge, 
London SW71SA. Tel: 01-584 5080.
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phone

I you get

h. a bit more _
atcI^adfordcHiFi. ■

f ^More choice 

more service

more discount.

t • 52-54 GloucesterFd 

Bristol 7 

0272-422709 

mail ordef 

GBarclaycard ™ 

Access w



HOT CHOICI 

CASSIUF DICKS

is the first in a series. Future volumes include 
Receivers, Amplifiers, Loudspeakers and 

Turntables. Should you wish
to advertise contact Richard Howell

1 Wardour Mews, London, W1V 3F F 
telephone 01-4341844
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THE BEST TAPES FROM A&M RECORDS

Burt Bacharach 
“PortraitIn Music” 
CAM/YAM 2010 
includes: "I'll Never 
Fall In Love Again"

Herb fllpert & the Tijuana Brass 
GREATEST 

HITS

Sergio Mendez 
“Greatest Hits"
CAM/YAM 985 
includes: "Mais Que 
Nada7 "Daytripper? 
"fool On The Hill” 
"Gain' Out Of My Head:'

HerbAlpert 
"Greatest Hits" 
CAM/YAM 980 
includes: 'Ofrdy Bull;' 
"Spanish Rea? Sc 
What's New’? "Up Cherry 
Street;’ "Tijuana Taxi:’

“The Lo;k Oftove? 
"This Guy's In Lover 
"Raindrops?

Carpenters 
"The Singles" 1969-1973" 
CAM/YAM/YQM 63601 
includes: "Top Of 
The World;’ 
"Good-bye? “To Love? 
"Yesterday Once More? 
"Close To You?

Carole KingT:;estQ p 
CAM/YAM/YQM 2025 
includes: "I Feel The 
Earth Move? "it's 
Too Late? "You've 
Got A Friend;' 
"Smackwater Jack:’

Carpenters 
"Horizon" 
CAM/YAM 64530 
includes: "Please Mr. 
Postman:' "Solitaire;’ 
"Only Yesterday? 
"Desperado?

Ozark Mountain 
Daredevils 
“It'll Shine 
When It Shines" 
CAM/YAM 63654
i ncludes: "Jackie Blue? 
"It Could Be Better? 
"E. E. awsonr "lowlands?

joan Baez 
"Diamonds Rust" 
CAM/YAM 68313
includes: "Never Dreamed 
You'd Leave In Summer? 
"Simple Twist Of Fate?
“Dida? "Danny Boy?

Andy 
Faiweather Low
“La Boc ga Rooga” 
CAM/YAM68l2r 
includes: "Jump Up 
And Turn Around;’ 
"8 Ton Crazy;’ 
"Champagne Melody? 
"My Bucket's Got A 
Hole In lt?
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Introduction

UNTIL recently the average person has regarded tape recording as a 
black art. Fifteen years ago, most machines were so complicated to 
thread up and cperate that they were only owned by professional 
engineers, musicians and real enthusiasts. Not surprisingly, the use of 
such equipment in the home was confined to the male of the family. The 
distaff side, quite justifiably, had neither the time nor the patience to 
learn. However, by the end of 1974, according to the British Radio 
Equipment Manufacturers Association, more than 35% of all households 
in the United Kingdom owned some form of tape replay and/or record­
ing equipment-a figure which is expected to more than double within 
the next five years. And, of the equipment in use, almost 90% employs 
the compact cassette configuration.

When Philips introduced their cassette system 
some ten years ago, they hardly could have 
realised that it was eventually to become the 
most popular audio recording medium. Initially it 
was designed as a 'LoFo' means of recording and 
reproducing background music, rather than the 
serious recording of high quality music 
programmes.

Early cassette recorders had an extremely 
limited frequency response and a very poor signal 
to noise ratio-even worse than the first domestic 
reel to reel machines, which were produced as 

early as 1950. The response on the first Philips 
cassette recorders only extended to around the 
6kHz mark and some, as I well remember, were 
20dB down at 10kHz! In addition, speed varia­
tions made such machines totally unacceptable 
for recording serious classical music.

It was not until 1970 that any remarkable im­
provement in the signal to noise ratio (ie: hiss) 
was made. In that year Ray Dolby, a brilliant 
American electronics engineer, designed in con­
junction with his team a domestic version of his 
Dolby noise reduction system. This was and is 

21



Introduction

still known as the Dolby B system. A small 
experimental production run of these units which, 
when coupled to any domestic tape recorder, 
gave up to a 10dB improvement in tape hiss level 
without any significant reduction of quality, were 
produced. This prototype system was evaluated 
by many potential licencees who were already in 
the field of cassette recorder manufacture. It 
soon became obvious that the system improved 
the cassette medium to the extent that, with 
considerably superior mechanics, cassette 
recording could become a much higher fidelity 
process.

Throughout the world, work began in earnest 
to improve the relatively poor performance of 
cassette recorders. Amongst the first to produce 
a higher quality deck were Advent in the United 
States and Nakamichi in Japan. However, the 
first deck to show a significant improvement was 
made by Wollensack-a branch of the Minnesota 
Mining and Manufacturing Company, who are 
also responsible for the manufacture of Scotch 
recording tape. Incorporating Dolby, the Wollen­
sack deck was the first to achieve relatively good 
stability in the transport, and was, in fact, used by 
Advent. Later versions of the same deck are now 
used in the Wollensackmachines marketed in the 
United Kingdom by 3M, as well as NEAL 1028 
and 103, which are thus American decks but all­
British electronics.

The early Nakamichi decks incorporating the 
Dolby B system were marketed by many 
companies in the United Kingdom, including 
Wharfedale, Bell & Howell and Kellar. Un­
fortunately, despite their showing considerable 
improvement over previous non-Dolby models, 
the mechanical performance of these decks left 
much to be desired. The main problem was poor 
head to tape contact caused, in part, by the tape 
weaving up and down the capstan.

Looking back rationally at the early days, 
cassette tape itself was generally rather poor, 
having a limited response and dynamic range. It 
also tended to hiss much more than its modern 
equivalent. I think it true to say that the very 
latest tapes give an improvement over their early 
predecessors almost as great as the improvement 
created by Dolby processing.

Thus, the best stereo cassette recorders using 
the best cassette tape are capable today of giving 

a performance that is more than acceptable to 
the vast majority of users. Certainly, the best 
modern machines have a wide frequency res­
ponse and a good signal to noise ratio. Most have 
acceptable wow and flutter and, in general, the 
result is in many ways superior to the good 
domestic reel to reel machine of twelve years 
ago.

However, the publishers feel that the majority 
of the public are still in a quandry when it comes 
to deciding which stereo cassette recorder would 
be best suited to their requirements for the 
minimum cost. Almost all retailers have a vested 
interest in tending, naturally, to recommend 
models which they stock, which may not neces­
sarily be the best answer to a particular user's 
requirements. Additionally, the reviews of cas­
sette recarders appearing in the hi-fi magazines, 
although useful in many respects, usually fail to 
give comparisons of performance, thereby 
making it difficult to relate the review to optimum 
value for money. The Consumer Association 
partly fills an urgent need, but simply cannot 
allocate enough space to go into sufficient detail 
to enable those who are really interested to 
discover how all the technical parameters vary.

This book has therefore been written to explain 
all the different parameters met with in cassette 
tape recording, compare the performances of the 
majority of available machines, and thereby 
enable the reader more easily to make a choice. It 
must be emphasised, however, that the results 
published are those made specifically on the 
machines submitted for review, and neither the 
publisher nor the laboratories can accept any 
responsibility should the performance of any 
machine fail to come up to expectation. Very 
great care has been taken to ensure that all 
testing has been done fairly, and in such a way as 
not to favour certain machines whilst unfairly 
condemning others. To illustrate to the reader 
exactly how the project commenced we include 
the text of the original letter sent to each supplier, 
detailing the entire project:

"HI-FI CHOICE: CASSETTE DECKS 
"Until now. the prospective purchaser of hi-Ii equipment 
has had to base his buying decision on fundamentally 
inadequate information. Apart from manufacturer's 
litP.rntiirn, rli\IF=!rc;P. rA\iiPwc; writtAn nccnrrlino to different 
criteria in various magazines, and not always reliable advice 
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Test Programme

from shop salesmen, the potential customer has little from 
which to make a choice.

"Hence Hi-Fi Choice.
"Each volume in the series will comprehensively review all 

available equipment within a specific product category, 
occasionally excluding brands which, in the opinion of the 
publishers, are insufficiently available.

"The first volume in the seies, 'Hi-Fi Choice: Cassette 
Decks,' is to be published towards the end of September 
with a planned print order of 70,000 copies.

"Aquarius Publications have appointed Angus McKenzie 
Facllities Limited to carry out all the measurement and 
research work for the cassette recorder project. The 
compilation of written material will be under the personal 
supervision of Angus McKenzie with Richard Howell acting 
as editor.

"The reputation of Angus McKenzie Facilities Limited is 
such that the publishers have every confidence that the 
contribution of Angus McKenzie Facilities Limited wlll be 
totally impartial. Consequently, the publishers beiieve that 
all manufacturers/importers will be able to support this 
project fully.

"Angus McKenzie Facilities Limited will be testing all 
machines to the same measured standards, so that readers 
will immediately see how models with widely differing 
performance claims will, in fact, compare in operation.

"In the interest of readers, the detailed notes which 
follow will be disclosed in full in a foreword to the 
publication, and thus the publishers again have confidence 
that the reader will accept the entire methods and means by 
which the project has been accomplished.

"All manufacturers and distributors of stereo cassette 
decks with a recommended retail price in excess of £125 are 
requested to submit a sample of any machine they wish 
reviewed to Angus McKenzie Facilities Limited as soon as 
possible.

"Although brief reference will be made to any model 
unavailable for review, the publisher will stress that a 
critical inference is not necessarily intended. However, the 
publishers feel that it is in interest of both the trade and the 
reader for all machines to be represented.

Each recorder submitted to Angus McKenzie Facllities 
Limited will be given a brief subjective check shortly after 
arrival, and the supplier will be told at this stage if there is 
any basic fault condition detected. The supplier will then be 
asked, in his own interest, to exchange the machine within a 
period of a few days, without any charge for the 
Laboratory's time. If, however, after all tests have been 
completed on a machine that did not appear to have basic 
faults at the time formal tests commenced, Angus McKenzie 
Facilities Limited feel that the tested sample s not typical in 
performance, the supplier will be invited to resubmit an 
extra sample for testing. Because of the high cost of the 
general testing programme, the supplier wll be asked to 
bear the cost of a retest, which will be charged at the normal 
rates of Angus McKenzie Facilites for such work. Naturally, 
if a supplier is satisfied with the figures for the originally fully 
tested sample, these can be allowed to stand without 
further tests and no mention will be made that the supplier 
was asked to submit a further sample, However, if a retest 
does occur, even at the manufacturer's expense, a brief 
mention will be made in the text, together with the reasons 
for which the retest was deemed to be necessary.

"TEST PROGRAMME
"After testing a sample of machines, Angus McKenzie 
Facliities Limited will submit copies of the entire test 
proyrarnrne to all suppiiers, who wlll then be invited to 
comment within seven days. The laboratory wlll consider 
any comments, and although they wlll tie prepared to make 
alterations to the procedures where appiicable, they reserve 
the right to take the final decision as to employed 
procedures. An additional seven days wlll be allocated for 
discussions on procedures, and it is hoped that any 
differences can be resolved in this tmel

All manufacturers are asked to submit user and service 
manuals (including crrcuits) with the equipment, and also 
two cassettes of each cassette type lie: C60, C90, Fe, Cr, 
etc.) for use with each machine. The laboratory reserves the 
right to choose an alternative cassette brand if, in its 
opinion, the recommended brand is too difficult to obtain. 
The suppliers, however, wlll at all stages be informed if such 
problems arise, so that suppiiers can themselves suggest 
alternatives, if necessaryl

"The publishers additionally ask suppiiers to send two 
suitable microphones for each recorder or group of 
recorders, which they deem suitable for use with therrequip- 
ment. Although the microphones wlll not themselves be 
tested, the mic/recorder combination wlll be checked 
subjectively. The Laboratory wlll itself choose a suitable 
microphone if the supplier does not want to be seen to 
prefer any specific brand.

"The publishers request the suppliers to be responsible 
for the insurance of all equipment loaned for review during 
the time that the equipment is away from the suppliers' 
premises.

"All suppliers wlll be shown the reviews and data by 
request to Angus McKenzie Facliities Limited at the 
Laboratory premises. Copies of such material, however, wlll 
not generally be made avalabe before pubiication.

"Neither the pubiishers nor Angus McKenzie Facliities 
Limited can be held responsible in any way whatsoever for 
any errors or omissions contained in the pubiication. 
Naturally, the Laboratory will take all reasonable steps to 
ensure the impartiaitty and accuracy of conclusions made. 
Every attempt wlll be made, therefore, to make the 
publication fully representative of the cassette recorder 
scene, since it is realised that this publication wlll clearly 
have both influence and far-reaching consequences in the 
future designs of equipment.

"It is intended also that the pubiication wlll be made 
avallable in a similar format in other countries, and the 
publishers reserve the right to pubiish relevant data overseas 
with, however, the full knowledge of suppiiers at the time.

"New models not available anywhere at the commence­
ment of tests can be submitted up to 30 June 1975 for 
inclusion. Therefore, the pubiishers would appreciate 
knowledge, which will be held completely confidentially, as 
soon as possible, to facilitate internal production arrange­
ments.

"It is understood that the price will, of course, be a 
contributory factor in determining the value for money of 
any particular untt, and naturally less expensive models will 
not be expected to perform to as high a standard as more 
expensive models. In this context the publishers will also 
bear in mind typical retall prices in addttion to those claimed 
is recommended retail prices."
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How a cassette recorder works

How a cassette recorder works

The cassette itself contains tape which is only -/i-" 
wide-approximately half the width of a normal 
open reel tape. Across this width four tracks are 
recorded, two in each direction. This allows a 
cassette recorder to record stereo in one direction 
and, by turning the cassette over, to record an 
additional stereo' track in the opposite direction. 
The layout of the tracks is shown in fig. 1.

The cassette tape first passes over an erase 
head before recording takes place. An extremely 
high frequency alternating current, obtained from 
an erase oscillator, is passed through the erase 
head to wipe out any recording that had pre­
viously been made on the relevant stereo track.

The tape then passes a record head, which is 
fed with an audio current and a high frequency 
bias current, the combination of which allows 
audio to be recorded onto the tape in the form of 
variations in the magnetisation of the tape's 
oxide particles. The high frequency bias current 
is, in fact, obtained from the erase oscillator but 
at a much lower level, since it purely has to 
magnetise the oxide particles in such a way that 
audio currents will then vary this magnetisation, 
in order that on playback the distortion will be 
acceptable. The process is similar to the biasing 
of transistors in electronic circuits, since without 
bias both a recording and an amplifier would 
have exceptionally bad distortion and, at low 
levels, would not work at all.

On playback, the variations in the magnetis­
ation of the tape's oxide coating are picked up by 
the extremely narrow gap on the playback head. 
On almost all cassette recorders this is the same 
head as that used for record, but with different 
switched connections. The variable magnetic 
field produced in the gap of the replay head 
induces an audio current in the winding, and, to 
give a flat play back response, the output of the 
head has then to be amplified and equalised in 
the play back amplifier. The amount of equalis­
ation applied to play back has been internationally 
standardised. Consequently, the record amplifier 
has to be designed so that the input programme 
which is to be recorded is equalised in such a way 
for the recording produced to replay correctly.

Very considerable high frequency boost is 
necessary on record to offset the losses inherent 
in the cassette recording process. Such losses 
are caused by the fact that normal oxides are 
incapable of a naturally flat response. This is 
mainly the result of a high frequency bias current 
having to be applied in the first place, since the 
high frequency bias partially erases high audio 
frequencies whilst they are being recorded. 
Therefore the high audio frequencies have to be 
boosted up on record and playback to achieve 
linearity.

The record amplifier of a cassette recorder is 
itself driven from a pre-amplifier which, in con­
junction with the record gain controls, sets the 
required level on the tape for any given input level 

Fig. 1

mm

TYPICAL TRACK DIMENSIONS FOR DOMESTIC USE IN CASSETTES
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Input Circuits/Play back circuits

to the cassette recorder. Clearly, more gain is 
required to amplify the output from a microphone 
tho,, that from an FM tuner, which is already at a 
fairly tr.sh level. Most cassette recorders have 
two or three inputs with differing sensitivities, 
and these will be explained later.

All recorders are supolied with meters, which 
allow the user to tell if the correct volume level is 
being recorded. If too much level is passed 
through the record head bad distortion will result, 
since the oxide particles simply will not accept 
more than a given amount of magnetisatiim. 
However, if insufficient volume is recorded, the 
replay gain required to achieve full listening level 
will be correspondingly greater. Thus any hiss or 
hum in the system will be exaggerated, as it will 
become louder relative to the programme.

Some types of record level meter are more 
accurate than others. In particular, peak pro­
gramme meter types allow the loudest levels 
being recorded to be judged very accurately. 
Ordinary VU type meters, on the other hand, fre­
quently do not show the real peak level en­
countered in music, as the loudest moments of 
speech or music occur for only a few thousandths 
of a second, which is not long enough for a 
cheap meter movement to respond properly and 
give an accurate reading. Certain machines have 
peak reading indicators, which flash when a 
given loud volume level is reached.

Because, on most cassette recorders, the 
margin between tape noise becoming audible 
and distortion becoming objectionable is rather 
narrow, it is extremely important for the user to 
learn how to interpret meter level readings. It is 
therefore advisable to read the instruction manual 
carefully and experiment with, for example, 
recording from a stereo tuner, before attempting 
to make serious recordings that are intended' to 
be preserved.

Input circuits

Most cassette decks are supplied with micro­
phone DIN socket and phono socket inputs, 
although a few models have only phono or DIN 
sockets. The variation in socket types found on 
the cassette recorders has been a pest through­
out all the tests, especially since the machines 
had to be tested in accordance with several 

different specifications. We measured how sensi­
tive each input was in relation to a recorded level, 
equivalent to a standard reference level of 
magnetisation (referred to as Dolby level).
We also measured the maximum level that could 
be applied to each input before distortion 
resulted. Such distortion clearly results if too 
much level is introduced into a highly sensitive 
input. These measurements are highly relevant 
when cassette recorders are interconnected with 
hi-fi equipment and in particular we found that 
many recorders were overdriven on their DIN 
inputs when these were connected to many 
makes of tuner amplifier designed to other than 
DIN specifications. All DIN inputs incidentally 
were tested with a level • of 470mV through a 
resistor of 470k ohms followed by a capacitor of 
250pf shunting down to earth. This network 
represents a DIN standard source, the capacitor 
being approximately equal to the capacitance of 
a 1 metre cable used for normal interconnections. 
We also tested the input impedances to see if any 
further interconnection problems would arise.

Play back circuits

The play back amplifiers of all. the cassette 
recorders were checked to determine the fre­
quency response resulting from playing inter­
national standard test tapes. We determined 
response for both ferric and chromium switched 
positions and also the various output levels from 
each machine for a given magnetisation ^on a test 
cassette. Each deck was checked with a very 
high level recording to see if the replay amplifier 
could handle very high recording levels without 
developing additional distortion. We also 
measured the accuracy ofthe meters to see if the 
machines were correctly calibratedc for replay 
gain, particularly when the machines incor­
porated Dolby circuitry. In general the replay 
calibrations were fairly accurate on steady tone, 
but on pre-recorded cassettes very considerable 
variations were noted.

We listened to several different pre-recorded 
cassettes on each recorder and noted the 
subjective sound quality and comments on this 
are made in each review. We. found that the 
accuracy which with the play back head had 
been set up by the manufacturers.was frequently 
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not good enough with the result that some 
recorders might well not give a good high 
frequency response from the average pre­
recorded cassette. All the recorders were ad­
justed to standard azimuth and inaccurate manu­
facturers' settings are referred to in each review 
under "azimuth". Since the output level from the 
replay head is so very low, the amount of 
amplification necessary to increase the level is 
considerable. Some machines had much noisier 
replay amplifiers than others, the best being five 
times better than the worst, ie the background 
noise introduced by the replay amplifier meas­
ured 1/5th (-14dB) of that of the noisiest. The 
noise level was measured in two ways, flat from 
20Hz to 20kHz in which the main noise on most 
machines was caused by hum and low frequency 
rumble, and CCIR weighted, which applies 
equalisation to the measuring equipment to 
exaggerate noises which are subjectively more 
annoying to the human ear and which reduce 
noises which are far less annoying. The response 
curve of the CCIR weighting filter used is shown 
in fig. 2. We measured the CCIR weighted noise 
for both channels and in ferric, ferrichrome 
(where applicable) and chromium equalisation 
positions and we checked the amount of noise 
reduction achieved in each case. The optimum 
reduction should be 9.5dB but some machines 
did not achieve this. When ferrichrome or chro­
mium cassettes are in use, most machines 
change equalisation on replay by approximately 
4.5dB to reduce the audible hiss. Naturally we

Fio. 2

CCIR filter

expected to see an improvement in •replay noise 
of this figure but alas several machines harcl'f 
showed any improvement at all. It appearo that 
insufficient care has been taken in sol" cases to 
design the replay amplifier circuit9optimally and I 
was surprised to find that in many cases chro­
mium dioxide equalisation was achieved by 
passively cutting hig:i frequencies after the pre­
amplifier in a nccwork which reduced the level so 
much that an additional pre-amplifier was neces­
sary to Oring the level up again to that required to 
drive fully the Dolby circuitry. On some models 
this extra pre-amplifier introduced substantial 
noise. It would have been very much better to 
have incorporated switching in the head pre­
amplifier itself to adjust the response appro­
priately without affecting gain at middle and low 
frequencies.

When the Philips system was first inaugurated 
the replay amplifier was designed to have a bass 
cut incorporated of some 3dB at 100Hz and 7dB 
at 50Hz. This required an appropriate boost on 
record to give an overall flat response. This, of 
course, meant that at low frequencies distortion 
became apparent on loud passages of music 
containing a considerable proportion of low 
frequencies. It has now been agreed internation­
ally that the bass cut designed into the replay 
circuit should be 3dB loss at 50Hz and thus some 
4dB less bass cut and therefore requiring less 
boost on record and hence lower bass distortion.

Most Japanese recorders have been made to 
the new standard, but unfortunately Uher CG 320 
& 360, Beocord, Nakamichi 700, JVC CD 1950 
and 1664, Pioneer CTF 7171 and 6161 and others 
still employ the old 1590 Us bass cut, and thus 
have more low frequency distortion when record­
ing. Since the new standard has been fully 
accepted by DIN, these manufacturers really 
should put into effect immediate modifications.

Most machines allow the meters to switch 
between record and play back and whereas on 
record the meters read the relative level being 
introduced to the record head driver circuit, some 
of them on replay read the actual output from the 
recorder after the replay gain control and thus the 
reading could be varied at will by adjusting replay 
gain. With these models it was not possible to 
read the absolute level on the tape and so in the 
laboratory we used external equipment for check­
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ing Dolby level.
Some of the noisier replay amplifiers clearly 

had not been designed in such a way that the 
replay had matched into the input of the amplifier 
for optimum noise performance. In some cases a 
machine showed a weighted noise figure better 
than it would have measured if the play back 
response had been equalised to be flat up to 
14kHz or so rather than dropping by 10kHz. After 
much research, we decided to use Teac test 
cassettes rather than BASF ones, since we found 
that the latter seemed to have too much high 
frequency output on machines that had been 
very carefully set up from first principles in the 
laboratory. Out of six Teac test tapes five were 
within an exceptionally close tolerance and these 
were continually checked against our laboratory 
standard. It was necessary to azimuth every 
machine after checking its original state on 
delivery, so that all the machines were standard­
ised for play back response tests, which included, 
naturally, frequency response and play back of a 
series of pre-recorded cassettes. We were 
pleased to see that the majority of machines had 
a very good play back response at the treble end, 
but unfortunately we noted considerable varia­
tions at the low frequency end. This made many 
pre-recorded cassettes sound boomy on some 
machines and light in bass on others and it was 
clear that not all pre-recorded tape duplicators 
had been standardised on the same play back 
equalisation.

Wow and flutter

When the tape passes from the left hand spool 
through the transport and round the capstan to 
the right hand spool, its speed can be inaccurate 
in a continuous sense or more probably it may 
vary either rapidly or slowly. We measured the 
basic speed accuracy of each recorder to check 
that a pre-recorded cassette would play back at 
the correct pitch and we also measured the wow 
and flutter as a check on speed variations. 
Variations of up to a few cycles per second are 
termed wow and are caused by either irregu­
larities in tensioning or by an imperfect pressure 
idler wheel. This wheel holds the tape in contact 
with the capstan and it must rotate extremely 
smoothly and have a perfectly parallel surface 

pushing against the capstan. If its wheel is 
slightly askew, the tape will tend to ride up and 
down the capstan slightly and thus cause azi­
muth variations and phase jitter.
Flutter is usually caused by eccentricities in the 
tiny capstan that is turned by its motor. The 
capstan has to revolve at a constant speed and 
thus, with the help of the pressure idler wheel, 
pulls the tape across the heads. If the capstan 
itself has an irregular surface or has poor bear­
ings, flutter will develop in the form of speed 
variations above 10 times a second or so. These 
variations can cause a burbling effect on music 
and are particularly noticeable on woodwind 
instruments. We measured the wow and flutter 
with a DIN peak weighting meter three times 
each at the beginning, middle and end of a 
cassette and the figures quoted are the average 
of the nine readings taken. Machines having a 
wow figure higher than 0.15% would be audibly 
inferior to those significantly better. Machines 
better than 0.1 % are very good and I doubt 
whether on normal programmes any user would 
notice speed variations.

The speed accuracy was measured using a 
calibrated cassette having a tone of 3kHz 
recorded on it at precisely 1 % ips. We were 
surprised to find that almost all the recorders 
tested were remarkably accurate and even 
musicians would be hard put to it to notice any 
pitch errors on pre-recorded cassettes, unless the 
cassettes themselves were at fault.

Spooling and tape position indicators

We measured the time taken to wind on and 
rewind a full cassette tape on each machine. 
Machines that spool too quickly are more likely to 
damage cassette tape than those which spool 
relatively slowly. However a machine which 
rewinds extremely slowly can be very irritating, 
particularly if one wants to spool back an entire 
cassette before replaying a recording. Since it is a 
matter of opinion about spooling time, it will be 
up to the user to select a compromise. Many 
machines had a memory spooling system 
incorporated, which allows a pre-selected point 
to be chosen for stopping the cassette automatic­
ally during spooling.
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The logic circuits of the various machines 
tested operate in many different ways, for in 
some cases it is possible to go direct from play 
into wind and return, whereas on others it is 
necessary to stop the transport before re­
commencing play back. Some machines had the 
useful facility of going straight to rewind from 
record or play back and whilst the machine was 
rewinding the tape remained in semi-contact with 
the head, allowing monitoring of the spooling. 
When the rewind button is released the tape then 
reverts to play back rather than record. On the 
other hand if the rewind button is depressed from 
stop the head is muted and it is necessary to 
press the stop button again before playing a tape. 
Some machines were able to play back in either 
direction (eg Uher CG 360). On one machine 
(Dual C901) it was possible to record in either 
direction as well as play back and this is 
extremely useful. Note that some machines stop 
automatically when the tape has spooled to the 
end where as on others the motor is still engaged 
and harm could result if the machine was not 
switched to stop. The Wollensak decks used hy 
NEAL could not be locked on to spool (though. 
Wollensack's own machine did lock) and this 
could be a little tiresome if one wanted to spool 
back a complete C120 at the same time as serve 
drinks at a party.

Noise reduction systems

The first and by far the most successful noise 
reduction system to be developed for cassette 
was the Dolby B and its operation entails the 
boosting up of high frequencies at low levels on 
record and the reciprocal process of expanding 
them down again on replay together with tape 
hiss produced by the cassette recording. The 
frequency at which the boost comes in on record 
and cuts on-replay varies with the actual level 
being recorded at any one moment, so that at 
very low levels frequencies above 2kHz are 
boosted by a full 10dB to be cut again on play 
back by a similar amount, thus restoring an 
overall flat response. The replay expansion should 
reduce tape hiss by approximately 9.5dB overall 
as compared with the results obtained when the 
noise reduction system was switched out. The 
Dolby B system at high levels marginally reduces^ 

high frequencies in an attempt to reduce tape 
saturation. There can be no doubt that this 
system transforms the cassette medium to a hi-fi 
one that is capable of giving results that are really 
superb. The very best machines that we tested 
gave results which were subjectively every bit as 
good as the average domestic reel to reel 
recorder (without Dolby) at 7 % ips, but it is 
emphasised that the correct cassette tape must 
be used on each recorder. The Dolby system 
requires a signal to pass through the record 
Dolby at very close to the same level as it should 
replay through the system. To enable this to be 
set up and checked, Dolby Laboratories have 
defined a particular recording level at a frequency 
of 400Hz as being "Dolby level". Some machines 
have their meters set up such that a Dolby level 
calibration tape, available as a Metrosound 
accessory, and actually prepared by the writer, 
should play back at OdB whereas on other 
recorders the reading may be intended to be 
+ 3dB. The calibration point on the meter should 
in any case be labelled and we noted any 
calibration errors present when both ferric and 
chromium tapes were in use. Most machines 
were very accurately calibrated on play back but 
on record some of the calibrations were many 
dB's out, despite the correct brand of cassette 
being .used, as supplied by the manufacturer or 
importer. We did not re-calibrate the record 
section unless user operable controls were 
provided, since we felt that no normal user would 
be in a position to dig inside the electronics and 
correctly reset delicate potentiometers, let alone 
even find them correctly! Dolby calibration has to 
be accurate to within ±2dB for the overall sound 
quality not to suffer degradation.

Any errors in record equalisation of either high 
frequency boost or cut will have the error 
exaggerated when the Dolby circuitry is opera­
ting. We have chosen to publish only a sample 
of overall response pen chart recordings and 
these were taken at a level of 26dB below Dolby 
level, at which level no tape compression should 
be noticeable at high frequencies. Unfortunately 
the size of this book does not permit all the pen 
charts and measurements to be included, but 
nevertheless any anomalies found receive 
comments in the relevant text.

Since the Dolby system boosts low level high 
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frequency signals, but does not boost higher level 
signals to the same degree, any continuous 
spurious high frequency signals present such as 
multiplex breakthrough from an FM tuner must 
be removed in the recorder before the complete 
signal is passed through the Dolby record circuit. 
All Dolby machines contain a multiplex filter and 
whereas some recorders have the filter perma­
nently in circuit, others have a switch provided to 
switch out the filter when the recorder is used for 
recording programmes from sources other than 
tuners in which no spurious high frequency 
signals are present. Each filter was checked by 
recording a 1kHz tone some 30dB below Dolby 
l evel and pulsing a 19kHz pilot tone at the same 
level on and off, whilst recording with the Dolby 
circuit operative. Almost all the recorders tested 
did not show any degradation of noise reduction 
action, although when the test was applied to the 
JVC recorders, employing the ANRS system, a 
considerable degradation was noticeable, which 
could reduce the available noise reduction of that 
system by 4dB or so if recordings were being 
made from a stereo tuner itself having inadequate 
multiplex filtering.

The ANRS system was compared with the 
Dolby system both on record and play back and 
whilst we consider that the two systems are fairly 
compatible, it certainly would not be true to say 
that they are fully compatible. It appears to us 
that the ANRS system does not have such a 
comprehensive control circuit as the Dolby and 
thus we found on subjective listening tests that 
Dolbied tapes reproduced through ANRS 
appeared to sound a little brittle and had too 
much high frequency energy. We also noticed an 
apparent expansion effect upwards of high 
energy high frequencies, which we can only 
describe as "fuffing". Unfortunately this effect 
also includes an apparent increase of cassette 
noise audible from time to time behind the pro­
gramme and we were hard put to it to reproduce 
the same effect with Dolby, which was therefore 
subjectively much cleaner.

We also noticed similar effects when ANRS 
recordings were played back through the same 
system. We think it unfortunate that JVC, there­
fore, do not include Dolby on their machines and 
we are sorry to have to suggest that because of 
this, users may well favour machines in­

corporating Dolby rather than ANRS.
Philips introduced their own play back only 

noise reduction system some while ago before 
they ultimately were given a licence by Dolby, 
which now allows them to incorporate the full 
system in their recorders. The Philips system 
named DNL applies a fairly steep top cut below a 
pre-set dynamic level and whilst this will remove 
tape hiss on non-Dolbied cassettes, it also at the 
same time removes most of the higher harmonics 
of music present when instruments such as 
violins and guitars are playing quietly. It takes so 
much life out of a sound and in our opinion is in 
no way compatible with Dolby. It is useful, 
however, for removing hiss from very noisy 
cassettes if the reduction of extreme top in quiet 
passages is considered preferable to the hiss that 
would be audible without DNL. In all cases when 
DNL was switched in, the system worked as it 
was designed to but with the drawbacks already 
mentioned. We cannot see any real advantage 
purchasing a machine that has both DNL and 
Dolby over one having only the latter, although 
users who like to wear both a belt and braces 
may well find it an advantage very occasionally.

Distortion

We measured the third harmonic distortion 
produced on the tape of a frequency of 333Hz at 
both Dolby level and 4dB above Dolby level. 
Measurements were taken for both stereo tracks 
and on all cassette tape types recommended for 
each machine ie, ferric, ferrichrome and 
chromium. Chromium tape almost always pro­
duced considerably more distortion at low and 
middle frequencies than the other types and in 
some cases the distortion at high levels was really 
alarming as will be seen in the tables for each of 
the machines. Almost always, though, chromium 
tape produced a cleaner high frequency sound 
quality at climaxes, since it will accept more 
energy at these frequencies than ferric tape. 
About a year ago ferrichrome cassettes became 
available which have a basic ferric oxide layer 
coated with an aditional layer of chromium oxide 
on the surface. It can be said that ferrichrome 
cassettes can have the benefits of both ferric and 
chromium types, but the process of double 
coating is extremely critical.
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Usually ferrichrome tape has sounded better 
than chromium on machines with appropriate 
switching, but in the meantime such major 
improvements have been introduced in ferric 
tapes that the difference between the latest high 
energy ferric tapes and ferrichrome types is 
becoming almost marginal. The latest samples of 
BASF Super LH, Agfa Super Ferrodynamic, 
Maxell UD and Ampex 20/20 have shown very 
considerable advances in distortion at middle 
frequencies and clarity at high frequencies that 
we can foresee that pure chromium dioxide 
cassettes are now virtually superseded. The best 
cassette recorders produced only 0.6% harmonic 
distortion at Dolby level on Superferic tape as 
opposed to an average of 1.25% on older types. 
We noted 2% distortion on average for chro­
mium tape at the same level. Therefore, although 
chromium tape, appropriately equalised on play 
back, sounds about 3.5dB quieter, the new ferric 
cassettes can accept a recording level some 4dB 
greater than chromium for the same overall 
distortion, although it is admitted that chromium 
is still superior at very highfrequencies. Recorders 
fitted with equalisation and bias switches for 
ferrichrome will sound even better if they are 
correctly set up.

Very few cassette recorders indeed have had 
their electronics and heads optimally designed for 
chromium tape, since it is exceptionally difficult 
to design a record head that will accept without 
distortion the very high record and bias currents 
necessary to obtain optimum performance. Most 
machines considerably underbias chrome tape 
and a comparison of performances of this tape 
on some of the machines will prove interesting. 
By far the lowest distortion on chrome tape was 
measured on the Nakamichi 700, whereas some 
recorders were literally five times worse! If you 
wish to use chrome tape in addition to ferric, then 
note the distortion at 4dB above Dolby level of 
the machine that appeals to you and consider 
whether the quoted distortion is good enough.

I n general, as the bias level through the record 
head is increased the distortion at middle 
frequencies fairly dramatically decreases but un­
fortunately at about the same rate that a deterior­
ation of high frequency performance is noted. 
Bias setting is therefore a compromise between 
mid frequency distortion and high frequency 

"squash". By squash I am referring to the 
inability of the cassette tape to reproduce levels 
above a maximum at the same level as is put into 
the recorder. At recording levels below the 
"squash point" level the frequency response of a 
cassette recorder should be substantially flat up 
to the frequency at which this squash is being 
measured, but at higher levels higher frequencies 
will be reduced at a very high level, when the 
programme itself contains considerable high 
frequency energy, its high frequencies will there­
fore be squashed and their impact subsequently 
reduced. Listen carefully to this effect when 
trying, a cassette recorder at a high ievel. Heavy 
brass instruments, percussion instruments and 
vocalists can produce a rather nasty sound 
quality. In some cases, because of the amount of 
high frequency boost, applied in the recorder's 
recording amplifiers, the actual electronics them­
selves clip and this can produce an even more 
intolerable sound. It is better for the tape itself to 
limit high frequencies than for the electronics to 
do likewise by default, although some recorders 
do have pretty effective limiters built in which do 
not distort, good examples being those made by 
Sony.

To test the replay amplifiers we developed in 
our laboratory a special cassette recording con­
taining a 333Hz frequency, which reproduced at a 
level of 6dB above Dolby level. The third 
harmonic distortion of this tone was approximate­
ly 3% but the second harmonic measured 
approximately .03%, since very great care had 
been taken to reduce the distortion to exception­
ally low limits in our experimental recording 
amplifier. We noticed a considerable variation in 
the second harmonic distortion produced in the 
replay amplifiers of different machines and whilst 
we found none that created as much second 
harmonic distortion as would be present as 3rd 
harmonic on a tape, the measurement was an 
indicator to the competence of circuit design. We 
also checked machines that were able to monitor 
the input circuits on an output socket to see if 
any distortion was introduced before a pro­
gramme entered the record amplifiers. Some pre­
amplifiers had noticeable distortion, although in 
general the input pre-amp distortion was always 
pretty low.
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Overall signal to noise performance

We measured the overall CCIR weighted signal to 
noise ratio with respect to Dolby level as this is 
clearly defined in terms of magnetisation flux. 
The total dynamic range available on most 
programmes will be several dB's greater than the 
overall figures quoted and the useable range is 
given in dB's in a separate column computed 
from the SN ratio ref. DL and the distortion 
characteristics of the relevant tape at low, middle 
and high frequencies. The signal to noise ratio 
was measured with the record gain control set to 
minimum and as in practice users will of course 
have the record gain control set somewhere 
above minimum, so that an appropriate input 
programme will be recorded at the correct level, 
we also measured any additional noise produced 
by the recorder input pre-amplifier both on the 
DIN and phono or auxiliary inputs. In some cases 
the DIN specified input level for testing degraded 
the overall noise produced, when chromium tape 
and Dolby circuitry was in use, by many dB's and 
thus the recorder's basic input sensitivities could 
not be used to the full without degradation of 
performance. We .noticed on many models that 
1he so called line input, sometimes referred to as 
phono or auxiliary input, was attenuated severely 
by a high value series resistor, which fed into the 
DIN input amplifer. Levels normally encountered 
in practice connected to these inputs, therefore, 
required a very high setting of the record gain 
controls to achieve optimum record level and 
considerable hiss resulted. The original sample of 
the Dual model C901, in fact, produced 20dB of 
additional noise in this test and after Dual's 
attention was drawn to' this problem their 
engineers in Germany visited us with a completely 
re-designed pre-amplifier which virtually elimina­
ted the problem and stated that all future models 
would incorporate the improved circuit. Many 
recorders had switches to select DIN or line 
inputs in each case working the pre-amplifier at 
optimum gain and thus reducing input noise to a 
minimum.

The microphone input noise was checked 
subjectively using typical microphones usually 
selected by the manufacturer, but sometimes by 
us as being appropriate for the recorder. The best 
machines had extremely low noise microphone 

pre-amplifiers but I am afraid that the worst either 
produced a sound that we likened to Niagara 
Falls in the background or added an objectionable 
hum, which would most certainly disturb a user. 
It strikes me that some cassette recorder 
designers do not bother to listen adequately to 
their own products let alone compare their 
performances with those of equivalent-priced 
alternative brands. The publication of this book 
may well influence design in future to the 
ultimate benefit of users.

Whereas we found that the replay amplifier 
noise varied over a very considerable range from 
machine to machine, the overall noise in general 
varied over a considerable smaller range, with 
just a few exceptions. The margin between noise 
and distortion, though, is so critical that machines 
giving say 44dB S/N reference DL without noise 
reduction were subjectively much better than 
machines measuring only 4dB worse. Undoubt­
edly some of the difference was due to poor 
replay amplifier design (eg Teac 360) but in other 
cases the manufacturer had recommended either 
a noisy tape or one which gave rather poor 
distortion on their machine (B & 0 Model 2200).

It might be said that we should have tested all 
the recorders with the same good brand of tape, 
but since this would have involved our spending 
several hours aligning each recorder to the 
chosen tape, which no normal consumer could 
do, we considered it fairer to test the recorders 
on the brands stipulated by the manufactuers, 
since we felt that in all probability the average 
user would do likewise. Unfortunately many 
machines could not accommodate ferrichrome 
tape, but you may find that you obtain significant­
ly better results on this tape (Sony and Scotch 
classic) in the ferric or ferric high switched 
positions on your recorder. If you notice too 
much top, though, it shows that the bias level 
setting on your recorder is almost certainly not 
suitable without adjustment.

Azimuth and phase jitter

If a cassette recorder is to play back pre-recorded 
cassettes with the optimum high frequency 
performance, the play back head must be aligned 
so that the magnetic gap, which picks up the 
variations in magnetisation of the tape, is at 
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exactly 90° to the direction of travel of the 
cassette tape. If it is tilted one way or the other so 
that it no longer remains vertical, (as seen directly 
from the front) a high frequency loss will become 
apparent when playing back cassettes recorded 
correctly on other machines. This error would 
not, however, affect recordings made on the 
same machine, since they too would be incorrect 
but would play back with the same error and thus 
would be linear overall. The problem would be 
akin to a motor car having the back wheels 
turned slightly in one direction, so that by com­
pensating the steering in the front, the car 
would still move in a given direction but skew, as 
it were, the limit of course being the car moving 
bodily sideways! The effect is similar to that 
employed by the term "crabbing". The replay 
head must thus be set by the manufacturers, so 
that its azimuth is standard and any error in this 
setting will progressively degrade the repro­
duction of high frequencies of pre-recorded 
cassettes. The head must also be adjusted so that 
its height is correct for, if it is not, modulation 
appearing on the right channel of track 2 will 
become audible on the right channel of track 1 or 
vice versa.

We checked the crosstalk of all machines in 
this way and very few indeed were incorrect. We 
also measured crosstalk between left and right 
channels of a single track and frequently this 
deteriorated at high and low frequencies. High 
frequency crosstalk is usually produced in the 
input and output circuitry and in particular 
actually across the pins of the DIN sockets. To 
reduce both crosstalk and feed back from the 
monitoring circuits to the input, the DIN specifi­
cation states that the replay pins of a 5 pin DIN 
socket should be muted on record. Most 
machines made in Japan were not wired up in 
accordance with this recommendation and thus 
did not conform to DIN specifications. (Refer to 
'Interconnecting the recorder'. which explains 
the problems in greater detail.) We measured 
crosstalk at three frequencies and usually found 
that although excellent measurements were pro­
duced by almost every machine at middle 
frequencies, considerable variations were found 
at low and high frequencies. Quite frankly, 
though, the L/R r.rm;stalk on almost r.vr.ry 
machine was good enough for any normal 

programme source to be recorded without 
audible deterioration on play back in this respect.

Whilst some transports had an extremely even 
and accurate transfer of the tape from the left to 
the right side of the machine, others allowed the 
tape physically to move slightly either up and 
down the record/replay head or skew, so that the 
azimuth angle would be continually changing 
with respect to the edge of the tape. Moreover 
the tape/head contact was found rather imperfect 
occasionally. Any azimuth variations produced a 
change of relative phase between the two stereo 
tracks and this was measured with a gain/phase 
meter, with its output connected to a DC micro­
volt meter and a storage oscilloscope. Short term 
variations were observed on the millivoltmeter 
and long term variations across the screen of the 
oscilloscope, whose dot traversed slowly from 
left to right, tracing the long term variations of 
phase whilst drawing a line behnd it each time it 
traversed the screen. A stability and dropout test 
was made by recording a 10kHz tone on the left 
hand track and replaying it through equipment on 
to a pen chart recorder over a period of a minute 
or so. The pen chart recording showed us the 
short term variations in output and allowed us to 
check the dropout characteristics of each 
recorder. We picked the left hand track, since this 
was closest to the edge of the tape and is thus 
usually more critical. Again we carried out the 
test on the cassette tape recommended rather 
than a chosen type for all machines for the same 
reason as was explained earlier.

Overall frequency response

The overall response of each recorder was 
measured, using the recommended tape types 
for each machine, on both tracks and with and 
without Dolby or ANRS processing. The 
synchronised pen charts were fairly difficult to 
obtain, since it was necessary to record first a 
good frequency sweep from 20Hz to 20kHz on 
each track without dropouts and then play it back 
precisely in synchronisation with the frequency 
markings on the pen chart recorder paper. For 
this a B & K 2010 analyser, a 4409 synchroniser 
and a 2307 chart recorder were used and the 
most important charts recorded are shown with 
each individual review. The range on the
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potentiometer used on the chart recorder was 
25dB from top to bottom and thus boosts and 
cuts of up to l2dB from a central line are visible. 
Each major horizontal line represents 5dB 
change. Almost all recorders showed appreciable 
wiggles in the response below 200Hz and these 
are due to replay head characteristics. We found 
that some recorders has a response extending to 
well beyond 15kHz at the high frequency end, 
particularly on chrome tape, and we consider that 
recorders having such a response are not opti­
mally designed, since very few signal sources 
have any significant output above 15kHz anyway 
and not many uses will be concerned with 
attempting to record frequencies not present on 
an input programme. Moreover if a cassette 
recorder has a replay head with an extremely fine 
gap, necessary to give an extended treble res­
ponse, the output from such a head at lower 
frequencies is less and thus such a recorder will 
tend to have more noise on play back. If the same 
fine gap replay head also serves as a record head, 
matters are even worse, since unless the head is 
superbly well designed gap saturation can occur 
and thus distort at a lower level than it might 
otherwise.

With modern electronics and cassette tech­
nology, the optimum overall response is probably 
flat to 12kHz and a few dB down at 15kHz, since 
this subjectively will sound clean and less noisy 
particularly to a younger listener who will hear 
very high frequency hiss very readily. Almost all 
machines have pretty flat input circuits but some 
will show a severe high frequency loss when 
interconnected with DIN equipment (see later). In 
general the frequency response can be said to be 
good if the apparent boost or cut in the Dolbied 
state is within ±3dB at 10kHz with respect to the 
response at 333Hz. At the low frequency end 
variations of up to ±2dB would in practice be 
almost unnoticeable especially since the noise 
reduction sytems employed on cassette recorders 
do not exaggerate any errors at such low 
frequencies. Finally we checked the consistency 
of response between the two stereo tracks and, 
whilst a slight boost or fall off on any one track 
may not be serious, it would be more noticeable if 
on the alternate track the response measured in 
the opposite direction with respect to a flat one. 
If the left channel for example measured 3dB up 

to 10kHz and the right channel 3d8 down in the 
Dolbied state, a shift to the left would become 
noticeable on sibilants of speech or singing or on 
high frequencies present at intermediate energies 
on a typical programme. Any relative inbalance of 
response receives comments in the text.

Interconnecting the cassette recorder 
with external equipment

The microphone input circuits, in addition to 
having different sensitivities from brand to brand, 
also have different input impedances. Many 
microphones are available in low, medium and 
high impedance versions. You should always be 
careful to select the right impedance microphone 
for the recorder in use. If a low impedance 
microphone is plugged into a high impedance 
input, there may be insufficient gain in the 
recorder to obtain full recording level from quiet 
speech. However, a high impedance microphone 
plugged into some low impedance inputs would 
also lose gain, and high frequencies as well. The 
optimum impedance input for a cassette recorder 
for most microphones available today (low impe­
dance) is between 1000 ohms and 10,000 ohms. 
A microphone is referred to as low impedance if it 
presents a source of 600 ohms or less to the input 
circuits of the microphone pre-amplifier. Some 
circuits are more noisy than others, and thus if 
you wish to record speech you should select a 
recorder which performed well in the subjective 
tests. If on the other hand you wish to record 
loud music, and with the microphones fairly close 
to the musicians, you should choose a recorder 
capable of withstanding high microphone levels. 
The average low impedance microphone wll give 
an output of a few hundred microvolts on speech 
two feet away from the mic, but a pop group 
could produce an output from the same micrq- 
phone some 40dB louder, ie of the order of 
several tens of mVs. Some of the recorders 
clipped at as low a level as 1OmVs and would thus 
not be suitable for recording live music close to 
the microphone. This problem is a severe one and 
it would be better for some of the more expensive 
cassette recorders to include a low/high mic, 
input gain switch.

Remember too that capacitor microphones 
and most electrets give a higher output than 
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moving coil or ribbon types. If the recorder you 
select has a poor microphone input sensitivity, it 
will almost certainly be perfectly satisfactory with 
the more expensive electrets, for example, which 
in any case usually give better reproduction than 
the cheaper moving coil types, although it is 
stressed that an expensive moving coil micro­
phone can be at least as good as even an 
expensive electret. The best microphone quality 
though will be found in genuine capacitor micro­
phone types which need an appropriate power 
supply to power them.

The 5 pin DIN inputs should have an impe­
dance as specified by the Deutsche Institute 
Norme (DIN) of between 1k ohm-and 50k ohms. 
The optimum level for their operation is 1mV per 
k ohm of specified input impedance, thus a DIN 
input that we measured at 10k ohms impedance 
was tested at an input level of 10mVs. The DIN 
specification also states that an input level some 
6dB higher than this should transfer through the 
system without distortion. Some machines only 
just had this overload margin and this is shown 
by the clipping level at which the input circuit 
distorts. Unfortunately this is not the entire 
problem, for too low a DIN input impedance can 
lead to noise problems developing whilst too high 
a one can lead to severe high frequency loss 
problems, especially if lengthy leads are used for 
interconnecting the equipment. To measure this 
effect we fed 470mVs through a 470k resistor 
right into the DIN input socket with an additional 
250pF to earth to represent the capacity of a 
typical interconnecting cable. Recorders having 
an input impedance of higher than 20k ohms 
showed a progressively more serious high 
frequency loss in the input circuit and in particular 
the B & 0 model Beocord 2200 achieved the 
distinction of the highest HF loss in its input 
circuitry of any machine tested (approximately 
7dB at 10kHz). We were alarmed to find that this 
recorder, in addition to its 50k ohm input impe­
dance on the DIN socket, also had a measured 
input capacitance in excess of 250pF without our 
extra capacitor being added. Thus a typical cable 
connected to this model would present a capaci­
tance of 500pF to equipment feeding it, so 
causing the loss measured. The auxiliary input on 
this machine, however, had a compensation 
capacitor added to offset the problem and gave a 

fall off of only 1.5dB at 10kHz-far more tolerable.
Some machines had inadequate screening 

around the input circuits and hum induction 
became a problem, which receives comment in 
the text. We feel that many models need a major 
re-design in the input circuitry, so that they can 
be used without aggravation with virtually any 
input source normally met with when inter­
connecting hi-fi equipment. If your amplifier or 
receiver is built to DIN specifications, it should be 
satisfactory simply to interconnect with a 1 metre 
5 pole DIN plug on each end. If, however, it has a 
low source impedance tape recorder feed socket, 
it will be necessary to employ a lead having built- 
in resistors, so that the voltage fed from the 
amplifier is changed effectively into a current 
feed into the DIN socket on the recorder. Such 
leads are obtainable from well stocked hi-fi 
shops, although you may have some trouble in 
finding an assistant who can understand the 
interconnection problem! Always use the 
"Radio" DIN socket for interconnection with DIN 
equipment, but use the auxiliary sockets if you 
can for interconnection with non DIN external 
equipment. Conversely never •connect a DIN 
receiver or amplifier to the high impedance inputs 
of a cassette recorder, for such a connection will 
give you serious high frequency loss, since both 
source and input impedances will be high and 
thus the capacity of the cable will reduce high 
frequencies severely. Do not forget also that 
connecting the phono outputs of an amplifier or 
receiver, not built to DIN spec., straight into the 
DIN sockets of many cassette recorders will 
produce overload distortion. In such cases always 
use an appropriate lead with built in resistors. 
Make sure that all interconnection leads have all 
the live wires separately screened. Two live wires 
inside a common screen, such as is used in 
balanced microphone cable, should never be 
used for feeding a stereo unbalanced signal, 
since crosstalk at high frequencies will result.

Earth looping can also be a problem. Always 
make sure that only one piece of equipment in, 
the hi-fi set up is earthed to the mains, unless any 
particular piece of equipment's chassis is 
separated from the signal earth. It is best to earth 
the main amplifier or receiver and to connect the 
recorder to the mains with only two wires leaving 
free any earth wires provided. I here is no harm, 

34



Interconnecting the cassette recorder/Cassette Tapes

however, in attempting different earthing combi­
nations, provided that at least one piece of equip­
ment is always earthed to the mains for safety. 
You may even find that reversing the live and 
neutral of the mains to a two wire mains 
connected machine can reduce hum. In some 
cases you will have to place the cassette recorder 
at least a foot or so away from the receiver or 
amplifier, since any mains transformer in the 
latter can induce hum into the play back head or 
electronics of the recorder. We found several 
machines were susceptible to this. .

If your amplifier has a control to select the 
output level fed to the recorder, try varying this in 
conjunction with appropriately adjusting the 
recorder's record levels controls to obtain opti­
mum signal to noise ratio without distortion. The 
Armstrong tuner amplifier range for example has 
a pre-set to adjust this whereas the Leak 2000 
range has a switch which selects high or low 
source impedance and hence level into a DIN 
input. Having adjusted input levels do the same 
with your recorder on play back by adjusting the 
replay level control if fitted, so that a similar 
volume returns from the tape when you depress 
the tape monitor button. This will allow you to 
receive all input programmes at a similar level. 
Finally, unless your tuner has a superb multiplex 
filter incorporated in it, always use the multiplex 
filter in the cassette recorder if it can be switched 
in and out. If you do not switch in this filter, you 
might hear whistles and burbles on a cassette 
recording, produced by FM multiplex tones 
distorting and creating beats with the bias 
oscillator in the cassette recorder. These whistles 
should not, of course, be audible on the original 
broadcast, unless the tuner has a serious fault in 
its decoder.

Cassette tapes

Very significant improvements have been made 
in ferric blank cassettes, for there has been a 
steady improvement in both signal to noise ratio 
and high frequency performance over the years. 
Many manufacturers naturally recommend either 
a brand of their own manufacture or a brand 
made by a company having fairly close associ­
ations with them. In general cassette recorders 
do work best with brands recommended tor 

them, but unfortunately there are some excep­
tions to this rule. In some instances a recorder's 
performance could improve dramatically with an 
alternative tape type, if only minor adjustments to 
bias and/or equalisation are made, a typical 
example of this being the Teac range, in which 
TDK tape was stipulated for the medium bias/ 
equalisation switched position but where Maxell 
UD tape gave a better performance. Another 
example was the B & 0 cassette recorder, in 
which the manufacturers recommended ordinary 
BASF cassette tape rather than the Super LH, 
with which we also tested the machine in a 
retest. Ferric cassette tapes can be placed into 
four basic performance categories with surpris­

ingly little overlap.
In the top category are the new Super ferric 

types, such as Agfa, Super Ferrodynamic, BASF 
Super LH, Ampex 20/20 and Maxell UD. 
Amongst those in the next category would be 
TDK SD types, Agfa CM plus and C90 plus, the 
latest EMI XlO00 cassettes and the latest Scotch 
Superdynamic etc. In the third group are what 
we class as good "cooking" tapes, which include 
ordinary BASF, Agfa and Scotch. Finally in the 
last group we dare not mention any types, but 
there are quite a number of very poor quality 
cheap cassettes around that will give inferior 
signal to noise performance, poor distortion and 
very poor high frequency response.

I must emphasise that several tapes have not 
been sufficiently tested in my laboratory to 
categorise them or alternatively they are too 
difficult to obtain and are thus hardly worth 
mentioning. Sony and Nakamichi tapes appear to 
be very good as also are those made by Memorex, 
Fuji and ordinary Ampex types. Some very good 
tapes are available under retailers' own names 
and one particular example of very fine tape is the 
best quality distributed by Dixons Photographic 
marketed under the brand name 'Prinzsound'. 
This tape seemed to bear a remarkable resem­
blance in magnetic properties to that of Maxell 
UD, when we compared them in our laboratory. 
Some retailers' own brand tapes, however, are of 
a very low quality indeed and I suggest that you 
should always compare the performance of a 
cheap tape with that of a good one on your 
recorder and if you find the response and 
distortion characteristics of the retailer's own
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Cassette Tapes/Maintenance

brand good, you can continue to purchase it 
although you may find that the quality may 
change over a period either upwards or down­
wards depending upon the type of tape purchased 
in bulk by the retailer. To evaluate a tape quickly 
try recording a good live stereo broadcast from 
Radio 2 or 3, peaking a fairly high level on 
recording, and then play it back and compare it 
with the live sound of the broadcast. Check that 
the reproduction is not fluffy or noisy and that 
the high notes are reproduced clearly without 
being muffled or indeed too strident. Also check 
that the volume shown on the play back meters, 
where applicable, is the same as the volume 
recorded. A good quality cassette tape will 
accept a higher recording level than a poor 
quality one. Another good test for cassette tape 
is to record a high quality BBC news broadcast. 
Do not peak an unfairly high level and always use 
the Dolby where applicable. A bad tape or 
recorder will produce an unpleasant sound on 
speech sibilants. Thse sibilants will either be 
muffled or be emphasised or even produce a 
"'thuthiness". The effect is akin to lispiness in 
reproduction, which is not audible on the original 
sound.

We trust that these notes will prove to be of 
some value as an introduction to the product 
tests which follow and also as a set of basic 
guidelines in getting the best use out of your 
cassette recorder.

Maintenance
A CASSETTE RECORDER will not continue to give 
optimum performance unles you maintain it regularly. 
The most important requirement is to keep the tape 
path clean, and you should buy a recommended type 
of cassette head cleaner which will remove odd oxide 
particles from the head surfaces. It is important to 
clean very carefully both the capstan and idler wheel 
occasionally, and this is best done by using cotton 
buds as supplied by chemists for cleaning ears. 
Sometimes it will be necessary to use a solvent, and 
this should be chosen very carefully. Ordinary 
methylated and surgical spirts must not under any 
circumstances be used ^because they contain dissolved 
additives, including vegetable matter, pyridine and 
oils. Industrial methelated spirit is satisfactory in 
some cases, although chemists will not be prepared 
to supply it without a special licence. Some retailers 

stock special head cleaning fluids, but be careful that 
these do not affect the material from which the idler 
wheel is made, and also that they will not dissolve 
the glues used in joining some parts together. To 
obtain good advice on head cleaning, go to a reput­
able retailer or ask the manufacturer I importer.

I f any of the volume controls start crackling after a 
while the machine will have to be serviced by a dealer, 
but make sure that he does not touch any of the basic 
electronics when changing a simple control if the 
machine is working well in other ways.

Unfortunately the heads themselves will 
occasionally need replacement, for the tape will grad­
ually wear the gap edges. A head change will become 
necessary either when a high frequency loss is 
noticeable on the same type of tape that has pre­
viously given good cespense or when high frequencies 
start varying in intensity showing poor head to tape 
contact. A head change should only be done by a 
very competent dealer or better still by the manu- 
facturer/importer. An unskilled engineer will be more 
likely to produce results which are worse than the 
original head and will probably not azimuth the new 
head correctly. Metrosound test cassettes will be 
available shortly after this book is published, and 
enthusiasts will be able to check the replay perform­
ance of their recorders quite easily, provided that they 
have some form of external meter.

Your record/play back head should not normally 
require demagnetising and unless you have a very 
good reason for suspecting that the head has become 
magnetised do not attempt to use a demagnetiser. 
I n any case this operation should only be carried out 
by an experienced person as more harm than good 
can be done by an inexperienced operator. Never 
under any circumstances touch the front of the heads 
with a screwdriver or other sharp object; in fact do 
not even try to touch them with your finger as they 
may become tacky and attract particles of dust and 
oxide. Keep to cotton buds and use a new one each 
time; even rags or handkerchiefs can cause damage.

Always keep your cassette tapes and the machine 
well away from direct sun or heat and store your 
cassettes in a relatively modest temperature in a 
place not subject to high humidity or rapid changes 
of temperature, to avoid print through and warp.

Finally if a dust cover is provided use it, and if one 
is not provided then cover the machine when not in 
use with a plastic sheet to keep dust out of the 
mechanism.
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AiwaAD1300 Johnsons Of Hendon Ltd., Priestley Way, London,
NW2 7TN. 01-450 8070

Although a very simple machine, incorporating 
Dolby B, the Aiwa 13(00 acquitted itself very well 
indeed with only minor criticisms when one relates 
cost to performance. Two Y." microphone jacks are 
provided with an input clipping sensitivity of 400uV 
for Dolby level, and was reached at 23mV, the input 
impedance being about 8k ohms. The sensitivity 
was found a little too low for moving coil micro­
phones and so the Sony electret was used, which 
gave recordings of high quality on chrome tape with 
l ow noise. A very slight hum was audible on overall 
recordings, but this did not detract from the fine 
quality. There are bias and equalisation switches for 
ferric, ferrichrome and chrome cassettes. The 5 pole 
DIN input/output socket had an identical input 
sensitivity and clipping margin to the microphone 
one, but the impedance measured lower at 3.3k 
ohms, and this is slightly below DIN specification 
for the given sensitivity although more than 
adequate. At the DIN test level, no noise degrada­
tion occurred, but slight degradation did occur on the 
line input from 100mV source. The line in phono 
sockets had a sensitivity of 70mV and an impedance 
of approximately 100k ohms and did not clip with 
very high input levels. The deck functions were 
similar to those of the BASF range and if the wind 
button is depressed whilst the cassette is playing 
back cueing results since the tape is held in contact 
with the replay head. The wind and rewind buttons 
i n those circumstances become spring loaded but if 
depressed from stop they will lock. The VU meters 
under-read 5dB on a 64m sec burst, and are thus 
better than average, although no peak reading light 
is provided. The wow and flutter in general was 
good in relation to the price, averaging .12%, 
although some cassettes might well give a degraded 
figure. Although the wow was only .11% at the 
beginning and end of a cassette, in the centre the 
figure rose to .15% and this is presumably due to 
insufficient tension on the capstan idler. In general, 
though, wow would only be heard on long sustained 
notes, very occasionally.

The replay performance was extremely good, the 
response being virtually flat on the left channel and 
showing a drop of only 1.5dB on the right, which 
would be practically inaudible. At the bass end, 
however, the replay response started falling so that 
it became approximately -2.5dB at 50Hz, and 
whilst this is acceptable it also showed up overall to 
produce a 3dB loss at 50Hz, on all tape types. The 
Chrome response was virtually flat to 10kHz on both 

channels, quite remarkable. Pre-recorded cassettes 
sound magnificent with very good head to tape 
contact and the replay noise level was just margin­
ally worse than average, although adequate.

The overall response on TDK SD ferric tape was 
quite unusually flat (see pen chart), and the 
distortion very low, particularly on the left channel. 
Although the overall weighted noise on ferric tape 
was below average, a reasonably wide dynamic 
range could be recorded since there was only a 
slight increase of distortion above .Dolby level, the 
left channel rising to 2.1% whilst the right increased 
to 3.8%, still fairly low for a 4dB level. The record 
quality was very well liked although there was just a 
slight suspicion of azimuth wander. Better still was 
the performance on Sony ferrichrome with distortion 
at Dolby level being 0.5% on the left channel and 
0.75% on the right, increasing to only 1.3% and 
2.4% respectively. Whilst the response at 10kHz fell 
to -3dB on the left channel, it was flat on the right, 
and subjectively the sound was very good indeed, 
with a much lower noise level than ferric, measuring 
-46dB weighted, which improved a full 10dB with 
Dolby, thus giving one of the best overall figures. 
Since very high levels recorded cleanly with low high 
frequency distortion, the dynamic range which 
could be recorded was very wide indeed. Chromium 
tape gave about the same extremely low noise 
overall, but had a slightly rising top at 10kHz and 
marginally more distortion, although considerably 
better than average, averaging 1.5% at Dolby level 
and 4% at + 4dB, a figure reached at Dolby level on 
many other machines. The replay azimuth on 
delivery was moderately well set at -25° at 3kHz, 
and no cross talk or erase problems were 
encountered.

Despite its very modest price, then, this machine 
performed very well and is thus clearly good value 
for money. Although very simple input gain control 
is provided, it will probably be much easier to 
operate than many other machines especially since 
no serious problems of any kind arose.
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AiwaAD1300

Replay Azimuth Deviation from Average - - : --11
Microphone Input Sensitivity . . 400V
Microphone Input Clipping .... . 23mV
Microphone Input Impedance Average . , , SK
DIN Input Sensitivity . . 400gV
DIN Input Clipping ■ ■ ■ . , . . 23mV
DIN Input Impedance Average , . . 3.4K
Line Input Sensitivity . 70mV
Line Input Clipping ...... >10V
Line Input Impedance Average . . . 95K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . +rn
Ferric 10kHz Average Left and Right . —1
Chrome 10kHz Average Left and Right —4.75

REPLAY NOISE
Ferric 20/20 worst channel . . . 46d8
Ferric CCIR weighted Dolby Out ... 49d8
Ferric Dolby Improvement ... 9.75d8
Chrome CCIR weighted Dolby Out ....... 53d8

Wow and Flutter Average . 0.12%
Speed Average .... ... -0.1%
Meter Under-read at 64ms . . . -5d8

OVERALL RESPONSE

DISTORTION
At Dolby Level monitoring input . - 0.1%
Overall Ferric Av. L+R at Dolby Level . _ .. 0.77%
Overall Ferric Av. L+R at +4d8 . 2.9%
Overall FeCR02/LN Av. L+R at Dolby Level . 0.6%
Overall FeCR02/LN Av. Li-R at t4d8 . . . 1.85%
Overall Chrome Av. L+R at Dolby Level . 1.5%
Overall Chrome Av. L+R at t4dB 4%

10kHz Ferric Dolby Out Av. L+R ... -0.25
10kHz FeCR02/LN Dolby Out Av. L+R . -1
10kHz Chrome Dolby Out Av. L+R . . . +1

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . +0.5/ -0.75d8
Ref. 333Hz FeeR02/LN  ............... +0.25/ -1.5d8
Ref. 333Hz Chrome . . +1.25/ —10dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out । । ■ 41d8
Dolby Improvement . . . 9.5dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 46d8
FeCR02/LN Dolby Improvement 10d8
Chrome CCI R weighted Av. L+R Dolby Out . 47dB
Chrome Dolby Improvement . 9d8

DIN Input Noise Degredation . 2dB
Line Input Noise Degredation OdB
Spooling Time 3m 11secs

DYNAMIC RANGE
Ferric . 60.5d8
FeCR02/LN . 67dB
Chrome . . . 65dB

TAPE USED 
Ferric _ . 
FeCR02/LN 
Chrome . ।

TDKSD 
SONY 
TDK KR

41



AiwaAD160 Johnsons Of Hendon Ltd., Priestley Way, London,
NW2 7TN. 01-450 8070

This model is one of several in the survey which is 
basically very well designed with no particular 
problem areas, but with a perfonnance slightly 
marred by insufficient trouble being taken in the 
factory adjustment of pre-set controls. The deck 
incorporates all the usual facilities, Dolby B process­
ing, % " microphone jack inputs and DIN and line 
(phono) input and output sockets. A stereo head­
phone jack is also incorporated. Since there are no 
peak reading lights, users will have to rely on the 
rather average VU meters which under-read a 64m 
sec tone burst by 7dB. The deck operated extremely 
well, was very simple to operate and well liked. In 
particular the t^tw and fl^ut figure, ^^nging 0.07%, 
is regarded as very good indeed. The stability was 
good, but unfortunately the machine was delivered 
very badly out of azimuth, enough to make pre­
recorded cassettes sound muffled. When this was 
corrected, though, they reproduced very well, with 
a response extending well above lOkHz, but the bass 
end proved to have the old time constant of 1590u 
sees which Aiwa should correct. The replay 
response on both ferric and chromium measured 
exceptionally flat at middle and high frequencies.

The microphone input had a sensitivity of 310uV 
and the excellent clipping point of 41mV, so that an 
electret microphone would work very well with the 
recorder on even very loud sounds. However, only 
just enough gain is incorporated for speech, and so 
^20hm moving coil mia^^^es twith ther inf^rotly 
low output would not be satisfactory for speech, 
al^nogh the sasame wwould not be of ^^^m ^types. 
The DIN input gave no problems having a sensitivity 
slightly lower than that of the microphone but an 
even better clipping margin (60mV) into an impe­
dance of 3.4k ohms. This might be usefully 
increased to 6.8k ohms or so, although the DIN 
specification is just about met on sensitivity and 
easily met on clipping. The phono inputs were high 
impedance and presented no problems at all even at 
very high levels. They had a sensitivity of 90mV.

The overall distortion was extremely low for both 
ferric and ferrichrome but chrome tape was very 
average. At Dolby level ferric (TDK SO) measured 
very low at 0.6%, rising to only 2.3% at +4dB, ana 
Sony ferrichrome was only very marginally higher at 
Dolby level (0.9%) again rising to 2.3% at +4dB. 
Both ferric and ferrichrome tapes had a noticeable 
high frequency boost, ferric being approximately 
3dB up between 5 and 10kHz, whereas ferrichrome 
rose to a peak of +4.MB at just above lOkHz on 

both channels. This treble rise produced on both 
tape ^types of a rather hard quality but one that was 
nevertheless very clean and clear, and surprisingly 
the quality was not really disliked. Since the 
distortion was very low, the machine obviously had 
excessive record equalisation and might well have 
been aligned at the factory for an older type of tape. 
However, since the laboratory used the tape 
specified by the British Agents, Aiwa must accept 
the criticism. Most other modern tapes, incidentally, 
including Maxell UD, BASF Super LH, etc, would 
possibly have shown an even greater rise but older 
types such as ordinary BASF LH would have had a 
flatter response but much higher distortion.

TDK chrome was a bit of a disaster in that the 
response showed a peak of 7dB at 10kHz with Dolby 
processing switched in. The distortion was very 
average at Dolby level, measuring 2.2% rising. to 
5.8% at + 4dB. The sound quality was very scratchy 
and distortion became quite apparent at high record­
ing levels particularly at lower frequencies. A Sony 
stereo electret microphone gave very clean speech 
recordings which were just a little toppy on ferri­
chrome tape but considerable spitching was noticed 
when speech was reproduced on chrome tape. The 
ferric overall noise performance was slightly below 
average but the ferrichrome and chrome perform­
ances were pretty good. Ferrichrome measured 
-55dB CCIR weighted noise (Dolby in) reference 
Dolby level, and, since the overload performance 
was excellent, clearly gave the best overall 
performance. If this deck had been equalised 
correctly it would have been recommended and 
possibly other samples will be better aligned. The 
availability of three bias and equalisation positions 
is indeed useful and by varying these and using 
unconventional positions for ferrichrome the 
response might well have been better.
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AiwaAD1600

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric +0.75/+lY,dB
Ref. 333Hz FeCR02/LN +4/ -Il'.dB
Ref. 333Hz Chrome . +5/ -lY,dB

OVERALL NOISE
Ferric CCIR weighted Av. L + R Dolby Out 41.5dB
Dolby Improvement . 9.25dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 45.5d8
FeCR02/LN Dolby Improvement 9.5d8
Chrome CCIR weighted Av. L+R Dolby Out 45.5d8
Chrome Dolby Improvement 8.25dB

DIN Input Noise Degredation ldB
Line Input Noise Oegredation OdB
Spooling Time 2m 10s

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping . . .
Microphone Input Impedance Average .
DIN Input Sensitivity . .
DIN Input Clipping
DIN Input Impedance Average
Line Input Sensitivity
Line Input Clipping . .
Line Input Impedance Average . .

REPLAY RESPONSE
Ferric 63Hz Average Left and Right .
Ferric 1 OkHz Average Left and Right . 
Chrome lOkHz Average Left and Right

REPLAY NOISE
Ferric 20/20 worst channel ...
Ferric CCI R weighted Dolby Out
Ferric Dolby Improvement
Chrome CCI R weighted Dolby Out .

Wow and Flutter Average
Speed Average
Meter Under^read at 64ms .

DISTORTION
At Dolby Level monitoring input . 
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L^R at +4dB
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. UR at MdB .
Overall Chrome Av. L+ R at Dolby Level .
Overall Chrome Av. Lt R at ^4dB

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . . 
lOkHz FeCR02/LN Dolby Out Av. L+R . 
lOkHz Chrome Dolby Out Av. L+R ■ ■ ।

163deg 
315gV 
41mV
8.2K
430gV 
60mV
3.4K
91mV

>100K

+1.5
-0.75
-4.8

50.5d8
49.75d8
10.5d8
52,75d8

0.076% 
+0.1% 
-7d8

0.18%
0.57%
2.3%
0.9%
2.3%
2.2%
5.8%

+3.5 
+4

DYNAMIC RANGE
Ferric
FeCR02/LN
Chrome .

TAPE USED 
Ferric
FeCR02/LN 
Chrome

62dB
67d8
61.5d8

TDKSD
SONY
TDK KR

Aiwa AD1600: TDK KR Dolby In
Aiwa AD1600: Sony FeCR02 Dolby In
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AiwaAD1800 Johnsons Of Hendon Ltd., Priestley Way; London,
NW27TN. 01-4508070

A very recent design, this model incorporates Dolby 
B processing and a very high standard of mechanical 
and electrical performance. It also has one particu­
larly interesting feature, a series of peak reading 
lights operating at various peak levels. The VU 
meters themselves were very average but the lights 
operating at Dolby level and +4dB allow •very 
accurate record level setting, indicating even with an 
Sm sec burst, so transients will be accurately shown.. 
The deck functions were very easy to operate. It was 
possible to go direct from play to rewind and hear 
the tape in this position. Two separate pairs of input 
faders are provided for microphone and line/DIN 
inputs, thus allowing mixing of microphone with 
either of the other inputs. The machine has a replay 
line out level control and unfortunately the meters 
read the level after this control rather than before so 
that intrinsic levels cannot be determined at all 
easily. On record, though, no trouble was 
experienced.

The % "" microphone input jacks presented a 
maximum sensitivity of 240uV which was adequate 
for electret or capacitor microphones but not quite 
enough for recording distant speech with moving 
coil mics. The clipping margin was excellent at 
70mV and the impedance was 5.5k ohms. The DIN 
input unfortunately had .a very poor range •of input 
levels available, since the sensitivity, reasonable 
at 300uV, and the impedance of 2.6k ohms (just a- 
little low) were matched by a very poor clipping level 
of 10mV. Although this is within DIN specification, 
there will undoubtedly be clipping problems if the 
DIN socket is used for connecting equipment having 
DIN sockets, but not designed precisely to DIN 
specification. The DIN input had an extremely low 
noise level, and strangely when a DIN plug was 
inserted into the socket the overall tape noise 
decreased very slightly which was rather puzzling 
but was confirmed by checking several times. The 
line input (phonos) had a sensitivity of 50mV with no 
noise degradation, and an excellent clipping margin.

The replay performance was very good indeed, 
ail the responses being virtually flat to 10kHz, 
although the old bass time constant of 1590 u sees 
was chosen. The replay noise figures were good, 
the chrome figure ref. Dolby level, with Dolby in, 
measuring -64dB. Pre-recorded cassettes 
replayed with excellent head to tape contact and 
good stability. Very noticeable was the consistently 
good azimuth when cassettes were replayed, 
although unfortunately on delivery the azimuth was 

found to be set incorrectly, some 100° out at3kHz.
The overall sound quality was certainly in the top 

class of machines tested, for not only were the 
general distortion levels low on ferric and ferri­
chrome cassettes but the responses also were good. 
On ferric, for example, 10kHz measured only 1.5dB 
down, on the left, and was virtually flat on the right, 
and subjectively tapes had a very wide overall 
response. The distortion, even at +4dB, measured 
only 2.7%, falling to 0.55% at Dolby level. Whilst 
the overall noise level on ferric tape was only 
average the low distortion allowed a very wide 
dynamic range to be recorded. Ferrichrome usually 
produced an even better result having a distortion of 
only 1.9% at +4dB and yet 4.5dB quieter back­
ground than ferric. The pen charts show the good 
response overall, and ferrichrome tape on this 
machine produced an almost exceptional sound 
quality showing the cassette medium at its best. 
Chrome tape, although having a good overall 
response, had noticeably more distortion at 2.2% at 
Dolby level, rising to 6% at + 4dB, with virtually the 
same overall noise as ferrichrome. Although the 
chromium tape produced very clean recordings at 
high frequencies distortion became apparent at high 
recording levels and thus chrome could not be 
recommended, since the ferrichrome performance 
was so superb. The machine also incorporated a 
useful user adjustable pre-set for biasing ferric tape, 
and so many different makes could be. used with 
satisfactory results after adjustment.

It is felt that the machine can be strongly 
recommended, although the DIN input circuit could 
cause a problem to some users. The machine clearly 
shows significant technical improvements over 
machines produced a year or so ago and should give 
results which will be more than good enough for all 
normal domestic purposes.
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AiwaAD1800

Replay Azimuth Deviation trom Average 
Microphone Input Sensitivity . 
Microphone Input Clipping 
Microphone Input Impedance Average . 
Dl N Input Sensitivity 
DIN Input Clipping 
DIN Input Impedance Average 
Line Input Sensitivity 
Line Input Clipping 
Line Input Impedance Average

REPLAY RESPONSE
Ferric 63Hz Average Left and Right
Ferric 1OkHz Average Left and Right
Chrome 10kHz Average Left and Right

108° 
240^V 
70mV 
5.5K 
300^V 
7.75mV 
2.7K 
49mV 
)10V 
85K

+ 1.5
+0.25
-4.25

REPLAY NOISE
Ferric 20/20 worst channel 52dB
Ferric CCIR weighted Dolby Out 50.5dB
Ferric Dolby Irnprovernent 10.5dB
Chrome CCIR weighted Dolby Out . . 54dB

Wow and Flutter Average
Speed Average
Meter Underread at 64ms

0.07%
+0.21%
--7dB

DISTORTION
At Dolby Level monitoring input 0.03%
Qiiprall Ferric Av. Li R at Dolby Level 0.54%
Ov,i aii Ferric Av. L 1 !:i at t4d8 2.7%
Overall FeCR02/LN Av. L 1 Rat Dolby Level 0.67%
Overall FeCRU2/LN Av. L 1 Rat • 4dB 1.9%
Overall Chrome Av. Lt R at Dolby Level 2.2%
Overall Chrome Av. Lt Rat t4dB 6%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. Lt R
10kHz FeCR02/LN Dolby Out Av. Lt R
10kHz Chrome Dolby Out Av. L^ R

-1 
+ 1
-3

OVERALL DEVIATION (100Hz-12kHzl
■Ref. 333Hz Ferric +0.5/ -1.25d8
Ref. 333Hz FeCR02/LN +1.0/ -0.5d8
Ref. 333Hz Chrome . +0.5/ -5.0dB

OVERALL NOISE
Ferric CCI R weighted Av. L + R Dolby Out 42.5d8
Dolby Improvement . 9.75d8
FeCRU2/LN CCI R weighted Av. Lt R Dolby Out 48d8
FeCR02/LN Dolby Improvement 9.5dB
Chrome CCI R weighted Av. Lt R Dolby Out 47dB
Chrome Dolby I rnprovernent 9dB

DIN Input Noise Degredation 
Line Input Noise Degredation 
Spooling Time

DYNAMIC RANGE
Ferric
FeCR02/LN
Chrome

TAPE USED
Ferric
FeCR021LN
Chrome

OdB
OdB 
2m 10s

63d8
69d8
64d8

TDK SO
SONY
TDK KR

Recommended Retail Prices £189.74
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AkaiGXC390 Rank Audio Products Ltd., PO Box 70, Great West Road, 
Brentford, Middlesex. 01-568922

Akai were in the course of changing models whilst 
this book was being written, but at the last minute 
this new model was submitted. It is a fairly low price 
machine incorporating Dolby B processing and has 
only basic facilities, which nevertheless include a 
record limiter and peak reading light. The machine 
was a production prototype and unfortunately had 
clearly ben misaligned very badly on the chrome tape. 
The deck functions permit operation from one 
function to another without pressing the stop 
button. The wow and flutter measured 0.14% which 
was rather below average. Other mechanical 
aspects measured quite well, including phase jitter 
and stability. The VU meters were very small and 
difficult to read, and a 64m sec tone burst under 
read 5dB, which was better than average. The peak 
reading light came on at 4dB above Dolby level, and 
was thus set fairly optimally.

The Y." microphone jack sockets gave a sensi­
tivity of 440uV clipping at 92mV, an excellent over­
load margin, but too insensitive for moving coil 
mics. The DIN input did not quite conform to DIN 
specification, having a sensitivity of 4.8mV, but 
much too high an input impedance of 29k ohms, 
although the clipping margin was excellent. This 
impedance would be likely to induce high frequency 
cut from a DIN source and the sensitivity was not 
really adequate for the DIN specification although 
probably would be found satisfactory. No noise 
degradation was noted. The line input, sensitivity 
68mV, therefore added some hiss from a 100mV 
source, and this degraded the overall noise by 5dB. 
An annoying hum was noticed both on recorded 
cassettes and pre-recorded ones, and this was 
subjectively louder on ferrichrome tape than on 
ferric, since the former was inherently less hissy and 
thus the hum stood out more.

On replay the response was very flat, 10kHz being 
approximately 1dB down on both channels. 
Chromium tape had insufficient reduction of hf as 
compared with ferric, and was thus approximately 
1dB up at 10kHz. The replay noise level did not 
measure too well, particularly on the right channel 
which must have had a faulty component, although 
probably the hum component contibuted a fair 
amount to the overall reading. Pre-recorded 
cassettes had a wide frequency response, and 
sounded well, although the hum was audible in quiet 
passages.

BASF Super LH ferric tape gave an overall third 
harmonic distortion of 333Hz of 1 % average, which 

rose rapidly to 3.8% at + 4dB. The response was 
2.5dB at 10kHz with Dolby in, and this must be 
considered fairly reasonable since any errors are 
exaggerated by Dolby processing. The subjective 
quality was quite good, although distortion seemed 
to come up rather suddenly at high levels, and the 
hiss level was about average on the left channel but 
the right channel was rather poor. Since the 
machine has the facilities for accepting ferric and 
ferrichrome and chrome tapes by depressing the 
ferric or chrome buttons, or both together, Sony 
ferrichrome was checked and found to be 1.1% at 
Dolby level rising to 3.8% at +4dB, again rather a 
steep rise. The overall noise on ferrichrome was far 
better than ferric and a slight roar that had been 
noticed on the right channel disappeared. The 
frequency response was disappointing with Dolby, 
10kHz measuring -6dB (see pen chart). BASF 
chrome proved a disaster on this machine, having 
approximately 13.5% distortion at Dolby level and 
rising to an excruciating 19% at +4dB! The record 
calibration was clearly incorrect, and the sound 
quality showed the machine to be so badly mis-set 
that the recording was not even of mild entertain­
ment value.

The microphone input sensitivity was a little low 
and an electret microphone will be necessary to 
obtain sufficient recording level for speech.

If this machine is a typical sample it cannot be 
recommended, but it seems hardly believable 
that it should have been sent out with such a poor 
overall performance on ferrichrome and chrome, 
since both the manufacturer and importer have a 
good reputation. Assuming then that the response 
and distortion problems can be overcome, Akai will 
have to improve the hum level, and if the problems 
are sorted out the GXC 39D might well become 
reasonable value for money.
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AkaiGXC39D

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome .

+0.5/ -1.0dB
+0.5/ -3.0dB
+0.5/ -2.75dB

OVERALL NOISE
Ferric CCI R weighted Av. L+R Dolby Out 40.75dB
Doi by Improvement 12dB
FeCR02/LN CCIR weighted Av. U^R Dolby Out 44.5dB
FeCR02/LN Dolby Improvement 10dB
Chrome CCIR weighted Av. L+R Dolby Out . 44dB
Chrome Dolby Improvement 10.5dB

DIN Input Noise Degredation , , , OdB
Line Input Noise Degredation . . . 4.5dB
Spooling Time ..... 1m 18s

Replay Azimuth Deviation from Average . 18°
Microphone Input Sensitivity . . . . . 440pV
Microphone Input Clipping 92mV
Microphone Input Impedance Average . 4.6K
DIN Input Sensitivity . . . 4.8mV
DIN Input Clipping . . . . 920mV
DIN Input Impedance Average 29K
Line Input Sensitivity 68mV
Line Input Clipping )10V
Line Input Impedance Average )100K

DYNAMIC RANGE
Ferric .
FeCR02/LN
Chrome ,

TAPE USED
Ferric
FeCR02/LN
Chrome

62.5d8
63.5dB 
58dB

BASF SUPER LH
SONY
BASF

REPLAY RESPONSE
Ferric 63Hz Averogc Left and Right । . +3
<'erric 1 Ok Hz Average Left and Right -1.25
Chrome 1Ok Hz Average Left and Right -3.5

REPLAY NOISE
Ferric 20/20 worst channel 49dB
Ferric CCI R weighted Dolby Out 46dB
Ferric Dolby Improvement . . 10dB
Chrome CCI R weighted Dolby Out 49dB

Wow and Flutter Average । 0.14%
Speed Average , , , +1.5%
Meter Under-read at 64ms . . _ . -5dB

DISTORTION
At Dolby Level monitoring input
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L+R at +4dB .
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. L + R at >4dB .
Overall Chrome Av. L+ R at Dolby Level
Overall Chrome Av. L+R at +4dB

0.18%
0.95%
3.8%
1.1%
3.8%
13.8%
18.9%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R -1.25
10kHz FeCR02/LN Dolby Out Av. L+R -2.75
10kHz Chrome Dolby Out Av. L+R -2.5

Recommended Retail Price: £149.20
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BASF8100 BASF United Kingdom Ltd., Knightsbridge House,
197 Knightsbridge, London SW7 ISA. 01-584 5080

It is surprising that the model 8100 has inherently a 
lower noise overall than almost all the other machines 
tested if their Dolby processing circuits are switched 
out. Indeed, it is actually better than a few with 
Dolby and the manufacturers must be congratulated 
on producing such excellent performance without 
an overall noise reduction system. The deck includes 
the Philips DNL system for play back only but whilst 
this removes hiss it also removes much of the life from 
pre-recorded cassettes, giving almost always a dull 
reproduced sound. Pre-recorded cassettes sounded 
well, and in particular non Dolbyed ones, although 
processed cassettes did play back reasonably if the 
treble control on an external amplifier was turned 
down. The general noise performance of the machine 
then was exemplary and the distortion levels 
throughout also measured very well, particularly on 
BASF Super LH cassettes, the incredibly low figure 
of 0.4% being measured at Dolby level, which in­
creased to 1.7% at + 4dB, still a very good figure. 
The ferric overall response measured very flat indeed 
and subjectively the overall sound quality was 
extremely good, certainly better than many 
machines costing a lot more. Chromium tape 
unfortunately produced an overall fall off at 
high frequencies and thus recordings sounded a 
little muffled, although the signal to noise ratio was 
perfectly acceptable whilst clearly not being as good 
as a Dolbyed cassette made on the better quality 
machines. The deck switching logic was most con­
venient and very similar to that made by Aiwa, who 
we understand make the machines for BASF. It is 
possible to go from play directly to wind and back to 
play again without pressing the stop button in which 
case the tape cues against the play back head, 
enabling the user to find a particular point on the 
tape easily. The wow and flutter measured a little 
high at 0.14%, and the sped unfortunately measured 
1.2% fast which could upset some musicians 
although in general use it would not concern most 
users. Unfortunately the rewind speed was painfully 
slow, in excess of three minutes on average for a 
C90. This is more than four times slower than the 
equally unusual fast spooling speed of the 
Trio KX710.

Despite the recorder's extremely low noise circuits 
in the record and replay amplifiers, the input pre­
amplifier was just a little noisy, and in some instances 
users will find a slight extra hiss being added if the 
record level has to be advanced to obtain a higher 
Input sensitivity. The iiiioiuphuiie pre-amplifier 

worked well though, and was considered fairly quiet. 
It had very adequate sensitivity, even for recording 
speech with a moving coil microphone. The VU 
meters under read as usual and since no peak 
reading indicator is provided care will have to be 
taken not to record at too high a level. The cross talk 
performance was extremely good, certainly better 
than most other machines and in fact dearly better 
than any user would ever require. No cross talk could 
be detected on track 2 from a recording made on 
track 1. A limiter is provided which automatically 
sets peak recording level on an input programme. 
This worked well, although the release time seemed 
pretty fast. It had been set at just about optimum 
level. This and many other simplified functions makes 
this recorder very easy to operate, and it can be 
recommended providing Dolby B processing is not 
required and the user is not expecting to play back 
Dolbyed pre-recorded cassettes to a high standard. 
Whilst its performance on ferric tape was extremely 
fine, chromium tape was not fully satisfactory.
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BASF8100

Picture unavailable at time of going to 
Press

Replay Azimuth Deviation from Average 34°
Microphone Input Sensitivity . 210^V
Microphone Input Clipping . 56mV
Microphone Input Impedance Average . 2.6K
DIN Input Sensitivity . ; . . • ■ ■ 208^V
DIN Input Clipping 56mV
DIN Input Impedance Average 2.6K
Line Input Sensitivity 80mV
Line Input Clipping )10V
Line Input Impedance Average . >100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . +3
Ferric 10kHz Average Left and Right -0.25
Chrome 10kHz Average Left and Right +0.25

REPLAY NOISE
Ferric 20/20 worst channel 55dB
Ferric CCIR weighted Dolby Out . 52.75dB
Ferric Dolby Improvement . -
Chrome CCIR weighted DolbyOut . 56.25dB

Wow and Flutter Average
Speed Average
Meter Under-read at 64ms .

0.14%
+ 1.1%
-6dB

DISTORTION
At Dolby Level monitoring input
Overall Ferric Av. L+R at Dolby Level . 0.42%
Overall Ferric Av. L + R at +4dB 1.75%
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. Li R at +-4dB .
Overall Chrome Av. L+R at Dolby Level 2.5%
Overall Chrome Ay. L+R at +-4dB । .......... 5.4%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R , -1.0
10kHz FeCR02/LN DolbyOut Av. L+R
10kHz Chrome Dolby Out Av. L+R -5.5

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric ................... +0.5/ -2.75dB
Ref. 333Hz FeCR02/LN 
Ref. 333Hz Chrome . +0.5/ -6.5dB

OVERALL NOISE
Ferric CCI R weighted Av. L+R Dolby Out * । 45.75dB
Dolby Improvement ... . ...
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCI R weighted Av. L+R Dolby Out . 49.75dB
Chrome Dolby Improvement —

DIN Input Noise Degradation 
Line Input Noise Degradation 
Spooling Time

DYNAMIC RANGE
Ferric
FeCR02/LN
Chrome

OdB 
6dB 
3m Os

57.5dB

57dB

TAPE USED 
Ferric .............................BASF SUPER LH
FeCR02/LN ......................................
Chrome ■ ■ ■ BASF
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BASF8200 BASF United Kingdom Ltd., Knightsbridge House,
197Knightsbridge, London SW7 ISA. 01-584

The BASF ^820 is a very simple deck, incorporating 
Dolby B and DNL. It also includes a useful automatic 
gain control which overrides the position of the 
record level control when selected. DIN mic sockets 
are provided together with a 5 pole DIN socket for 
record and pay back and phono sockets for line in 
and line out. Neither 5 pole DIN nor line out sockets 
are live during recording, which is inconvenient, and 
whilst this is normal practice for a DIN socket the 
phono sockets should have been permanently live. 
Mechanically the deck performed quite well although 
the phase jitter was not as good as many, but the 
wow and flutter measured extremely well at .09%. 
This was a very good figure, as was the speed 
accuracy at only 0.15% fast. The deck functions were 
very easy to use, and conveniently it was possible to 
go from play or record in to wind and back to play 
again without using the stop button.

The ferric replay response was exemplary as far as 
BASF test ca^ttes go, but experiments have proved 
that almost certainly these are sslghtly up in top and 
so extreme top was probably marginally down 
although pre-recorded cassettes sounded very good 
indeed. The machine was delivered almost precisely 
in azimuth. The chromium dioxide response was 
clearly up in top by about 2dB and this was proved 
not only by the response measurements but by the 
replay weighted noise measurements which showed 
only 2%dB change. The replay nose was a little 
i nferior on average but was adequate.

The overall frequency response on BASF Super 
LH was excellent and on chrome the response was 
also very good. The distortion on ferric tape was 
exceptionally low (only 0.45% at Dolby level, rising 
to only 1.3% at + 4dB). This was confirmed by the 
excellent subjective quality and clarity of recordings 
made on Super LH. Chromium tape also sounded 
well and with a lower hiss level, but with noticeably 
more distortion, and the distortion measured 
markedly higher (3%) at Dolby level. Unfortunately 
a slight hum was audible on replay which was 
especially noticeable in quiet passages when chrome 
tape was used. Inadequate smoothing of the power 
supply would seem to be the cause.

The microphone input had very low nose and 
worked well with good sensitivity. It was quite well 
designed as its input impedance was optimum at 2.7k 
ohm, which was also the DIN input impedance. No 
clipping problems were noted on mic or DIN, but 
unfortunately the line output was most unsatisfactory 
since 11uita severe noise d11gradation occurred with 

even medium level input signals. A 100mV signal 
recorded showed 12dB more hiss overall than was 
present if the record level controls were reduced to 
minimum, and this design fault frankly is intolerable. 
BASF should have a switch selecting mic/DIN or 
line in which would obviate the problem. The VU 
meters were very average and under read 7dB on a 
64m sec pulse. Since there is no peak reading light 
users will have to be careful not to over record, 
although BASF Super LH on this machine accepted 
a high recording level without distortion and thus 
produced the very wide dynamic range, CCIR 
weighted, of approximately ^^B. Chrome tape did 
not give such a wide dynamic range since far lees 
1^^ (could be r^^^ed if ^es to be av^^.
Although no cross talk problems were noted the 
erasure, whilst being adequate, was not quite as 
good as most, a figure of 62dB being noted on the 
I eft channel when a high level recording was made 
on chrome tape.

Subjectively, then, the performance on ferric 
tape when the DIN input was used was very good, 
the chrome performance less good, but adequate, 
and the machine can be recommended. The DNL 
worked as well as could be expected but was not 
liked. Nor did we like the smoked plastic covers over 
the cassette well and counter. The former could, of 
course, be kept raised in order to see the cassette, 
but the latter made the figures annoyingly dim. It 
was felt that despite the generally good performance 
the price was rather high and would only prove good 
value for money if bought at a reasonable discount. 
Unfortunately a retest was called for due to the 
chromium dioxide automatic switch being unreliable 
on the first sample, which also had a very poor high 
frequency response on chro1T1P, tape.
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BASF8200

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome _

+0.75/ -1.25dB

+0.5/ -1.0dB

Picture unavailable at time of going to 
Press

OVERALL NOISE
Ferric CCI R weighted Av. L +R Dolby Out 43dB
Dolby I nprovement . 7.75dB
FeCR02/LN CCIR weighted Av. L+-R Dolby Out —
FeCR02/LN Dolby Improvement —
Chrome CCI R weighted Av. L + R Dolby Out _ 46dB
Chrome Dolby Improvement 8.75d8

DIN Input Noise Degredation 0.25dB
Line Input Noise Degredation . . 13.5dB
Spooling Time . 2m 12s

Replay Azimuth Deviation from Average . . oo
Microphone Input Sensitivity . - 170pV
Microphone Input Clipping . 58mV
Microphone Input Impedance Average . 2.7K
DIN Input Sensitivity । : . 170pV
DIN Input Clipping . ................ 58mV
DIN Input Impedance Average . . . 2.7K
Line Input Sensitivity 65mV
Line Input Clipping )10V
Line Input Impedance Average . )lOOK

DYNAMIC RANGE 
Ferric 
FeCR02/LN 
Chrome

TAPE USED 
Ferric
FeCR02/LN 
Chrome

62.5dB

61dB

BASF SUPER LH

BASF

REPLAY RESPONSE
Ferric 63Hz Average Left and Right ... +3
Ferric 10kHz Average Left and Right . . -1 %
Chrome 1OkHz Average Left and Right .... +2*

REPLAY NOISE
Ferric 20/20 worst channel 47.5dB
Ferric CCIR weighted Dolby Out । । ■ ■ ■ 48.75dB
Ferric Dolby Improvement 10dB
Chrome CCIR weighted Dolby Out _ . 51.5dB

Wow and Flutter Average • . 0.09%
Speed Average . . . . +-0.17%
Meter Under-read at 64ms . -7dB

DISTORTION
At Dolby Level monitoring input . . . =
Overall FerricAv. L +R at Dolby Level _ 01.44%
Overall Ferric Av. L >R at +4dB 1.3%
Overall FeCR02/LN Av. L>R at Dolby Level
Overall FeCR02/LN Av. Li Rat MdB — . . _ -
Overall Chrome Av. L +R at Dolby Level _ . . 3.0%
Overall Chrome Av. L + Rat >4dB ... . _ 6.5%

OVERALL RESPONSE
10kHz Ferric DolbyOut Av. L+R 0
10kHz FeCRO2/LN Dolby Out Av. UR -
lOkHz Chrome Dolby Out Av. L + R - . - . 0

BASF 8200: Sony KR Dolby In
BASF 8200: BASF Super LH Dolby In
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And to think a special feature 
could put you of buying it.
It's happened before.

Someone goes into a hi-fi store, catches 
sight of theMnso, and goes over to 
investigate.

They reach down, press one ofthe 
controls and . . . nothing.

There's no satisfying click. It doesn't 
stay down once they've pressed it.

In fact it doesn't seem to do anything 
at all.

"Broken" they might think. Or ''I'm not 
paying good money for sloppy engineering 
like that."

And maybe they move on. Not realising 
they're dismissing the M1150 for being one 
step ahead of more conventional units.

You see the controls don't behave like 
ordinary switches because they're solenoid 
operated. (Like the controls on professional 
studio equipment.)

And the current has to be on for them 
to work.

Then all it takes is the lightest touch. 
Making them more precise and much easier 
to use than the controls most decks have.

A small point maybe, but we reckon 
worrying over details means you build a 
better unit.

We made the M I iso front loading so it 
can go where top loaders can't.

We built in two VU meters instead of 
just one.

We gave it a memory rewind, an illumi­
nated tape run indicator.

And the Dolby noise reduction system 
so you hear the music, not the tape.

It's a shame some people miss it all.
But the controls turn them off first.

Beltek
,
1 
1 
I 
I 
I 
I 
I 
1 
I
I

Please send me details of the complete 1 
1 
I 
I 
I 
I 
I 
I
I 
I

Beltek Range. 

Name

Address

C“::.^) ^^SVAT.

Distributed by Eagle Internationai,Precision Centre, Heather Park Drive.Wembley HAO ^U.Telephone Ol-002 8832.
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Beltek M1150

A very modestly priced machine, it includes Dolby B 
processing and is a front loader. The mic/DIN and 
phono (line) inputs are switchable and this assists 
level compatability to improve the general overall 
noise performance. The VU meters have slightly 
better than average ballistics, under-reading a MmS 
burst by MB but no peak reading lights are provided. 
The loading was found a little awkward, it being 
necessary to place the cassette sideways into the 
recorder and furthermore the deck control buttons 
were rather heavy. The wow and flutter performance 
measured well at 0.11% in relation to the price and 
the speed was extremely accurate, only 0.2% slow. 
On delivery the azimuth was reasonably good at 
+ 20° at 3kHz, but the stability was none too good, 
the azimuth changing slightly each time a cassette 
was re-inserted although this was not serious.

The microphone input ( 14" jack sockets) had a 
sensitivity of 110 uV and clipped at the very low level 
of lOmV and thus, whilst being far more sensitive 
than average, loud sounds would definitely induce 
distortion. Moving coil microphones are therefore 
particularly recommended for use with this machine, 
for electrets might well overload if used for recording 
music, even fairly close to the microphone. The DIN 
input (5 pole socket) had the same sensitivity as the 
microphone input, but the impedance is reduced to 
2k ohms, rather too low for comfort, but only slight 
hiss was added from a nominal DIN source. The line 
input was very satisfactory, having a sensitivity of 
30mV into between 70 and 90k ohms, depending on 
the position of the record gain control. High input 
levels created no problem.

The line output impedance with the output level 
control at maximum was 3.3k ohms, but when the 
control was 6dB down from maximum the impedance 
rose sharply to 16k ohms, much too high, and the 
potentiometer chosen in the design should have 
been of much lower value, for example 10k ohms 
instead of 50k ohms.

The replay noise measured slightly better than 
average under all circumstances, but unfortunately 
the replay response fell rather noticeably at lOkHz to 
-3dB and thus a Dolby processed recording would 
play back with some 6dB cut at 10kHz at low levels 
since the Dolby deprocessing tends to exaggerate 
any HF losses present. For this reason pre-recorded 
cassettes all sounded rather dull, although the quality 
’tself was fairly reasonable. The overall quality on 
ferric tape (BASF LH) was pretty good with a sur­
prisingly flat response for so modestly priced a 

machine, but considerable high frequency squashing 
was noticed and climaxes lacked punch and sparkle 
although at low levels the sound quality was very 
good. The distortion was very low for the tape type 
used, 1.3% at Dolby level. BASF Super LH, used in 
the LH position of the bias and equalisation three 
position switch, had remarkably low distortion, below 
0.5% at Dolby level rising to 0.8% at +4dB, which 
was regarded as an outstandingly low distortion 
figure at such a high level. Alas, though, the treble 
response was very bad indeed showing the tape to 
be badly over-biased, for at lOkHz the response was 
12dB down on 333Hz. Notwithstanding recordings 
sounding very muffled, the basic quality was never­
theless good. BASF chrome cassettes gave over 
5% distortion at Dolby level, rocketing to 11.2% at 
+ 4dB, and thus recordings sounded extremely 
distorted at even fairly modest levels. The response 
fell though to -4.5dB at 10kHz, but was no further 
down at 15kHz,. surprisingly. The crosstalk measured 
well and the erase was just adequate.

In general then this machine performed quite well 
but individual samples may be below par, as indeed 
this review sample was on response. A good sample, 
though, would be good value .for money and if you 
are interested in this machine make absolutely sure 
that you hear a comparison between an original 
sound from a good disc or broadcast and a recording 
made on the machine.

The machine is solenoid operated and includes 
14" headphone socket and a rewind memory system. 
The tape cannot be seen once playing and the 
buttons do not stay down when depressed, so that 
the mode of operation cannot be detected at a 
glance. The machine has a metal case and both the 
input and output controls are dual concentric types. 
Recommended, then, with considerable caution, as 
fairly good value for money.

At the last minute the laboratory discovered the 
LN bias/eq switch to be wrongly labelled, and 
clearly ferrichrome would have given considerably 
improved results.
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fits Hb~F|its. • •

See our nationally advertised 
discount prices on the best range 

of HI-FI equipment in the UK

COMET DISCOUNT WAREHOUSES
SCOTLAND 
DUNDEE 
EDINBURGH 
GLASGOW 
NORTHERN ENGLAND 
BARNSLEY 
DONCASTER 
GRIMSBY 
HULL 
HULL 
JARROW 
LEEDS 
LIVERPOOL 
NEWCASTLE 
ROCHDALE
SHEFFIELD ............... ........................
STOCKPORT ...........................
STOCKTON 
SUNDERLAND 
WAKEFIELD 
WIGAN 
MIDLANDS 
BIRMINGHAM 
BIRMINGHAM 
HANLEY 
LEICESTER 
NORWICH
NOTTINGHAM.DERBY 
WILLEN HALL
LONDON, Hackbridge (Nr Croydon) 
LONDON, Hayes (Middlesex) 
LONDON, Dagenham 
LONDON. Potters Bar 
SOUTH 
BOURNEMOUTH 
BRIGHTON 
OXFORD 
READING 
ROCHESTER 
SOUTHAMPTON
WALES & SOUTH WEST 
BRISTOL
GLOUCESTER 
NEWPORT

Wesi Htoridersons Wynd Dundee Ticil 038.! 738111
1 Newhdven Road. Edinburgh EH6 50X lei 031 -554 4454 (9 lones)

. Bly!hswood Tr<1dmg Estate, Aigyl" Avenue Renfrew Glasgow .RA4 9El ""el 041 886-5731

Peel Sueei Bainsiev Tei 0226 83358
17 Market Place Doncasier lei 0302 69520
389 Vicioria Street Grrmsby DN31 l ER lei 0472 59623
96-104George Street. Hui! Tei 0482 20681
Reservoir Road Clough Road Hull HU6 700 Tel 0482 4644; i6ime,j
06-64 f.iirson Street .Jarrow NE32 3Mf le^ 0632 89^11
78Armiey Road Leeds LSi2 2U lei 0532 40551
Setton Works F^eld Lane lilherljno Liverpool Th 051 928 6688
395.339 Flswick Road Newcastle Tei 0632 32431
Cornei at Well • th Lane ano Oueenswav Rochdale lei 0706 50606
The Mdl 1 Loxlev Road Malin B"dge Sheffield S6 4TN lpi 0742 341 721 6
Lower Hillgale Siockport Tei 061 477 2000
Teeswav pnnrack lane Siockton Cleveland ’e; 0642 6123''
4 7 St Thomas Sireel Sunderland. SR1 1HR Th. -1733 59992
14.16 Maryga!e Wakefield Th 0924 "67?6
WhadMdl. Pr.ncess Slreet Wigan. WN3 4EZ Th 0942 34/J1

Heeley Road Sellv Oak Birmmgh<1m. 829 6EY Tel 021-472 6181
Tivoli Shopping Centre 1570^1 5 72 Coventry Road. Yardley Birmingham 626 1 BJ Tel 021 706 0684 
52 Town Road. Hanlev Stoke-on-Trent ST1 2JP Tel 0782 264495
Syston Street Leicester Tel 0533 52236
Roundnee Wav Noiwrch NR7BSO Tel 0603 41 1831
121 Town Street Sandiacre. Nottingham. NG10 5DW Tel 0602 39611 b
Walsall Road. Wrllenhall. SiaHordshiie Tel 0902 604'1
190 London Road Hackbridge. Wallington. Sunt, Tel 01 Th69 ^321
Silverdale Road. Pump Lane. Haves lei 01-573 1 841
Rainham Road South. Dagenham. RM108ST Tel 01 595 5111
Staiion Close. Oarkes Lane. Potters Bar Tel 0707 43491

210 Old Christchurch Road. Bournemouth Tel 0202 293334 5
15 Station Street. Bnghlon Tel 0273 692421 6
Ferry Hinksev Road. Osney Mead. Oxford Oxfordshire Tel 0865 48232
Monarch House. 75-81 Caversham Road. Reading. RGlSAP lei 0734 599911
Maidstone Road. Rochesier Tel 0634 49171
Chickenhall Lane. Easileigh. Sou1hampton_ SOS SZQ Tel 042^26 472,2

Barton Hrll Trading Esta!e, Bristol Tel 02 72 559841
Morroway House. Staiion'Road. Gloucester Tel 045-25 2233 2234
Maesglas Industrial Estate. Newpori. NPT 2XE Tel 0633 50431
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Beltek M1150Eagle International Ltd., Precision Centre, Heather Park 
Drive, Wembley, Middlesex, HAO 1SU. 01-903 0144

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . .+1.5/-0.25dB
Ref. 333Hz FeCR02/LN . . +0.5/ -9.5dB
Ref. 333Hz Chrome . . +1.0/ -2.75dB

Picture unavailable at time of going to 
Press

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 44.75dB
DolbyImprovement. . 9.75dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 49.25dB
FeCR02/LN Dolby Improvement .... 9.25dB
Chrome CCIR weighted Av. L+R DolbyOut. .. 48.25dB
Chrome Dolby Improvement 9.25dB

DIN Input Noise Degredation ................................0.5dB
Line Input Noise Degredation .......................... OdB
Spooling Time ................. 1m45s

TAPE USED 
Ferric 
FeCR02/LN 
Chrome

Replay Azimuth Deviation from Average . 28°
Microphone Input Sensitivity. . 112^V
Microphone Input Clipping 10.2mV
Microphone Input Impedance Average . BK
DIN Input Sensitivity 117^V
DIN Input Clipping 10mV
DIN Input Impedance Average 2K
Line Input Sensitivity 28mV
Line Input Clipping )10V
Line Input Impedance Average 76K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . 0 +3
Ferric lUkHz Average Left and Right -3
Chrome 1 OkHz Average Left and Right -8

DYNAMIC RANGE 
Ferric 
FeCR02/LN 
Chrome .

63.5dB
67dB
65dB

BASF LH
BASF SUPER LH
BASF

REPLAY NOISE
Ferric 20/20 worst channel 52.5dB
Ferric CCIR weighted DolbyOut 50.5dB
Ferric Doi by Improvement 10d8
Chrome CCIR weighted Dolby Out........................... 56dB

Wow and Flutter Average 0.11%
Speed Average -0.24%
Meter Under-read at 64ms . —6dB

DISTORTION
At Dolby Level monitoring input 0.02%
Overall Ferric Av. L + R at Dolby Level . 1.4%
Overall Ferric Av. L+R at +4dB 3.5%
Overall FeCR02/LN Av. L+R at Dolby Level 0.4%
Overall FeCR02/LN Av. LiR at >4dB . 0.8%
Overall Chrome Av. L+ R at Dolby Level 5.0%
Overall Chrome Av. L+R at +4dB 11.2%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R +0.5
10kHz FeCR02/LN Dolby Out Av. L+R -7.0
10kHz Chrome Dolby Out Av. L+R -2.5

Recommended Retail Price: £126.40
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Beocord 2200 Bang & Olufsen (UK) Ltd., Eastbrook Road, Gloucester, 
GL4 7DE. 0452 21591

The Beocord 2200 is basically a deck having DIN 
inputs and outputs. The microphone input socket is 
a 6 pole DIN, but however a standard % " stereo jack 
socket is used for headphones. The machine is very 
simple to use and is provided with just two faders on 
the entire machine, left and right record levels.. 
Despite its impressive styling, its technical perform­
ance unfortunately leaves a lot to be desired and 
there are some very basic elementary design faults 
around the machine's circuitry. The DIN input 
socket has far too high an input impedance (45k 
ohms) and to make matters worse the input circuit 
has a measured capacity of 260pF in parallel, so that 
when the machine is interconnected with some DIN 
tuner amplifiers a very severe high frequency loss 
becomes apparent (approximately 7dB at 10kHz). 
An alternative high level DIN socket is provided at a 
very high impedance which includes compensation 
for this treble loss but even so a 1.5dB loss at lOkHz 
was noted on the input circuitry. This auxiliary input, 
incidentally, feeds into the DIN input through a 
1M ohm resistor, a practice which should be 
deprecated. The machine, when tested on the 
recommended BASF ordinary LH cassettes, had 
very high distortion at high levels, and it became 
necessary to reduce the general recording levels on 
programmes and thus noise problems resulted.

On replay the high frequency response was 
extremely good on ferric tape, but a shelf cut of only 
2.5dB instead of the standard 4.7dB was noted on 
chrome equalisation. Whilst the replay noise levels 
were good, chrome tape will be noisier than it 
should be because of this. Unfortunately B & 0 have 
not yet adopted the new standard at low frequencies 
and severe bass distortion was apparent on loud 
passages. Since only minor circuit changes are 
required to put this matter right, we feel B & 0 
should change immediately. The overall noise per­
formance was also extremely good but spoilt, of 
course, by the restricted dynamic range, brought 
on by the distortion problem. The overall responses 
on ordinary ferric tape were good, both with and 
without Dolby processing. Because of the distortion 
produced by ordinary ferric tape, B & 0 agreed that 
we should retest the machine using BASF Super LH 
tape and results were dramatically improved, so that 
the distortion at Dolby level was 1 /5th of that of 
ordinary LH tape. However, an excessive treble 
boost was noted, which worsened with Dolby 
processing and so the tape cannot really be recom- 
mondod unless the machine iG r11-1quali5ed by the 

manufacturer or dealer. Chromium tape was very 
poor overall both for distortion and response, a 
4.5dB loss at 10kHz being apparent on the right 
hand channel.

The phase jitter was extremely low, only very 
small variations being noted, but when a cassette 
was replaced in the machine the general azimuth 
was inclined to be a little variable. If the cassette 
was manually wobbled, however, the azimuth 
usually corrected itself. The wow and flutter 
measured quite well at .11 % , but degraded slightly 
at the end of a cassette. The high frequency energy 
response measured particularly well, but this was 
almost certainly due to the ferric tape being under­
biased to obtain a flat frequency response, thus 
helping high frequencies to the detriment of low 
ones. No crosstalk problems were encountered in 
the machine.

The 48uV microphone input sensitivity seemed 
to be rather too sensitive for normal use and we 
confirmed the anticipated poor clipping level of 
15mV, so that any microphone connected to the 
recorder would be likely to overload the machine's 
input when recording very loud sounds. The DIN 
input sensitivity, however, was adequate with a 
reasonable clipping margin.

In contrast to the major criticisms of this machine, 
the speed accuracy was extremely good, being 
amongst the best measured, and moreover the 
meter's read peak levels very accurately indeed. A 
pulse of tone lasting only 8 millisecs under-read by 
only 3dB, whilst a pulse of 64 millisecs under­
read only 1dB. Meters like these are so very useful 
in setting peak recording level.

After being informed of the Laboratory findings, 
B & 0 have agreed to redesign the input circuitry 
along the lines suggested and also will be rebiasing 
machines at the factory to BASF Super LH tape. 
Modified machines will take a month or two to come 
through. These changes should considerably 
improve the sound quality on ferric cassettes, but 
unfortunately chrome tape would still not be 
recommended. Existing machines cannot be 
recommended unless they are modified by dealers, 
and B & 0 themselves will almost certainly give 
details of modifications to dealers on request.
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Beocord 2200

Replay Azimuth Deviation from Average . . 27°
Microphone Input Sensitivity . . , , 48juV
Microphone Input Clipping .... 15.5mV
Microphone Input Impedance Average.................... 760!1
DIN Input Sensitivity............................................. 2.3mV
DIN Input Clipping.................................................. 535m V
DIN Input Impedance Average..............................45K
Line Input Sensitivity . . ■ ....... 110m V
Line Input Clipping . . )10V
Line Input Impedance Average.............................. )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right.........................+11
Ferric 1OkHz Average Left and Right.................... — 11
Chrome 1Ok Hz Average Left and Right . . . -3.75

REPLAY NOISE
Ferric 20/20 worst channel ... 52.SdB
Ferric CCI R weighted Dolby Out..............................51.5dB
Ferric Dolby Improvement . , 9.25dB
Chrome CCI R weighted Dolby Out..............................53.SdB

Wow and Flutter Average . . . _ 0.11%
Speed Average.......................................................-0.17%
Meter Under-read at 64ms........................................+1dB

DISTORTION
At Dolby Level monitoring input 
Overall Ferric Av. L+R at Dolby Level........................ 4.6%
Overall Ferric Av. L+R at +4dB.............................. 10%
Overall FeCR02/LN Av. L+R at Dolby Level . . -
Overall FeCR02/LN Av. Li-R at MdB....................-
Overall Chrome Av. L+R at Dolby Level ... 5.25%
Overall Chrome Av. L+R at +4dB.........................11%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R.........................-2.25
10kHz FeCR02/LN Dolby Out Av. L+R . . . . - 
10kHz Chrome Dolby^Out Av. L+R ....................-3.5 

OVERALL DEVIATION (1O0Hz-12kHz) 
Ref. 333Hz Ferric  ........................+1.0/ -3.75dB
Ref. 333Hz FeCR02/LN  
Ref. 333Hz Chrome . ........................ ....  +0.5/ —5.0dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . 44dB
Dolby Improvement.................................................10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement . -
Chrome CCIR weighted Av. L+R Dolby Out. . 48.5dB
Chrome Dolby Improvement..............  , 9.25dB

DIN Input Noise Degredation . . 1.5dB
Line Input Noise Degredation.............................
Spooling Time ........................ 1m38s

dynamic range
Ferric . 59dB
FeCR02/LN . .
Chrome . 62dB

TAPE USED 
Ferric . - BASF LH
FeCR02/LN..................................................... -
Chrome.......................................................... BASF

Recommended Retail Price: £170.00
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© Country!) Western
world-famous artists and orchestras - any 
pre-recorded cassette from any Company 
that's available in the U.K. can be yours 
at a substantial discount price!

Britain’s fastest growing '
tape only club ?

Lifetime membership subscription only

¿L <w<i5 _

— PRE RECORDED

CASSETTE
(select from list) 

CASSETTE HEAD 
CLEANING TAPE , 

Lifetime Membership Card/Account No.
Extensive Club Catalogue

CHOOSE YOUR FREE 
TAPE FROM HERE
{11 Beatles, Abbey Road % ,
(2) Elton John, Greatest Hits BL - 1
(3) fob Dylan, Greatest Hits FI
(41 Diana Ross, Greatest Hits
(5) Stevie Wonder, Innervisions
(6) Cream, Rock Flashback
(7) Andy Williams, Solitaire
(8) Jim Reeves, Distant Drums
(9) Hank Williams, Greatest Hits

( 1OJ Johnny Cash; At San Quentin
(111 James Lest, Very Best of I W/
{12) Bert Kaempfert, Swinging Safari ’ gf
(13) Shirley B^^, The Singles Album . Ju/
(14) Nana Mouskouri, Over and Over V J
( 15) Favourite Film Themes . ,
( 161 Pink Floyd, Dark Side of the Moon
( 17) Moody Blues, Threshold of a Dream
(18) Brighouse & Rastrick Band, Top Brass
(19) Charles Aznavour, Tapestry of Dreams
(20) Simon & Garfunkel. Bridge over Troubled Waters 
(21)'Mendelssohn/Bruch, Violin Concertos. Ricci. Gamba, L 
(22) Tchaikovsky, Swan Lake/Nutcracker. Weldon. R.P.O. 
@3) Beethoven. Sym 6. Reiner. Chicago S.O.
(24) Grieg Piano Concerto, Entremont. Ormandy, Phil 
(251 Dvorak. Sym 9 (New World) Fiedler. Boston S.O.
(26) Bach. Brandenburg Cones. 1. 3. & 5. Faerber. W.C.O. 
(271 Orff, Carmina Burana, Keigel, Leipzig Radio Sym Orch 
(28) Handel. Messiah. Mackerass, ECO & Ambrosian Singers 
(29) Rimski Korukov. Scheherezade. Kletzki, Phil 
{30) Elgar, Enigma Variations, Sargent. Phil

.S.O.

& Choir . •

AND MORE
e Sest possible prices for quality blank cassettes!
eFREE Advisory Service for all queries on Cassettes 

and Cassette equipment.
Some examples of Club prices^
RRP cwa PRICE 
a.% 2.70 
.2.'ICI 2.45 
2.'I() 2 ."IO

RRP"
2.75
2.60
1.89

Club Price 
2.35 
2.25 
1.60

•eased on Manufacturers 
Recommended Relail Prices 1/1/7 5

triad members can buy any Pre-recorded 
casset from world— 
tamous companies atI substantial^01”^

NO RESTRICTIONS 
The Triad Cassette Club 
gives you the best of 
discount buying with no 
restrictions. No minimum, 
purchase requirements. £ 
no quotas to fulfil. -I 
There's no obligation to ’ 
buy anything - ever! You 
simply buy what you like 
when you like at 
low discount prices.
NO HIDDEN EXTRAS 
You pay only Oub 
;rices.Postage,peckmg, 
V.A.T. are all included 
in the price. It's a 
straiqhtforward. no^ 
risk (faulty or damaged 
cassettes are replaced 
without question) mail 
order service that allows 
you to buy any cassette 
at the lowest cost.
FREE CATALOGUE 
Gives a comprehensive 
selection of all types of 
music and price codes 
that enable you to 
determine the^discount 
price of all other 
cassettes you wish to 
buy through the Club. 
Regular newsletters 
keep you up to date 
with new releases and 
advise of extra special 
discount bargains.

\ Regular Newsletters
■ with Club and Cassette news feature

i ¿ofc? Spetid Cvsownt-Prices
; TAPE TRIAD PRICE RRP

'tf Carpenters, The Singles
Elton John. Caribou

2.00 2 70
2.10 2.65

Some examples of 
hundreds of 
SPECIAL OFFERS 
to Members in the 
past few months:

I

1

McCartney, Band on Aun 2.00 ?
Merle Haggard. Very Best of 2.00 2.75
James Last. Very Best of 2.10 2.70
Beethoven. P.C.5.Barenboim2.00 2 85
Elgar. Enigma Var. Boult 2.00 2.85
More Special Offers in every Newsletter

JOIN TRIAD TODAY 
and start saving

Select cassette 
from list above 
and complete 
coupon using 
block capitals. 
Enclose crossed 
cheque/P.O.

for Lifetime 
Membership 
Free offers and

TRIAD CASSETTES LIMITED I---- ] 
P.O. Box 7. Manchester M13 9RR |---- |
Insert number of your Free cassette here.

Name
I 
1
I 
I

□
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ISLAND TAPES
CAT STEVENS 

Cat Stevens Greatest Hits
PETE WINGFIELD

Breakfast Special
Available on Cassette only

BAD COMPANY
Straight Shooter

BOB MARLEY AND THE WAILERS
Natty Dread

JOHN CALE 
Slow Dazzle

FAIRPORT CONVENTION
Rising for the Moon

Available on Cassette only

RICHARD AND LINDA THOMPSON
Hokey Pokey

island tapes
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Dokorder Mk. 50. Acoustico Enterprises Ltd., Unit 2, Space Wave, North 
Feltham Trading Estate, Feltham, Middlesex. 01-751-0141

It is unfortunate that this review sample has to be 
very severely criticised for its extremely poor per- 
fonnance and lack of quality control, despite the fact 
that review samples are normally checked by 
importers before despatch. Dolby B processing is 
included and provision is made for % " jack micro­
phone-inputs, a 5 pole DIN input/output, and phono 
line in and out sockets. A stereo headphone jack 
allows headphone monitoring. No peak reading lights 
are provided, and the VU meters under read MB on 
a 64mm sec tone burst. On replaying pre-recorded 
casaettes it was immediately evident that the quality 
was. poor, since hum and hiss were continuously 
audible. As if this was not bad enough, the Dolby 
circuits seemed to pump badly and some azimuth 
wander was noticed. However, •test tapes proved 
the basic response without Dolby to be quite flat, 
with a slight boost. at 10kHz on the right channel of 
2dB. The incorrect bass time .coRstant was incor­
porated, but if any more bass had t^n allowed 
through the hum would have been even more 
noticeable. The record button would not operate 
unless a finger was inserted in to the cassette - 
mechanism and a small spring depressed to allow 
the record button to lockon. Whilst in this state, a 
cassette could be inserted and recording could take 
place.

BASF Super LH gave a very poor distortion figure 
of 1.8% at Dolby level, rising to 2.9% at + MB. This 
is very bad. Most machines using this tape are well 
below. 1% at Dolby level. The frequency response 
pea ^pe M^ r^^^ng ^eak for ^^^^^,
and a brief analysis shows the response to have a 
very excessive high frequency boost which sounded 
quite intolerable. The distortion was also so bad that • 
a recording copied from a' master tape of the Royal 
Albert Hall organ • gave the impression •of having 
been recorded through a fuzz box. An. orchestral 
recording of Dvorak's. New World Symphony-was 
attempted, but the shrillness and distortion were so 
oppressive and the background noise s marked 
that no enjoyment whatsoever could be obtained. 
The wow and flutter also measured^ very badly at 
0.18% at the end of a cassette, although it was 
marginally tetter at the beginning. Musicians would 
be particularly upset with this machine since the 
speed at the beginning of the, cassette was nearly 
2% fast. Chromium tape was.found evenworse with 
an average of 4.5% distortion at Dolby level, rising 
to 8o4% at +4clB. Jhe recorded sound here could 
only be described as^ excruciating, since it the level 

was held dotwn to avoid distortion the already very 
poor signal to noise ratio became all too evident. 
The response on chrome tape overall measured 
between 7 and SdB up at 5kHz, falling to between 
2.5 and 7dB^up at 10kHz. It was quite clear that just 
about everything which could be mis-set on record 
had been.

Whereas the replay noise actually measured some 
6dB worse than average, the overall noise measured 
about 4.MB below the optimum on ferric and 7dB 
below optimum on chrome, these figures being 
relative to Dolby level and without Dolby procesing.

The microphone input had a sensitivity of 480uV 
and clipped at 54mV. The input impedance was very 
high at 45k - ohms. It was impossible to check the 
noise performance here because of the machine's 
basic noise being so poor. Insufficient microphone. 
sensitivity is providedfor moving coibmicrophones, 
and an electret microphone would have to be held 
fairly close to a spe^erto obtain full recording level: 
The DIN input sensitivity was 2.9mV anda very high 
dipping level of 3200mV-.wiM be found useful..The 
DIN .input: impedance was also about optimum at 
12k ohms. The line input gave severe noise degrad­
ation at a 100mV input level of some 8.5dB,-thus 
deteriorating the- already poor figure of <48dBB overall 
with chrometape and' Dolby in to 39 .SdB. No erase 
problem wasencountered, but some high Frequency 
cross talk was noticed averaging 23dB at—5kHz.

It is very difficult to understand- how this review 
sample could p^ibly have left the. factory in such a 
state of adjustment, despite the fact that many of 
the faults are probably design ones. It is hard to have 
.any enthusiasm for this model, even ignoring the 
faulty record button and an eject mechanism which 
often jam^med (requiring a twcr^Mriver to .open the lid. 
If this sample is typical, the model cannot. be 
recommended.
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Dokorder Mk. 50

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric +4.0/ -1.25dB
Ref. 333Hz FeCR02/LN . ..............
Ref. 333Hz Chrome . +3.5/ -0.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 40dB
Doi by Improvement . 7dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out -
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 40.5dB
Chrome Dolby Improvement 7.5dB

DIN Input Noise Oegredation 0.5dB
Line Input Noise Degredation 8.5dB
Spooling Time 2m 10s

DYNAMIC RANGE

Replay Azimuth Deviation from Average 13°
Microphone Input Sensitivity . 485^V
Microphone Input Clipping 54mV
Microphone Input Impedance Average . 45K
DIN Input Sensitivity ...................................... . 2.9mV
DIN Input Clipping 320mV
DIN Input Impedance Average 12K
Line Input Sensitivity 94mV
Line Input Clipping )10V
Line Input Impedance Average )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right + 1.5
Ferric 1OkHz Average Lett and Kight + 1.25
Chrome 10kHz Average Left and Right + 1.5

REPLAY NOISE
Ferric 20/20 worst channel 48dB
Ferric CCI R weighted Dolby Out 44dB
Ferric Dolby Improvement 9.5dB
Chrome CCIR weighted Dolby Out . 45dB

Wow and Flutter Average 0.17%
Speed Average . +1.6%
Meter Under-read at 64ms . -8dB

DISTORTION
At Dolby Leve! monitoring input 2.51%
Overall Ferric Av. L+R at Dolby Level . 1.8%
Overall Ferric Av. L^R at +4dB 2.9%
Overall FeCR02/LN Av. UR at Dolby Level —
Overall FeCR02/LN Av. Li H at MdB . —
Overall Chrome Av. L+R at Dolby Level 4.3%
Overall Chrome Av. L+R at MdB 8.4%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R +3.5
10kHz FeCR02/LN Dolby Out Av. Li R —
lOkHz Chrome Dolby Out Av. UR +2.75

Ferric   57dB
FeCR02/LN .......................................... _
Chrome..................................................................... 53dB

TAPE USED
Ferric BASF SUPER LH
FeCR02/LN -
Chrome BASF

Dokorder Mk.50: BASF Super LH Dolby In 
Dokorder Mk.50: BASF CR02 Dolby In
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Dual C901 KF Products Ltd., Ashton Road, Bredburv, Stockport,
Cheshire. 061 494 1441

This machine offers the unique function of being 
able to record and play back in either direction, and 
is thus most useful for many applications, including 
rapid quality assessment and continuous back­
ground music. The first sample delivered had such 
serious input noise problems that a retest was called 
for before very much laboratory testing was done, 
and so all the remarks and figures quoted are for the 
'retest' machine. The input circuitry includes two 
sockets for Dual capacitor microphones with built 
in provision for powering, a 5 pole DIN socket and 
line in and line out sockets. Dolby B circuitry is 
included, and also an extremely effective automatic 
record gain control, which adjusts the level to the 
loudest peak, backing down the gain after the peak 
to preserve the correct dynamic range. It has an 
extremely long recovery time, apparently of several 
minutes. Both VU meters and a peak reading light 
are incorporated, the latter coming on when Dolby 
level is reached. The machine is well styled and 
typically German in appearance. It includes an auto­
matic chromium bias and equalisation switch, which 
tended to be unreliable on all the machines tested, 
despite a factory modification to try to improve it. 
The peak reading light did not respond to short 
duration peaks, but the VU meters had considerably 
better than average ballistics, under-reading only 
MB with a 64mSec pulse. Although in general the 
recorder was liked, the overall and replay noise 
measurements were average, and these were con­
firmed in the subjective listening tests.

The replay response had the correct bass time 
constant, but slight treble boost was noticed at 
10kHz on both ferric and chrome tape (approximately 
2dB). This boost emphasises the replay noise, and if 
the manufacturers reduced it a little the general noise 
performance would, of course, improve by about 
2dB. Pre-recorded cassettes played back extremely 
well with pretty g<ood stability and excellent response, 
alth6ugh the high frequency end was clearly just a 
little predominant. On delivery, the replay azimuth 
was accurate. The wow and flutter measured an 
average of .00%, and the speed stability 0.25%, 
both considered very good.

Somewhat horrifying though was the overall 
distortion measured on both BASF ordinary LH and 
chrome cassettes, the exceptionally high figure "of 
4.5% being noted for the former and 5% for the 
latter at Dolby level. Both these figures rose to 10% 
when the input level was increased by 4dB. This 
unfortunately was confirmAd by the excrutiating 

distortion audible when high recording levels were 
attempted in the subjective tests. In other respects 
though the sound quality was liked, and on ferric tape 
in particular the response was very flat, although on 
chromium a slight treble rise was noted. At the 
Laboratory's suggestion the manufacturer agreed to 
a further retest on BASF Super LH tape. The results 
immediately dramatically improved, for the average 
distortion at Dolby evel became only 1 % instead of 
4.5%, but on the other hand there was a noticeable 
treble rise. The response was flattened again by 
increasing bias, thus transforming the entire machine 
in to one that could be recommended but only for its 
performance on ferric tape. Dual have now 
agreed to bias all machines coming into this 
country for BASF Super LH as from October 1, 
1975. If you are considering this machine, you should 
insist on your dealer setting up for super ferric tape, 
and check that the overall response sounds even 
rather than toppy. Although the left/right cross talk 
was adequate, some trouble was experienced 
between the two tracks, and Dual will have to 
improve the break through, for on the machine tested 
the programme on the opposite track to that being 
monitored became just perceptible in quiet passages. 
It is presumed that slight break through exists in the 
track change switching.

The redesigned input circuitry performed extremely 
well on the DIN and line inputs, but slight overload 
might occur when recording loud instruments 
because the microphone's clipping margin measured 
only 23mV, and capacitor microphones normally give 
a much higher output than moving coil ones. Dual 
have obviously designed a very good basic machine, 
but they should appreciate that on the production 
line more rapid changes are necessary to keep up 
with improvements in technology.

With the cautions pointed out, this machine 
seems good value for money.
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Dual C901

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome .

+ 1.0/ -2.5dB

+0.5/ -3.0dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42dB
Dolby Improvement . 9.5dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. l + R DolbyOut . 46.5d8
Chrome Dolby Improvement 9.5dB

DIN Input Noise Degredation odB
Line l nput Noise Oegredation 1dB
Spooling Time 1m 16s

I

+Replay Azimuth Deviation from Average . . . - 12°+3°
Microphone Input Sensitivity . . . . . 255mV
Microphone Input Clipping . . . 23mV
Microphone Input Impedance Average . . )100K
DIN Input Sensitivity . 2.6mV
DIN Input Clipping 232mV
DIN Input Impedance Average 18K
Line Input Sensitivity 31mV
Line Input Clipping 2.75V
Line Input Impedance Average )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . 4-3.25
Ferric 10kHz Average Left and Right . +2
Chrome 10kHz Average Left and Right +4*

TAPE USED
Ferric
FeCR02/LN
Chrome

Recommended Retail Price.

DYNAMIC RANGE
Ferric 56dB
FeCR02/LN
Chrome 60.5dB

BASF LH

BASF

£176.00

REPLAY NOISE
Ferric 20/20 worst channel
Fercic CCIR weighted Dolby Out
Ferric Dolby Improvement
Chrome CCIR weighted Dolby Out

43d8
46.5d8
10.0dB 
50dB

Wow and Flutter Average
Speed Average
Meter Under-read at 64ms .

0.08%
-0.28% 
4dB

DualC901: BASF LH Dolby In

DISTORTION
At Dolby Level monitoring input
Overall Ferne Av. L+R at Dolby Level .
Overall Ferric Av. L+R at+4dB

4.5%
10%

Overall FeCR02/LN Av. L+R at Dolby Level —
Overall FeCR02/LN Av. L^R at t4dB
Overall Chrome Av. L+ R at Dolby Level 5.6%
Overall Chrome Av. L + R at t4dB 10%

OVERALL RESPONSE
10kHz Feme Dolby Out Av. L+R +1
10kHz FeCR02/LN Dolby Out Av. L+R
10kHz Chrome Dolby Out Av. L+R 0
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Harmon Kardon HK1000

Quite comprehensive facilities are provided on this 
model, since the Dolby B processing feature is 
accompanied by a Dolby tone oscillator and both 
record and replay Dolby ca!ibration user presets, 
thus allowing tapes of different sensitivities to be 
used. Peak reading VU meters are incorporated and 
read a 64mS tone burst virtually correctly and an 
BmS short burst under-read only 4.5dB. Such meters 
must be praised very highly. A three position tape 
selector provides bias and equalisation for normal 
ferric tape, low noise ferric tape, and chromium 
types. The main deck controls were found easy to 
use and a memory counter is also incorporated on 
the rewind mechanism. The wow and flutter unfor­
tunately was extremely poor at 0.2%. This is assumed 
to be a sample variation.

The microphone input ( % " jack sockets) had a 
very adequate input sensitivity at 165uV and a 
virtually infinite clipping margin, since a 1 k ohm 
potentiometer is provided before the microphone 
amplifier. No DIN 5-pole socket is provided at all, 
although low and high level phono inputs are pro­
vided, the low one having an input sensitivity of 
39mV into between 17k ohms and 30k ohms, dep­
ending on the potentiometer position, whilst the high 
level input requires 250mV into 42K ohms. Very high 
level input signals did not overload these inputs. The 
input circuit was very well designed, since no noise 
degradation occured on the 30mV input, but it is 
stressd that the machine is not really satisfactory for 
interconnection with DIN receivers.

On replay it was found that the bass response had 
not been brought up to the latest standard and so 
many pre-recorded cassettes sounded light in bass, 
the rssesponsa ^measuring same 3dB down from optimum 
at 63Hz. arid even further down at lower frequencies. 
The chromium replay response, however, was correct 
at the bass end. Both ferric and chromium replay 
responses at the HF end showed a treble rise aver­
aging + 1.5dB at 10kHz, but this is not at all serious. 
The replay noise level was about average, although 
the right channel had noticeably more hiss than the 
left, this probably being introduced in the Dolby pre­
amplifier transistor, which was possibly faulty. The 
azimuth was badly out of adjustment on delivery 
( + 60° at 3kHz) and more worrying was the avail­
ability to the user of a preset speed control, which 
had an extremely wide variation and by providing 
this user control, operators will probably fiddle with 
it and therefore maladjust itl

The overall performance on ordinary BASF LH 

Highgate Acoustics Ltd., 38 Jamestown Road,
London NW1 7EJ. 01-267 4937

cassettes showed the response to be very good 
indeed, extending from 25Hz to 15kHz, although at 
the bass end variations caused by the record/replay 
head produced a variable response, which is to be 
expected. The distortion, however, measured 
unevenly at 1.6% on the left and 2.5% on the right 
channel at Dolby level, which increased on the right 
to 7.1% at + 4dB, a rather horrifying figure. Because 
of the considerable bass lift on record, distortion was 
clearly evident at low frequencies. Maxwell UD ferric 
tape proved to have a remarkably flat response, 
extending to 15kHz at the HF end, although showing 
a slight boost of 2.5dB here. The distortion averaged 
1% at Dolby level, rising to 3% at + 4dB. A slight 
tape/head contact problem again arose, but apart 
from this recordings reproduced very well, although 
distortion became apparent at very low frequencies 
rather earlier than on some other good alternatives, 
this being due to the incorrect replay bass equal­
isation. Hannon-Kardon will have to alter this, as soon 
as possible, to co-incide with the new international 
standard. Memorex chrome tape was stipulated and 
had a remarkably low distortion of 1% at Dolby level, 
rising to 3% at + 4dB. These figures were amongst 
the very- best chrome distortions measured. What a 
pity, then, that the 10kHz response was down to 
-4dB when the Dolby circuits were operating, but 
this only slightly reduced the high frequencies 
subjectively. The signal to noise ratio on chrome 
was pretty good and subjectively the sound quality 
very good indeed, although at high levels slight bass 
distortion was noticed.

A mono switch allows the inputs to combine to 
give a mono recording-ie: the same signal was sent 
to both channels. Four separate slider controls are 
provided for general input and output levels and the 
machine's layout was well liked. No crosstalk and 
erase problems were noted. The machine is not cheap 
but if the wow problem is overcome and the bass 
time constants corrected, for ferric tape, it is 
relatively good value for money.
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Harmon Kardon HK1000

Replay Azimuth Deviation from Average . .. 681°
Microphone Input Sensitivity 162^V
Microphone Input Clipping )10V
Microphone Input Impedance Average . 1.1 K
DIN Input Sensitivity . . 30mV
DIN Input Clipping . . . . )10V
DIN Input Impedance Average 20K
Line Input Sensitivity 250mV
Line Input Clipping )10V
Line Input Impedance Average 42.5K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . +0.13
Ferric 1 OkHz Average Left and Right +1
Chrome 1OkHz Average Left and Right , , -2

REPLAY NOISE 
Ferric 20/20 worst channel ... . 55Y,dB
Ferric CCIR weighted Dolby Out . . . 50dB
Ferric Dolby 1 mprovement 10dB
Chrome CCIR weighted Dolby Out . ... 52.75dB

Wow and Flutter Average......................0.21%
. Speed Average ......................*continually variable
Meter Under-read at 64ms . . -Y,dB

DISTORTION
At Dolby Level monitoring input ... . 0.18%
Overall Ferric Av. L+R at Dolby Level . 2.1%
Overall Ferric Av. L >R at +4dB 5.7%
Overall FeCR02/LN Av. L+R at Dolby Level . 0.94%
Overall FeCR02/LN Av. UR at >4dB . 2.9%
Overall Chrome Av. L+R at Dolby Level , . 1.1%
Overall Chrome Av. L+ R at +4dB . 3%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R -%
10kHz FeCR02/LN Dolby Out Av. L+R -Y:i
10kHz Chrome Dolby Out Av. L+R -3%

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric । - . ,
Ref. 333Hz FeCR02/LN . .
Ref. 333Hz Chrome . . .

+%/-%dB 
+%/-%dB
-+01 —4dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 431/zdB
Dolby Improvement . 10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 42dB
FeCR02/LN Dolby Improvement 8Y.dB
Chrome CCIR weighted Av. L+R Dolby Out . 45dB
Chrome Dolby Improvement . 10dB

DIN Input Noise Degredation..................... no DIN
Line Input Noise Degredation................................ OdB
Spooling Time 2m 35s

DYNAMIC RANGE
Ferric 61dB
FeCR02/LN 61dB
Chrome . 65dB

TAPE USED 
Ferric 
FeCR02/LN 
Chrome ,

BASF LH 
MAXELL UD 
MEMOREX KR

Harmon Kardon HK1000: Memorex KR Dolby In

10 M Hi 50 100 300 500 1000 3000 MOO 10000 30000
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Hitachi TRQ 220400 Hitachi Sales (UK) Ltd., Hitachi House, Station Road,
Hayes, Middlesex. 01^-848^8787

This very reasonably priced machine is a baslc Dolby 
B deck with provision for microphone inputs, a 5 
pole DIN input and phono/line inputs and outputs. 
It includes only one pair of input faders and the out­
puts are completely dead whilst recording, so it is 
not possible to monitor the input signal. Facilities are 
provided for ferric and chromium tape, but unfor­
tunately the switch alters equalisation and bias. on 
record for chromium, but droes not change the replay 
equalisation as is now conventional, and thus no 
noise advantage is achieved with chromium tape. 
The machine incorporates many of the early type of 
thick film integrated circuits, and frankly the per­
formance of the input pre-amplifiers is disappointing. 
The microphone input was rather noisy, although 
reasonably sensitive, but did not have a rea!ly 
adequate clipping margin. The DIN input impedance 
was much too high at 40k ohms and interconnection 
with DIN equipment might well result in a treble lose 
becoming apparent. The line input unfortunately 
clipped at 4.2V and whilst this is satisfactory for all 
normal domestic purposes, in some instances semi­
professional equipment could overload the input. 
What was more serious however was the input noise 
degradation at 100mV since a signal to noise ratio 
with Dolby in circuit of only 41dB was achieved from 
100mV souces on the line input. This figure should 
have been approximately 52dB.

The replay amplifier again unfortunately had the 
incorrect base time constant only 1590uSecs being 
measured which should have been 3180uSecs. This 
in effect means that many pre-recorded cassettes 
would be light in bass, and furthermore low fre­
quency distortion would become apparent at high 
recording levels. Nevertheless, the overall quality 
on Hitachi ferric tapes was very good, and the signal 
to noise ratio appeared to be reasenable when a high 
level signal peaking about 1 % V was sent in to the 
line in sockets. Whilst the overall phase jitter and 
stability were very good, slight drop outs were 
noted on some pre-recorded cassettes, and so it 
would appear that poor cassette tape mechanics are 
likely to cause slight drop outs and stability problems. 
The wow and flutter was consldered excellent for 
such a mod^y priced machine (0. 11% average) 
and the erasure on chrome tape was excellent. 
However, stereo cross talk suffered quite badly, only 
1MB being measured at 5kHz for example, but no 
cross talk was noted between tracks in opposite 
directions. The overall response on ferric tape was 
pretty flat on tho right, but showed a slight riae of 

up to MB at 12kHz on the left (see pen chart). For­
tunately this did not sound as bad as it measured. 
The distortion on Hitachi ferric tape measured 1.6% 
and white the a Ilit ^»^ontieg it cacertanly
not r^^^teed bad. tt^^m tspe, no the other hand, 
rgavee an exr^taalty ^^ tfte^^w of 6.5% at Dolby 
level, which rrose to 12.5% at + 4dB, but the 
response was fairly flat. Since the noise level on 
chrome was no tetter than ferric (no replay equal­
isation change) it was consldered pointless to- use 
chrome tape on this machine. Whilst listening tests 
showed the quality to be reasonable at intermediate 
levels, at high l^ls distortion became intolerable.

The VU meters were better than average under­
reading a pulse by only 4dB (most machines
averaged 7dB under reading here). Mechanically the 
deck was a little irritating, slnce the order in which 
the functions buttons were placed is illogical. The 
record and replay buttons are adjacent, and an 
inexperienced user could easlly make a mistake and 
possibly ruin an irreplaceable tape. It is possible to 
go from play in to wind and back to pay, and this is 
convenient.

Despite its faults then, this machine is fairly good 
value for money, if only ferric tape is to be used, and 
provided reasonably high levels are sent in to the line 
inputs, and a medium impedance microphone is 
used. Hitachi should definitely improve the input 
circuitry and the chromium equalisation switching.
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Hitachi TRQ 20400

OVERALL DEVIATION (100Hz-12kHz)

Replay Azimuth Deviation from Average . . . . 17°
Microphone Input Sensitivity . ... 230^V
Microphone Input Clipping.................... 19%mV
Microphone Input Impedance Average .... 20K
DIN Input Sensitivity........................................ . 2.2mV
DIN Input Clipping............................................. • 190mV
DIN Input Impedance Average .... 40K
Line Input Sensitivity . . . . 51.5mV
Line Input Clipping . ... . 4.3V
Line Input Impedance Average.................... )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . . . -0.38
Ferric 1OkHz Average Left and Right . . . . -0.63
Chrome 1OkHz Average Left and Right . . . -0.63

REPLAY NOISE
Ferric 20/20 worst channel ... . . 52%dB
Ferric CCIR weighted Dolby Out . . . 48dB
Ferric Dolby Improvement . . . 10dB
Chrome CCIR weighted Dolby Out . . . 48'!.dB

Wow and Flutter Average................................... . 0.11%
Speed Average ............................................. . +1.55%
Meter Under-read at 64ms .... 4dB

DISTORTION
At Dolby Level monitoring input .... —
Overall Ferric Av. L+R at Dolby Level . . . 1.58%
Overall Ferric Av. L+R at +4dB.................... 4.2%
Overall FeCR02/LN Av. L+R at Dolby Level . —
Overall FeCR02/LN Av. UR at t4dB . . . —
Overall Chrome Av. L+R at Dolby Level . . . . 6.7%
Overall Chrome Av. L+R at t4dB . . 13.3%

OVERALL RESPONSE
1OkHz Ferric Dolby Out Av. L+R . . . . • + %
10kHz FeCR02/LN Dolby Out Av. L+R . . . .. —
lOkHz Chrome Dolby Out Av. L+R . . . • -1.75

Ref. 333Hz Ferric ... +2.0/ -1.5dB
Ref. 333Hz FeCR02/LN . . . . - -
Ref. 333Hz Chrome. B : +%/—1%dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . 42dB
Dolby Improvement................................................ 10dB
FeCR02/LN CCI R weighted Av. L+R Dolby Out .
FeCR02/LN Dolby Improvement , , -
Chrome CCIR weighted Av. L+R Dolby Out . . . 42dB
Chrome Dolby Improvement . 10dB

DIN Input Noise Degredation , . ■ ■ OdB
Line Input Noise Degredation . . 11dB
Spooling Time , . 2m 20s

DYNAMIC RANGE
Ferric । । । ■ । 61dB
FeCR02/LN . .
Chrome ...... ..... 55.5dB

TAPE USED
Ferric . . . HITACHI UD
FeCR02/LN . . -
Chrome . BASF

Recommended Retail Price: £108.40

Hitachi TR'!.1-D: BASF CA02 Dolby In
Hitachi TA'!.040D: Hitachi UD Dolby In
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Hitachi 03500 Hitachi Sales (UK) Ltd., Hitachi House, Station Road,
Haves, Middlesex. 01-848 8787

This machineshould be available about the time this 
book is published, but it should be stressed that 
comments and tests were made on a pre-production 
prototype, and almost certainly production models 
will have most, if not all, the problems ironed out. 
The machine has very comprehensive facilities, and 
in particular allows off tape monitoring during 
recording. The record and replay heads are enclosed 
in the same.head housing with a remarkable isolation 
between the two pairs of gaps. Dolby B noise reduc­
tion is incorporated, and both ferric and chromium 
tapes can be used, but •no additional switched 
.position is provided for ferrichrome. Separate phono/ 
line in and mic/DIN input faders are provided, and a 
switch selects either phono input only or a mixing 
facility. Pre-recorded tapes reproduce very well, but 
with a slight lack of very low frequencies. The replay 
noise was more than adequate, but nowhere near as 
low as several of its competitors. The overall record 
quality on ferric Hitachi tape was very good indeed, 
with a flat response and pretty low distortion. The 
overall signal to noise ratio measured well, and a 
wide dynamic range could be recorded, although at 
extremely high levels slight bass distortion became 
noticeable.

The wow and flutter measured rather poorly, at 
0.16%, but bear in mind that the recorder is a proto­
type which has been passed around the trade before 
coming to the laboratory for testing. The speed 
accuracy was good at + .35% on nominal. On 
chromium dioxide tape the overall response was 
extremely poor, and bad head to tape contact was 
evident. It must be assumed that the machine had 
been incorrectly set up by the manufacturers for 
chrome since the results^ were so disappointing. 
When making an A/ B comparison whilst copying 
from a master tape of Dvorak's New World 
Symphony, it was fairly difficult to tell immediately 
which sound was the original and which the copy 
on Hitachi ferric tape. This fact alone shows that the 
machine is basically well designed. The replay 
response"showed the machine to have the old bass 
time constant,and this explains the slight lack of bass 
on pre-recorded cassettes. The high frequency end 
was extremely clean and clear, and very flat.

The phase jitter overall was extremely good. On 
delivery the azimuth of the double head was in- 

•correctly set at -45° (3kHz) and this would lead to 
many pre-recorded cassettes sounding a little dull.

The review sample unfortunately had an instability 
problem, and with certain combinations of record 

and play back gain control settings, supersonic 
frequency ^ss produced which caused, for example, 
the left hand VU meter to fly on to one end stop. 
This wwas probably due to sorso earth wiring becoming 
disconnected, and obviously should not be present 
in production line machines.

The pause control did not always work satis­
factorily, for on some occasions rather than stopping, 
cassettes spooled through rapidly against the heads.

Although the microphone input circuitry had very 
low noise, it had totally insufficient gain for recording 
speech, even from a high output el^^sf microphone. 
Some 12dB more gain is needed. Despite this 
insensitivity the clipping margin was not at all 
compatible since microphone signals above 26mV 
clipped severely, giving a margin of only 30dB. 
Almost all the recorders tested had a margin of at 
least 40dB. The DIN input impedance measured 
extraordinarily low at 1.6k ohms, and this could 
cause problems if driven from a DIN high source 
impedance. Some noise was introduced here from 
the standard DIN test source, and the manufacturers 
should raise the input to 4.7k ohms to improve 
matters. They would also have to lower the gain of 
the circuit to avoid clipping. The line input was not 
at all satisfactory, since it clip^sf at only 2.6V, a level 
frequently encountered in hi-fi equipment, since 
many reel to reel recorders have fixed gain output 
peaking voltages much higher than this, and in some 
circumstances bad distortion could result. It is clear 
that the input gain and clipping problems are due to 
the poor design of the input circuit, and Hitachi would 
be advised to redesign it as soon as possible.

This machine, then, shows very considerable 
promise, and includes some advanced techniques, 
though needing attention to several areas of circuit 
design.
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Hitachi 03500

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN . .
Ref. 333Hz Chrome . . . .

+0.4/ -1.75dB

+Y.i -7pedB

OVERALL NOISE
Ferric CCI R weighted Av. L+R Dolby Out 43dB
Dolby Improvement . ... 9%dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement . . .
Chrome CCI R weighted Av. L+R Dolby Out . 48'hdB
Chrome Dolby Improvement .... 9'hdB

DIN Input Noise Degredation ■ ■ ■ ■ 2'hdB
Line 1 nput Noise Degredation . . . . IdB
Spooling Time , , 2m ODs

Replay Azimuth Deviation from Average .. . 37°
Microphone Input Sensitivity . . 795gV
Microphone Input Clipping...................... . 27mV
Microphone Input Impedance Average . . , 14K
DIN Input Sensitivity . . . . 685^V
DIN Input Clipping । । 24mV
DIN Input Impedance Average ■ ■ . 1.6K
Line Input Sensitivity ............................................68mV
Line Input Clipping................................. - 2.6V
Line Input Impedance Average ... SOK

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . +1
Ferric 1OkHz Average Left and Right ... —1
Chrome 10kHz Average Left and Right . . . — SY.

REPLAY NOISE 
Ferric 20/20 worst channel . ... 47dB
Ferric CCI R weighted Dolby Out........................... 48dB
Ferric Dolby Improvement................................. 10dB
Chrome CCIR weighted Dolby Out . - 52dB

Wow and Flutter Average . . 0.16%
Speed Average +0.34%
Meter Under-read at 64ms......................-2Y.dB on peak

DISTORTION 
At Dolby Level monitoring input........................... 0.18%
Overall Ferric Av. L+R at Dolby Level......................1.3%
Overall Ferric Av. L+R at +4dB.................................3.5%
Overall FeCR02/LN Av. L+R at Dolby Level . -
Overall FeCR02/LN Av. Li-R at +-4dB . . - -
Overall Chrome Av. L+R at Dolby Level ... 4.0% 
Overall Chrome Av. L+R at +4dB ......................8.9%

OVERALL RESPONSE 
lOkHz Ferric Dolby Out Av. L+R...........................—1
10kHz FeCR02/LN Dolby Out Av. L+R . . . . - 
lOkHz Chrome Dolby Out Av. L+R । _ , -SY.

DYNAMIC RANGE 
Ferric 
FeCR02/LN 
Chrome .

TAPE USED 
Ferric 
FeCR02/LN 
Chrome .

62dB

62.5dB

HITACHI UD

BASF
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JVC 1669U/F/S JVC IUKI Ltd., Eldonwall Trading Estate, Staples Corner,
6/8 Priestley Way, London NW2 7AF. 01-450 2621

Again incorporating the JVC patented Automatic 
Noise Reduction System, this is the senior model of 
the two in the survey. Inputs are provided for micro­
phone (%" jacks), 5 pole DIN and phono sockets, 
with an additional pair for output. A Y." stereo head­
phone jack allows headphone monitoring, but 
unfortunately all monitoring, whilst on record, is of 
the ANRS processed signal. All signals monitored 
therefore whilst recording sound extremely hissy 
and brittle. Much time was spent subjectively 
comparing the ANRS system with the Dolby B one, 
and in the opinion of the laboratories they are not 
fully ^compatible al^^igh ^there is a fair aperoxiitwti^.

The deck is solenoid operated and both calibration 
controls for record level and an internal oscillator are 
included for optimising before and after recording 
levels. Two VU meters under-read a 64m sec tone 
burst by 5dB and are thus quite good and in any case 
are complemented by a peak reading light, which 
indicated at 1.75dB above a Dolby reference level. 
Switching is provided for biasing and equalising 
normal, superferric and chromium cassettes. A mic/ 
DIN and line in selector switch is also provided to 
optimise input levels.

The replay azimuth on delivery was set extremely 
accurately, but unfortunately the replay response 
on ferric tape was very poor, being 5.5dB down on 
the left channel and 3dB down on the right at 10kHz. 
Furthermore the bass response showed the incorrect 
time constant. Notwithstanding the extreme treble 
loss, pre-recorded Dolby processed cassettes 
sounded rather hard and produced a strange pumping 
effect at middle frequencies. Many users, though, 
might well accept a compatibility with Dolby. Some 
high frequency fuffing was audible, showing the 
ANRS system to have an inferior control chain to 
the Dolby type. The replay noise level measured 
slightly below average at -4dB weighted but some 
10dB noise reduction was achieved. The wow and 
flutter was rather high at 0.15% and the speed a little 
bit too fast at +0.9%. Some phase jitter was noticed 
and when cassettes were replaced in the machine 
very considerable changes of azimuth were noted on 
each occasion, which showed insufficient care in 
the design of the tape transport.

The overall recording on BASF LH cassettes gave 
a very high distortion of 3.5% at Dolby level, rising 
to an alarming 8.5% at +4dB. The overall response 
with ANRS operating was very good, being flat on 
the right and +2dB on the left at 10kHz. The sub­
jective ru11Jitv. though, was of continual chanQes 

in response at different levels, high levels appearing 
flat but intermediate levels appearing slightly muffled 
with a small degree of pumping. The distortion was 
clearly noticeable at high levels but was reasonable 
at intermediate ones, but if the general recording 
level was reduced to avoid distortion tape 
hiss became disturbing. The actual measured 
noise with ANRS nevertheless was very 
good at -64.MB below Dolby level. BASF Super 
LH had much higher distortion than usual for this 
type, being 1.3% average at Dolby level, rising to 
4.5% at + 4dB. The response was only slightly 
down at 10kHz (-2.5dB) and the overall sound 
quality was rather better, but still proved to have the 
rather odd ANRS effects. As agreed with the 
importer, Sony chrome tape was used, but proved 
to have an incredibly high distortion of 6.5% at Dolby 
level, rising to 12.5% at +4dB, and recordings had 
bad distortion subjectively and produced a breathy 
sound, presumably contributed by the noise re­
duction system. A treble rise of 4dB at 10kHz,was 
measured, but there appeared to be far more prob­
lems caused by the ANRS system itself than by 
actually measured response errors. A microphone 
recording proved to give a very hard sound quality 
but with very low hiss level. Unfortunately, though, 
very bad hum was audible here due presumably to 
bad input circuit design. The microphone input 
sensitivity was poor at ^WuV, which clipped at 
36mV. The DIN input had 4mV sensitivity in to 9k 
ohms and clipped at 280mV. Approximately 4dB 
degradation of hiss level was produced from a stan­
dard DIN source. The line input had just 100mV 
sensitivity and did not clip. No erase or crosstalk 
problems were encountered. No effective multiplex 
filter is incorporated and whistles could easily result 
if recordings are attempted from tuners having 
inadequate filters. The 19kHz tone burst test showed 
a change of 3dB in the 1kHz level, so that in the 
presence of pilot tone the ANRS performance would 
be noticeably degraded anyway.

This machine was not particularly liked, and since 
the ANRS system is not completely compatible with 
Dolby B it is felt that many other machines would 
offer better value for money.
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JVC 1669U/F/S

Replay Azimuth Deviation from Average 18°
Microphone Input Sensitivity . . 490^V
Microphone Input Clipping 36mV
Microphone Input Impedance Average . 53K
DIN Input Sensitivity 3.9mV
DIN Input Clipping ................................. 280mV
DIN Input Impedance Average..................................9K
Line Input Sensitivity   10.3mV
Line Input Clipping )10V
Line Input Impedance Average )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right -0.5
Ferric 10kHz Average Left and Right -4.25
Chrome 1OkHz Average Left and Right —7.5

REPLAY NOISE
Ferric 20/20 worst channel . 50d8
Ferric CCI R weighted Dolby Out 48d8
Ferric Dolby Improvement । 10d8
Chrome CCI R weighted Dolby Out . 52.5d8

Wow and Flutter Average . 0.15%
Speed Average +0.9%
Meter Under-read at 64ms............................................5d8

DISTORTION
At Dolby Level monitoring input .
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L+R at +4d8 .
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. LtR at t4d8 .
Overall Chrome Av. L+ R at Dolby Level
Overall Chrome Av. L+R at +4d8

0.3%
3.4%
8.5%
1.2%
4.5%
6.4%
12.6%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . +0.5
10kHz FeCR02/LN Dolby Out Av. L+R . . . -2.5
10kHz Chrome Dolby Out Av. L+R +1.25

OVERALL DEVIATION (l00Hz-12kHz) 
Ref. 333Hz Ferric +0.75/ -0.5d8
Rei. 333Hz FeCR02/LN +0.5/ -2.25d8
Rei. 333Hz Chrome . +1.0/ -1.25d8

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 45dB
Dolby Improvement . 9.25dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 44.25d8 
FeCR02/LN Dolby Improvement 9dB
Chrome CCI R weighted Av. L+R Dolby Out . 46.5dB
Chrome Dolby Improvement 9d8

DIN Input Noise Degredation ..... 4.25dB
Line Input Noise Degredation................................1d8
Spooling Time ...... 1m 52s

DYNAMIC RANGE
Ferric 60.5dB
FeCR02/LN 62d8
Chrome . 60d8

TAPE USED
Ferric BASF LH
FeCR02/LN BASF SUPER LH
Chrome . SONY KR
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JVC 1950 JVC (UK) Ltd., Eldonwall Trading Estate, Staples Corner,
6/8 Priestley Way, London NW2 7AF. 01-450 2621

This, the cheaper of the two JVC recorders incor­
porating their ANRS system reviewed in this survey, 
is a medium priced front loader. The cassette had to 
be inserted upside down, and futhermore record and 
play buttons are adjacent, so that a careless stab 
could cause erasure of a previous recording. For 
some inexplicable reason the monitor circuits reprod­
uce the processed signal during recording which is 
therefore extremely brittle and virtually unusable for 
entertainment value. The ANRS system itself worked 
satisfactorily, but high frequencies seemed to expand 
upwards in loud passages, and an effect that can 
only be called 'fuffing' occurred, caused by tape hiss 
audibly pumping. The replay response with ferric 
equalisation had an incorrect bass time constant 
and unfortunately the treble end drooped about 
2dB at 10kHz. Chrome, however, was satisfactory. 
The replay noise levels measured about average, 
ferric being -50dB without ANRS ref. Dolby level. 
ANRS produced an improvement of 9dB, and the 
chrome equalisation position produced an improve­
ment of only 2dB over ferric. Pre-recorded Dolby 
cassettes sounded strangely brittle when loud and 
muffled when quiet, showing that the ANRS system 
is not truly compatible with Dolby, although the 
reproduced sound was acceptable. The 19kHz/1kHz 
pulse test showed that the noise reduction would 
suffer bad interference from tuners having inade­
quate multiplex filtering and JVC will have to incor­
porate an effective multiplex filter.

BASF Super LH produced rather more distortion 
that it should at Dolby level (1.7%) which rose to 
4.5% at +4dB. When attempting high recording 
levels bass frequencies seemed to distort quite 
noticeably because of the incorrect time constant. 
All recording sounded brittle when loud, but more 
mellow when quiet, and it must be assumed that this 
was due to the ANRS system itself. Slight tape/ 
head contact problems were noted, but this could 
have been due to the recorder being slightly under 
biased which can over emphasise tape contact 
problems. The overall response, taken at 26dB below 
Dolby reference level ref. flux level proved to be 
pretty flat, as was the response for BASF chrome. 
The distortion, though, on chrome at Dolby reference 
level measured very high at +4dB (10.7%). Some 
wow and burbling were noted on a trench horn 
passage in Dvorak's New World Symphony, the 
violins seemed to sound scratchy and in general the 
distortion was very evident at anywhere near peak 
recording level The VU meters under-read a 64m 

sec tone burst by 6dB, and although slightly better 
than average over recording might be encouraged 
since no peak reading light was provided. Two %" 
microphone jack sockets printed a high impedance 
of 68k ohms and had a sensitivity of 320uV with a 
very adequate clipping margin. A 5 pole DIN input/ 
output socket presented an input impedance of 9K 
ohms, about optimum, at a sensitivity of 3mV, with 
an excellent clipping level of WmV. Whilst the 
sensitivity is not high enough for DIN specification 
it will probably be found just sufficient. A standard 
DIN source produced 4.5dB of noise degradation 
and so JVC will •have to improve the DIN input 
circuit somewhat. The phono line inputs had a 
sensitivity of 115mV and no noise degradation was 
noted.

Whilst the cross talk figures were really excellent 
the erase was definitely not good enough, averaging 
only -55dB on chrome tape but better on ferric. 
The overall noise performance was good at -56dB 
on chrome with ANRS and -53dB on ferric again 
with ANRS.

The wow and flutter measured rather poorly, 
averaging 0.18%, and the machine also gave some 
rather bad phase jitter at 10kHz. On delivery azimuth 
was some 70° out at 3kHz, and so pre-recorded 
cassettes would have sounded very muffled. The 
rewind s^pe ^es very slow at 2min for a C90) and
this could be a little annoying. There are many better 
buys in this machine's price range and it is felt that 
one incorporating Dolby processing would probably 
be more satisfactory. JVC must change their mon­
itoring philosophy and improve the wow and flutter.
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JVC 1950

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric . +0.5/ -1.0dB

Rei. 333Hz FeCR02/LN . .
Ref. 333Hz Chrome.......................................... +0.5/ -1.Od B

OVERALL NOISE
Ferric CCIR.weighted Av. L+R Dolby Out . . 44.5dB
Doi by Improvement . . . . 8.5dB
FeCR02/LN C,CIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 46.75dB
Chrome Dolby Improvement . . . . . 9dB

DIN Input Noise Degredation 6dB
Line Input Noise Degredation ... . . 2dB
Spooling Time . . . . . 2m 52s

Replay Azimuth Deviation from Average _ 62°
Microphone Input Sensitivity _ 310^V
Microphone Input Clipping 41mV
Microphone Input Impedance Average . ! 68K
DIN Input Sensitivity . . 3mV
DIN Input Clipping . . _ , 400mV

DIN Input Impedance Average . . . 9K
Line l nput Sensitivity . . ... 117mV
Line Input Clipping . . . . )10V
Line Input Impedance Average . )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . , , +0.75
Ferric 1OkHz Average Left and Right . . . —1.75
Chrome 10kHz Average Left and Right -5.0

REPLAY NOISE
Ferric 20/20 worst channel . . _ ■ ■ 50dB
Ferric CCIR weighted Dolby Out . . . 50dB
Ferric Doi by Improvement . . . _ _ 9dB
Chrome CCIR weighted Dolby Out . 52dB

Wow and Flutter Average 0.18%
Speed Average +0.15%

Meter Under-read at 64ms . 6

DYNAMIC RANGE 
Ferric 61dB
FeCR02/LN __
Chrome , . 60dB

TAPE USED
Ferric . BASF SUPER LH
FeCR02/LN —
Chrome . BASF

Recommended Retail Price: । £135 00

JVC CD1950: BASF Super LH ANRS In 

JVC CD1950: BASF CR02 ANRS Out

DISTORTION
At Dolby level monitoring input
Overall Ferric Av. L+R at Dolby Level . .
Overall Ferric Av. L+R at +4dB .
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. L + R at MdB . ,
Overall Chrome Av. L+R at Dolby Level .
Overall Chrome Av. L+R at MdB

0.5%

1.7%

4.5%

6.5%
10.5%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R -0.5
10kHz FeCR02/LN Dolby Out Av. L+R
10kHz Chrome Dolby Out Av. L+R ... . -0.5
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Nakamichi 550 Natural Sound Systems Ltd., Strathcona Road North
Wembley, Middlesex, HA9 SOL. 01-904 0141

Designed specifically to obtain maximum perform­
ance from internal battery operation (an external 
mains power supply is also provided) the recorder 
can further be operated from a 12V car battery and 
incorporates Dolby B pr^^ssing and a record limiter. 
A programme time elapsed counter indicates when 
required on one of the VU meters and a preset can 
allow an alarm light to come on at any required point 
towards the end of a cassette, thus showing the 
user that a tape turnover will shortly become 
necessary. The machine is very smartly finished and 
easy to use, and includes peak reading VU meters 
which under-read a 64m sec burst by only 2dB and 
an Bm sec burst by 7dB, thus making it simple to 
adjust correctly for peak recording level. A tone 
oscillator allows both ferric and chromium cassettes 
to have compatible record/play back calibration 
levels. On replay the bass response was correct on 
both ferric and chrome but as with the model 700 a 
treble rise (averaging 1.5dBI was noted. The Dolby 
circuit on replay appeared to be slightly mis-set on 
the right channel, but this was not too obvious when 
playing back pre-recorded cassettes, since they 
sounded extremely good with a very extended high 
frequency response. The replay noise measured2dB 
better than on the 700 and was thus about average 
and more than adequate. The stability and absence 
of dropouts was impresive and phase jitter also 
measured well, 10kHz reproducing .±.10°. The 
overall wow and flutter was good for a battery oper­
ated machine, measuring an average of 0.12%. 
Some hum was noticed if the mains power supply 
unit was located too.close to the recorder, but this 
completely disappeared. when the supply was 
removed as far as possible. On ferric Maxwell UD 
tape the distortion measured 1% at Dolby level 
increasing to 3% at + MB and this was considered 
good. The response was not altogether satisfactory, 
measuring 3dB down at 10kHz without Dolby pro­
cessing, but flat again at 15kHz, but when the Dolby 
circuits were operating the apparent hole at 10kHz 
was exaggerated at low levels to be 5.5dB down. It 
seems that Nakamichi's philosophy of extending the 
response to wall above 15kHz degrades the perfor­
mance in the importantfegion between 5 and 10kHz 
and this, may not be considered altogether wise. 
Surely it is preferable to have a flaf response at 
10kHz, falling off at higher frequencies. Neverthe­
less the sound quality overall was extremely good 
and the clarity and lack of distortion commendable. 
SurprisinAlY the measured response anomaly did not

^m to be too audible subjectively. Nakamichi 
chrome- produced 1.5% distortion at Dolby level 
rising to 3A% at +4dB. The response again had a 
hole at 10kHz (-3.SdBI but recovered to a flat 
response at 15kHz, thus showing almost certainly 
that the machine incorporated a r^nance at about 
this frequency. The quality on chrome was very 
good indeed and the noise performance was 
excellent being -56.SdB below Dolby level with 
Dolby switched in. The distortion subjectively was 
very low and the machine had a brilliance which can 
only be assumed to be due to the ringing of the 
peaking circuit thus making up for the los of 
response at 10kHz. The ferric noise was not alto­
gether satisfactory, some 3dB below optimum.

Three % " mic jack sockets are provided for left, 
centre and right and had a sensitivity of ^2uV into 
an impedance of 700 ohms. A Sony stereo electret 
worked extremely well with the recorder, but only 
just enough gain is available for recording speech 
with moving coil microphones. The microphone 
input circuit had an incredible overload capability 
of ^MmV and even professional capacitor •micro­
phones would not cause overload problems. The 5 
pole DIN input/output socket had an input 
impedance of 10k ohms, about optimum, but the 
sensitivity of 18mV was far below DIN specification, 
and interconnection with DIN equipment might well 
not be satisfactory. Even the rated DIN source 
would not fully load the recorder, let alone the 
specified .1mV/k ohm sensitivity demanded by DIN. 
The clipping margin, however, was virtually infinite. 
The phono line input sockets had a sensitivity of 
60mV into a high impedance of 100k ohms. Only 
slight noise degradation occurred when the gain 
control was advanced fully. The erase was satis­
factory but slightly below average and no particular 
cross talk problems were encountered. The machine 
performed very well on batteries, although the 
battery consumption was rather high since a DC/DC 
inverter incorporated has to raise the input voltage 
to 227V for the motor. Despite the response 
anomalies the machine was very well liked and can 
be recommended, for it was found very reliable and 
gave such a good overall performance. The price is 
pretty high and many users might prefer to consider 

‘the Yamaha battery portable as giving better value 
for money, although Nakamichi's better microphone 
sensitivity and noise performance will undoubtedly 
influence potential purchasers;
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Nakamichi 550

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric..................... +2/ -3d8
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome. +0.25/ — 1.75d8

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out ; o . 40Y,d8'
Dolby Improvement . . . . 10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCRD2/LN Dolby Improvement ... ■ -
Chrome CCIR weighted Av. L+R Dolby Out . 46%d8
Chrome Dolby Improvement . 10d8

DIN Input Noise Degradation ... 1%d8
Line Input Noise Degradation . 1%d8
Spooling Time . 2m 04s

Replay Azimuth Deviation from Average ■ . 117°
Microphone Input Sensitivity . , , : । 217gV
Microphone Input Clipping f t । 397mV
Microphone Input Impedance Average . - . 700Q•
DIN Input Sensitivity . <= , . . r B 18.BmV
DIN Input Clipping )10V
DIN Input Impedance Average ...........  _ _ , 10K
Line Input Sensitivity............................................ 60mV
Line Input Clipping.......................................................)10V
Line Input Impedance Average , ; . 100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . . +4%
Ferric 1 OkHz Average Left and Right . +rn
Chrome 10kHz Average Left and Right . . —2Y,

REPLAY NOISE
Ferric 20/20 worst channel . 52dB
Ferric CCIR weighted Dolby Out ... 50dB
Ferric Dolby Improvement ..................................... 10dB
Chrome CCIR weighted DolbyOut. ... 54dB

Wow and Flutter Average........................... 0.12%
Speed Average ...........................  . +0.27%
Meter Under-read at 64ms . . 2d8

DISTORTION
At Dolby Level monitoring input , , . 0.04%
Overall Ferric Av. L+R at Dolby Level . ... 0.95%
Overall Ferric Av. L+R at +4d8 ................................. 3.0%
Overall FeCR02/LN Av. L+R at Dolby Level . -
Overall FeCR02/LN Av. UR at +4d8...........................-
Overall Chrome^Av. L+R at Dolby Level .... 1.5% 
Overall Chrome Av. L+R at +4d8........................... 3.4%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R...........................-3
10kHz FeCR02/LN DolbyOut Av. L+R . .
10kHz Chrome Dolby Out Av. L+R , . -1.75

DYNAMIC RANGE
Ferric . 5d.Y,8
FeCR02/LN .......................... -
Chrome.......................................................... 65.Y,B

TAPE USED
Ferric 
FeCR02/LN
Chrome .

MAXELL UD

NAKAMICHI C5d2

Recommended Retail Price: £236.00

Nakamichi 550: Maxell UD Dolby In
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Nakamichi 700 Natural Sound Systems Ltd., Strathcona Road, North
Wembley, Middlesex, HA9 SQL. 01-904 0141\

The overall response on Nakamichi ferric tape 
surprisingly showed a slight top loss at 10kHz of 
approximately.3dB, but the response extended at 
this level to 15kHz. As the recording level was 
increased the relative response was still the .same 
at 10kHz at -SdB, ref. Dolby level, but of course 
the 15kHz response was falling sharply because of 
squash. The machine produced an overall clarity on 
ferric tape which was remarkable and most pleasing, 
although the tape noise was some 4dB below 
optimum caused primarily by the incorrect replay 
response. The distortion on ferric tape measured 
0.7% at Dolby level, rising to 2.4% at + 4dB. It was 
felt nevertheles that the machine was slightly under­
biased in order to give the extended treble response, 
and considerably under-equalised especially bearing 
in mind the replay boost. The stability was excellent 
and rewinding and replaying a high frequency tone 
produced only a marginal change of azimuth. The 
chrome tape also proved to have very low distortion, 
averaging 1.2%, although the left channel measured 
only 0.9%, rising to 2% at +4dB, whereas the^ right 
One of the very few three-head machines in the 
survey, this model also includes Dolby B processing, 
record limiter and provision for ferric and chromium 
tapes, but unfortunately none for ferrichrome. All 
the deck controls are touch- sensitive types and are 
easy to operate once a user has acquired the knack. 
The cassette has to be loaded sideways and the deck 
section also includes a number of other interesting 
and helpful controls. A beacon system allows ease 
of azimuthing, the • record head being adjustable. 
Unfortunately on delivery the beacon system, in fact, 
was set incorrectly, but a small modification incor­
porated by the importer put matters right. A pitch 
control, operable on replay, allows a considerable 
adjustment of ±5%. The wow and flutter measured 
.08%. The deck has a well deserved reputation for 
excellent stability and incredible tape/head contact. 
The bass response had the old 1590u sec time 
constant but the treble end rose to + 2dB at 1QkHz 
and showed a continued rise above this frequency. 
Both test tapes gave the same indication of treble 
lift. Since the head/tape contact was so good, 
virtually all pre-recorded cassettes sounded rather 
toppy. The chrome replay^ equalisation also showed 
a treble lift of approximately 1.5dB up at 10kHz but 
had the correct bass response.. The replay signal to 
noise ratio measured some 2dB worse than average, 
but if the treble response is corrected by the importer 
clearly the hiss would be reduced.

increased to 3.8%_ The response on the right hand 
channel was extraordinarily good. Although it 
measured 2dB down at 10kHz, it returned to a 
virtually flat response at 20kHz. The left channel had 
a similar characteristic (see pen chart) but showed a 
rise of 3.5dB at 5kHz. The overall noise on chrome 
tape was very much better than ferric, measuring 
-54dB reference Dolby level with Dolby operating. 
Again this figure would have been. better with correct 
replay equalisation. •

The deck incorporates a memory counter and has 
a fairly fast rewind time of 1 minute 20 seconds, and 
the speed was just 0_3% fast. Three %" mic jacks 
are provided for left, right and central injection and 
the sensitivity measured 40uV approximately into 
an input impedance of 708 ohms. A 5 pole DIN mic­
rophone socket is also provided with the same sen­
sitivity and impedance. An excellent clipping point 
was measured (125mV). The DIN input varies in im­
pedance from 26k ohms to 43k ohms, dependent upon 
the gain control position, a maximum sensitivity of 
24mV being giwn ^h an infinite clipping margin. The 
input impedance.is considered a little high here and 
furthermore the sensitivity is nowhere near sufficient 
to meet DIN requirements and so interconnection 
with DIN equipment might present problems. The 
line input had a 90mV sensitivity into 90k ohms and 
very high input levels can be accommodated without 
clipping. The record limiter had rather too high a 
threshold and so slight distortion resulted on peaks. 
The limiters on each channel were not ganged and 
so a peak on one channel, resulting in limiting, tended 
to swing the image to the other channel. The VU 
meters read peaks fairly well, under-reading a Wm sec 
tone burst by 3.5dB and an Sm sec burst by 8.5d8. 
This allowed optimum record level setting with ease.

This machine is extremely expensive and naturally 
one must.expect superb performance for the price. 
It does perform well but Nakamichi should definitely 
attend to the lack of input sensitivity and the overall 
equalisation problem. Noise too could do with some 
improvement and finally the erase should be im­
proved since the measurements were not altogether 
satisfactory, although the cross talk was excellent.

76



Nakamichi 700

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . +01 -3.5d8

Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome . +01 -1.75d8

OVERALL NOISE
Ferric CCIR weighted Av. L+R DolbyOut - - 40d8
Dolby Improvement..................................................... 10d8
FeCR02/LN CCIR weighted Av. L+R DolbyOut
FeCR02/LN Dolby Improvement .
Chrome CCIR weighted Av. L+R Dolby Out . 45d8
Chrome Dolby Improvement 9dB

DIN Input Noise Degredation ................................WB
Line Input Noise Degredation................................OdB
Spooling Time 1m 21s

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping
Microphone Input Impedance Average .
DIN Input Sensitivity
DIN Input Clipping
DIN Input Impedance Average
Line Input Sensitivity .
Line Input Clipping .
Line Input Impedance Average

14° 
410pV 
125mV 
700,Q 
23.5mV 
)10V 
26K-43K 
92mV 
>10V 
90K

DYNAMIC RANGE 
Ferric .
FeCR02/LN 
Chrome . « . «

TAPE USED
Ferric 
FeeR02/LN 
Chrome .

61dB

64d8

NAKAMICHI EX

NAKAMICHI KR

REPLAY RESPONSE
Ferric 63Hz Average Left and Right _ _ 0
Ferric 1Ok Hz Average Left and Right . . +1.75
Chrome 10kHz Average Left and Right . 3

REPLAY NOISE
Ferric 20/20 worst channel .................................50d8
Ferric CCIR weighted Dolby Out ...................... 47.75d8
Ferric DolbyImprovement . . 10d8
Chrome CCIR weighted DolbyOut . _ , , 52d8

Wow and Flutter Average . . . . . 0,08%
Speed Average . +0.27%
Meter Under read at 64ms . -3.5d8

DISTORTION
At Dolby Level monitoring input 0.22%
Overall Ferric Av. L+R at Dolby Level . 0.7%
Overall Ferric Av. L+R at +4d8 2.3%
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. UR at Md8 . -
Overall Chrome Av. L+R at Dolby Level . 1.25%
Overall Chrome Av. L+Rat Md8 . . . 2.6%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R -3
10kHz FeCR02/LN Dolby Out Av. L+R .
10kHz Chrome DolbyOut Av. L+R -1.75
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NEAL 102 Mk. II North East Audio Labs Ltd., 5 Charlotte Square, Newcastle
Upon Tyne. 0632 26660

Basically a slightly restyled and electronically 
improved version of the already established Mark 1, 
the recorder includes Dolby B processing and 
provision for ferric and chrome tape but not ferri­
chrome. % " jack sockets are provided for micro­
phone, a 5 pole DIN for interconnection with DIN 
equipment and also phono line in and out sockets. A 
% " stereo headphone jack gives ample level for 
both 8 ohm and 60 ohm type phones. An input 
switch selects mic. (slightly insensitive but with a 
reasonable clipping margin) DIN which is right along 
the optimum centre line of 10k ohms with adequate 
sensitivity and clipping, and line which is high 
impedance. This line input unfortunately clipped at 
4V which is more than acceptable for normal users 
but might give clipping problems when inter­
connected with semi-professional equipment. The 
machine employs the Wollensak deck but has British 
made electronics.

The unit is fairly well styled and is simple to 
operate, although the almost entirely mechanical 
deck is a little old fashioned in its operation. Rewind 
and wind could not be locked on but the machine 
requires only just over one minute to wind a 
complete CM (rather noisily) which could possibly 
cause trouble to some cheaper cassettes. The 
record button is much better than that on the 
Wollensak machine but the pause control remains 
stiff in operation and rather inconvenient. Clearly the 
electronics are pretty well designed and the replay 
response was good with the correct bass time 
constants. The replay hum level was remarkably low 
and both replay and overall noise measured well. 
Whilst the response on ferric tape was excellent, 
both with and without Dolby, on chrome tape a 
slight hole in the response at around 4.5kHz was 
noted (see charts) and this gave a slightly spiky 
sound subjectively. The machine's overall distortion 
performance was excellent and in particular the 
remarkable low distortion figure of 0.5% was noted 
at Dolby level on ferric tape, which rose to only 2% 
when the level was increased by 4dB. Chrome tape 
also performed better than average, since distortion 
was only 1.3% at Dolby level. Slight squashing of 
high frequencies was noted on ferric tape due to the 
machine being set up for minimum distortion at 
middle frequencies, but this did not in any way 
cause problems subjectively. Unfortunately some 
phase jitter was noticed and the azimuth tended to 
vary somewhat when a cassette was re-loaded into 
the machine. The original model supplied had a 

faulty replay head, which had different azimuths for 
the two channels, and so it was necessary to re-test 
a second model, the subject of this review. The 
speed accuracy was remarkable, with an error of 
only 0.1 % , and the wow and flutter varied between 
.07% and .1 % through a cassette, again very good 
indeed considering the deck itself is quite an old 
design. Neal have carried out several mechanical 
modifications to the 3M deck to improve the 
performance and whilst this was clearly effective in 
general, occasional dropouts were noticed on the 
tested sample although not found previously in 
other models checked. The machine recorded 
speech extremely well with very low background 
noise and a good response, although a very slight 
distortion was suspected. The record level meters 
must be particularly highly praised for their very 
accurate reading of peak levels, a 64m sec pulse only 
under-reading by 1dB and even an 8m sec pulse only 
under-read 7dB!

No erase or cross talk problems were noted and in 
general the machine was found very reliable and 
functional. Electret or capacitor microphones are to 
be recommended with this machine because of its 
rather poor input sensitivity. Although TDK tape 
was used for the tests, other high quality high 
output types would also work well with the 
machine, but it might be necessary to adjust the 
internal record equaliser presets to obtain optimum 
response. Record and replay calibration presets are 
provided but these are best left untouched as should 
all internal presets since the manufacturers clearly 
set each machine up more than adequately. The 
machine is clearly pretty good value for money but 
does not contain some of the little trimmings avail­
able on many imported machines. Interconnection 
with both DIN and phono equipment presents no 
problem and compatibility is clearly better than that 
of the Mark I version.
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NEAL 102 Mk. II

OVERALL DEVIATION (100Hz-12kHz!
Rei. 333Hz Ferric + 15d/-1dB
Rei. 333Hz FeCR02/LN
Rei. 333Hz Chrome . +1%/ -1.75dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42.5dB
Doi byImprovement . 10d8
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 46%d8
Chrome Dolby Improvement 10d8

DIN Input Noise Degredation OdB
Line Input Noise Degredation . 1dB
Spooling Time 1m06s

DYNAMIC RANGE

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping ......................
Microphone Input Impedance Average .
DIN Input Sensitivity
DIN Input Clipping
DIN Input Impedance Average , . . . .
Line Input Sensitivity
Line Input Clipping
Line Input Impedance Average

REPLAY RESPONSE
Ferric 63Hz Average Leit and Right . .
Ferric 10kHz Average Lett and Right
Chrome 1 OkHz Average Left and Right . .

REPLAY NOISE
Ferric 20/20 worst channel
Ferric CCIR weighted Dolby Out - h i i 
Ferric Dolby Improvement
Chrome CCIR weighted Dolby Out . . » -

Wow and Flutter Average
Speed Average
Meter Under-read at 64ms .

DISTORTION
At Dolby Level monitoring input 
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L+R at +4d8
Overall FeCR02/LN Av. L+R at Dolby Level 
Overall FeCR02/LN Av. L+R at '4d8 .
Overall Chrome Av. L+R at Dolby Level _ 
Overall Chrome Av. L+R at +4d8 .

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R 
10kHz FeCR02/LN Dolby Out Av. L+R 
10kHz Chrome DolbyOut Av. L+R

Ferric 64d8
80 FeCR02/LN
450mV Chrome - 65.5d8
38mV
2.2K TAPE USED
2mV Ferric ........................................... TDKSD
180mV FeCR02/LN.......................................................
10K Chrome ................................. TDK KR
40mV
4V Recommended Retail Price: £195.00
)100K

3.6 
-1.9 
-5.25

54dB
51%dB
105ddB
54%dB

0.09%
+0.08%
1dB

0.08%
0.5%
1.95%

1.35%
3.4%

0

— Z2
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NEAL 103 North East Audio Labs Ltd., 5 Charlotte SQuare, Newcastle
Upon Tyne. 0632 26660

Neal have realised over the last year that there are 
keen cassette recording enthusiasts who like to have 
not only a very good cassette recorder but one 
which will allow experimentation with different 
makes of cassette tape, obtaining optimum results 
on almost any brand. The model 103 is very similar 
to the 102 Mkll, but includes separate mixer controls 
for mic, DIN and line inputs, each control having 
two separate concentric pots for the two channels 
and, like the 102 Mk II, user preset controls for ferric 
and chrome bias record equalisation and Dolby 
calibration levels. A push button permits the bias 
levels to be monitored, so that when changing a 
cassette tape type the bias can be reset to a different 
reading as explained in the extremely comprehen­
sive and useful instruction book.

The general peformance was very similar to that 
of the 102 Mkll but where differences were noted 
they were usually marginally better on the 103. The 
distortion levels, however, were very slightly inferior 
but our measurements show that this is primarily 
due to the bias settings adjusted by the manu­
facturer before delivery. Re-adjusting these pro­
duced an improvement in distortion at middle 
frequencies, but of course deteriorated the very high 
frequency squash performance. Whilst the ferric 
replay response was very good, the chrome one had 
insufficient shelf cut, and a further 1 *dB cut would 
have corrected the problem and improved the 
chrome replay and overall noise levels further. The 
deck itself was identical, wow and flutter was .09% 
and the speed accuracy was 0.45%, good but 
bettered (though perhaps unnecessarily) by many 
machines. No crosstalk or output clipping problems 
were encountered and whilst the DIN and line inputs 
were excellent the microphone input, although 
much more sensitive than the 102 Mkll, had un­
fortunately a rather low clipping level of 15mV. This 
would definitely prevent users from recording loud 
pop music live without distortion. Input noise and 
distortion levels otherwise were excellent.

The Neal 103 incorporates a built in tone oscillator 
for setting Dolby level on recording very accurately 
and this can be switched in by depressing a button 
on the side panel. The pen charts show the ferric 
overall response with Dolby to be good but before 
the machine was re-biased more precisely a hole of 
some 3.5dB was noted in the response at 4kHz on 
chrome tape. NEAL agreed to a retest penchart 
recording with a lowering of bias level, and a resetting 
of Dolby calibration and equalisation on chrome 

tape. The second pen charts showed a considerable 
improvement at 4kHz but allowed the treble to rise 
somewhat at 14kHz, which was not considered 
serious.

The level meters surprisingly were even better 
than on the 102, having a most remarkable response 
at 64m sec (under-reading only -0.5dB) and Sm sec 
even more remarkably under-read only 4dB. This 
allows very precise setting of peak recording levels, 
so that if a user knows his favourite cassette tape 
brand well optimum performance can easily be 
obtained.

This machine in general performed excellently and 
reliably, although the tape itself had the same phase 
jitter, azimuth and slight dropout problem. It can 
undoubtedly be classed in many ways as one of the 
leaders and should therefore do very well.

After pointing out the chromium dioxide problem 
to NEAL they stated that they would redesign the 
record equaliser to match the new record head type 
that they are now fitting to this new model. It seems 
possible that part of the rise at 14kHz could be due to 
insufficient damping on replay, since test tapes are 
not available extending further than 12kHz for 
chromium and 10kHz for ferric. It is thus difficult to 
see whether the error in response at very high 
frequencies is on record or replay.
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NEAL 103

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . . + 1/-ldB
Ref. 333Hz FeCR02/LN .
Ref. 333Hz Chrome. +^/-1%dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 43%dB
Dolby Improvement . . . , 9Y,dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 46dB
Chrome Dolby Improvement . . 10dB

DIN Input Noise Degredation . OdB
Line Input Noise Degredation OdB
Spooling Time . 1m OBs

Replay Azimuth Deviation from Average 98°
Microphone Input Sensitivity . 160^V
Microphone Input Clipping . 16mV
Microphone Input Impedance Average . 2K
DIN Input Sensitivity 4.6mV
DIN Input Clipping 580mV
DIN Input Impedance Average . 10K
Line Input Sensitivity . 68mV
LineIiput Clipping................................................. )10V
Line Input Impedance Average.................................)100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right......................+3Y,
Ferric 1OkHz Average Left and Right......................+0.6
Chrome 1OkHz Average Left and Right . —2%

REPLAY NOISE
Ferric 20/20 worst channel 54dB
Ferric CCI R weighted Dolby Out 52dB
Ferric Dolby Improvement 10dB
Chrome CCIR weighted Dolby Out . . . 55dB

Wow and Flutter Average . . . 0.09%
Speed Average ...................... . --0.48%
Meter Under-read at 64ms . . Y,dB

DISTORTION
At Dolby Level monitoring input . . 0.04%
Overall Ferric Av. L+R at Dolby Level . 0.6%
Overall Ferric Av. L+R at +4dB . . 2.0%
Overall FeCR02/LN Av. L+R at Dolby Level , -
Overall FeCR02/LN Av. L<R at t4dB.
Overall Chrome Av. L+R at Dolby Level 1.9%
Overall Chrome Av. L+R at +4dB...........................4.5%

OVERALL RESPONSE 
1OkHz Ferric Dolby Out Av. L + R............................ -%
10kHz FeCR02/LN Dolby Out Av. L+R 
10kHz Chrome Dolby Out Av. L+R . . -1%

DYNAMIC RANGE 
Ferric . . 64.5dB
FeCR02/LN
Chrome . . . . 64dB

TAPE USED 
Ferric ................................ TDKSD
FeCR02/LN ..........................................
Chrome ..................... TDK KR
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Philips N2515 Philips Electrical Ltd., Century House, Shaftesbury Avenue,
London WC2. 01-437 7777

• This deck does not include a Dolby noise reduction 
system, but has instead Philips DNLfor replay only, 
which frankly serves purely as a hiss remover whilst 
unfortunately removing much of the sheen of quiet 
music as well. The overall noise performance was 
extremely good and indeed marginally superior to 
almost all machines incorporating Dolby but with 
the Dolby circuit not operating.

The mechanical functions were rather crude, and 
the stop button always had to be depressed before 
engaging any other function. The wow and flutter 
was very variable, measuring at worst 0.16% and at 
b^ 0.09%, and slight flutter was occasionally 
audible on pre-recorded cassettes. The comments 
are all based on a retest machine since the original 
machine regrettably had exceptionally bad wow and 
flutter measurements of 0.5%1 The phase jitter was 
pretty low, but the azimuth was 30° out on delivery 
-not very good.

The overall response measured well on chrome, 
but unfortunately on ferric tape the right channel fell 
down very badly at 10kHz (-7dBI. This was a pity, 
since otherwise the overall sound quality on ferric 
tape was very good. The distortion measured only 
0.5% average at Dolby level, and rose fairly slowly at 
higher levels so that subjectively very low distortion 
was heard. In fact on an average programme using 
very high quality cassette tape the hiss level was 
almost acceptable, despite the absence of overall 
noise reduction.

The stereo cross talk performance left a little to be 
desired, although probably in normal practice few 
would . be concerned with the figures which 
measured worse than they really sounded. The erase 
and cross talk between tracks were very satis­
factory. A fairly inexpensive Philips microphone, 
type .N8402 - was supplied for testing with this 
machine, and. whilst recordings were made with 
surprisingly low noise, the mic had almost no bass 
response at all, and a very hard top. The DIN input 
socket worked well, but note that no monitoring is 
possible whilst recording since there is not even a 
headphone jack. The input circuits were well 
designed and no noise degradation was noted on 
overaltDIN or phono inputs.

Dolbyed pre-recorded cassettes had to have 
approximately BdB cut at 10kHz added externally to 
produce a reasonably acceptable sound, although 
reverberation "pumping" was quite clearly audible. 
The hiss level under such circumstances was fairly 
low, but it was not felt that the machine was corn- 

patible with Dolbyed cassettes, from a really high 
quality stand point. The DNL system seemed to be 
more or less pointlees, and more acceptable results 
could be achieved without noise pumping if treble 
was reduced externally to cut top on hissy cassettes. 
The machine worked reliably, though, and is 
extremely simple to operate. It is a great improvement 
on earlier Philips machines. It is unfortunate that 
since there are some good machines with Dolby 
noise reduction available at similar prices, this 
machine cannot really be said to be good value for 
money. It would work well, though, with an external 
Dolby B system if the user already has one working 
with a reel to reel recorder.

Incidentally, if the machine is in play and pause, 
and the stop button is accidentally half depressed, 
there is a tendency for the cassette to be mangled. 
This should be corrected.
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Philips N2515

Replay Azimuth Deviation from Average .... 38°
Microphone Input Sensitivity...................................... 170^V
Microphone Input Clipping ....................................... 40mV
Microphone Inputimpedance Average...................... 1.2K
DIN Input Sensitivity . ................ 2.5mV
DIN Input Clipping....................................................... 660mV
DIN Input Impedance Average........................... ..... 18K
Line Input Sensitivity:- .  .....................................132mV
Line Input Clipping.......................................................)10V
Line Input Impedance Average................................. )100K

REPLAY RESPONSE 
Ferric 63Hz Average Left and Right......................+1.2
Ferric 1 Ok Hz Average Left and Right......................+0.63
Chrome 1 OkHz Average Left and Right .... -1.88

REPLAY NOISE 
Ferric 20/20 worst channel...................................... 50dB
Ferric CCIR weighted Dolby Out........................... 52dB
Ferric Dolby Improvement .................................
Chrome CCIR weighted Dolby Out............................58dB

Wow and Flutter Average............................................0.13%
Speed Average............................................................ +0.1%
Meter Under-read at 64ms ........ 6dB

DISTORTION 
At Dolby Level monitoring input........................... -
Overall Ferric Av. L+R at Dolby Level......................0.5%
Overall Ferric Av. L+R at +4dB.................................1.2%
Overall FeCR02/LN Av. L+R at Dolby Level . . - 
Overall FeCR02/LN Av. L+R at +4dB......................-
Overall Chrome Av. L+R at Dolby Level .... 1.8% 
Overall Chrome Av. L+R at +4dB............................4.0%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R........................... -3
10kHz FeCR02/LN Dolby Out Av. L+R . . -
10kHz Chrome Dolby Out Av. L+R......................+2

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric..................................... +0.75/ -4.0dB
Ref. 333Hz FeCR02/LN...........................- -
Ref. 333Hz Chrome..................................... +2/ -2dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . . 46.25dB
Dolby Improvement................................................ ..... —
FeCR02/LN CCIR weighted Av. L+R Dolby Out . -
FeCR02/LN Dolby Improvement...........................-
Chrome CCIR weighted Av. L+R Dolby Out. . 50dB
Chrome Dolby Improvement..................................... -

DIN Input Noise Degredation..............................  OdB
Line Input Noise Degredation................................-
Spooling Time...........................................................1m48s

DYNAMIC RANGE 
Ferric..................................................................... 58.5dB
FeCR02/LN................................................................-
Chrome . .......................................................... 57.5dB

TAPE USED 
Ferric...........................................................BASF SUPER LH
FeCR02/LN  .......................... -
Chrome..................................... ..... . PHILIPS KR

£120.00Recommended Retail Price:

Philips N2515: Philips CR02 without Dolby
Philips N2515: BASF Super LH without Dolby
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Philips N2520 Philips Electrical Ltd., Century House, Shaftesbury Avenue,
London WC2. 01-437 7777

This is the latest model from the Philips stable and 
includes both Dolby B processing and the Philips 
DNL system. The mic inputs have two separate 

• faders allocated to them for left and right but the
DIN input has a separate stereo ganged fader, so 
that the balance of the input signal must be 
corrected to achieve optimum recording levels on 
both channels. Record Dolby calibration presets are 
provided for setting A/B levels on both ferric and 
chromium cassettes and a tone oscillator is also 
included to facilitate this alignment. The two VU 
meters were significantly better than average, 
under-reading a 64m sec tone burst by only 3dB. It is 
thus fairly simple to set accurate peak recording 
levels. Two 5 pole DIN sockets are provided for 
microphone inputs, the left wired for a stereo mic, 
although a mono mic will plug through to one 
channel, whilst the other socket is purely wired for 
the alternate channel for mono. This allows either a 
single stereo mic or two mono mics to be used for a 
stereo-recording. The input impedance was rather 
high at 25k ohms and the sensitivity was 280uV and 
thus electrets will be found more suitable than 
moving coil types. Although clipping was not 
noticed until 70mV was reached, distortion slowly 
increased from a somewhat lower level up to the 
clipping point. A normal 5 pole DIN in/out socket is 
complemented by an extra monitoring socket, wired 
for monitor only, live during recording, whereas the 
normal socket of course is muted during recording. 
The DIN input sensitivity measured WuV into an 
impedance of 11k ohms and clipped at 170mV, all of 
which was very satisfactory, although 2dB noise 
.degradation occurred from a standard DIN source. 
The output impedance measured rather high and 
treble loss could be experienced with long connect­
ing leads. The machine did not prove to be 
sufficiently stable mechanically, for considerable 
head/tape contact problems arose on playing back 
pre-recorded cassettes. Furthermore some azimuth 
wander was detected and the 10kHz stability test 
proved most unfortunate, variations of up to 7.5dB 
being noted with the not over fast pen speed used 
for the chart. Not withstanding this problem, the 
wow and flutter itself- measured about average at 
0.1 f% and it had an excellent speed accuracy within 
0.3%. As would be expected from the originators of 
the cassette system the azimuth was set very 
accurately, but the replay gaps were not perfectly 
in line with one another. Unfortunately some treble 
loss was noted on play back of 2.6d8 at 10kHz, 

although the chrome response was virtually correct. 
The low frequency end was virtually correct on both 
tape types, showing Philips to be fully up to date 
with the new international standard. The replay 
response was not at all easy to measure because of 
the tape stability problem and pre-recorded 
cassettes tended to sound muffled. The replay 
signal to noise performance measured slightly better 
than average and the Dolby circuit gave a full 10dB 
noise reduction on replay.

The overall distortion on BASF Super LH tape 
measured very low on the left channel at 0.5%, out 
higher than optimum on the right channel at 1.1% . 
This showed uneven biasing. Thus at +4dB the left 
channel rose to only 1. 7%, but the right shot up to a 
rather high 4.5%. Quite clearly the under-biasing 
also showed up in the response pen charts, for 
although the left channel was fairly flat, the right 
one reached an alarming boost of 6dB at 10kHz. 
This all showed lack of careful quality control. 
Philips chrome tape gave a similar uneven perform­
ance on the two tracks, the left channel reaching 
6.3% at +4dB, whilst the right gave 10% at +4dB. 
The response showed 3.5dB lift at 10kHz on the left, 
but 4.5dB on the right. Unfortunately the sound 
quality on both ferric and chrome tape was rather 
unsatisfactory, mainly due to mechanical problems, 
but obviously caused in part by lack of correct 
biasing. Perhaps another sample might have 
measured better. It seems that electronically the 
machine was very well designed, for the overall 
signal to noise ratio with Dolby in measured 53dB for 
ferric, and 55.5dB for chrome. These figures would 
have been even better with correct biasing. Quality 
control and mechanical performance will have to be 
improved for this model to be competitive. Although 
no erase problem was encountered, a very poor high 
frequency cross talk was measured at 5kHz, 
averaging only 16.5dB and this is presumably due to 
the wiring of the DIN sockets. Bearing in mind the 
machine has no phono inputs and is thus only 
particularly recommended for interconnection with 
DIN receivers, it cannot be regarded as good value 
for money.
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Philips N2520

Replay Azimuth Deviation from Average 3°
Microphone Input Sensitivity . - , 280yV
Microphone Input Clipping . । 70mV
Microphone Input Impedance Average . - 25K
DIN 1 nput Sensitivity ............................................. 940^V
DIN Input Clipping . . ......................... 170mV
DIN Input Impedance Average „ , , , . 11K
Line Input Sensitivity . ,
Line Input Clipping . . "
Line Input Impedance Average.............................._

REPLAY RESPONSE
Ferric 63Hz Average Left and Right....................+5.5
Ferric 1OkHz Average Left and Right....................—2.25
Chrome 1OkHz Average Left and Right 0

REPLAY NOISE 
Ferric 20/20 worst channel.............................. 49.5dB
Ferric CCIR weighted DolbyOut.................... 50.25dB
Ferric Dolby Improvement.............................. lOdB
Chrome CCIR weighted DolbyOut . 54dB

Wow and Flutter Average.............................. 0.11%
Speed Average.......................................................+0.15
Meter Under-cead at 64ms........................................ 3.25dB

DISTORTION
At Dolby Level monitoring input . 0.04%
Overall Ferric Av. L+R at Dolby Level.................... 0.8%
Overall Ferric Av. L+R at +4dB.............................. 3.1%
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. Lt-R at +4dB....................-
Overall Chrome Av. L+R at Dolby Level ... 3.75%
Overall Chrome Av. L+R at +4dB.........................8.1%

OVERALL RESPONSE 
lOkHz Ferric DolbyOut Av. L+R.........................+2.5
lOkHz FeCR02/LN DolbyOut Av. L+R . . . . - 
lOkHz Chrome Dolby Out Av. L+R....................+2.75

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric..................................+2.75/ -0.5dB
Ref. 333Hz FeCR02/LN........................  
Ref. 333Hz Chrome........................ . +3.5/ -0.5dB

OVERALL NOISE 
Ferric CCIR weighted Av. L+R Dolby Out . 43dB 
Dolby Improvement . ....................................... 9%dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement........................—
Chrome CCIR weighted Av. L+R DolbyOut. . 46.25dB
Chrome Dolby Improvement . . . . 9dB

DIN Input Noise Degredation........................ 1.25dB
Line Input Noise Degredation -
Spooling Time ■ ■ Im 45s

DYNAMIC RANGE
Ferric .................................. 63dB
FeCR02/LN............................. •
Chrome . । 6idB

TAPE USED 
Ferric 
FeCR02/LN 
Chrome . .

BASF SUPER LH

PHILIPS KR
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Pioneer CT-F2121A Shriro (UK) Ltd., Unit 5b, The Ridgeway, lver, Bucks.
0753 65 2222

Despite this machine being modestly priced and 
having only basic facilities, with Dolby B processing, 
VU meters but no peak reading light, and mic/DIN 
and line inputs without mixing or switching, it pro­
duced a very fine overall performance, which was 
bettered by very few others in some respects. The 
replay response on ferric tape was very fine indeed, 
measuring virtually flat to 10kHz on both channels 
with the correct bass compensation and a similar 
excellent replay response for chrome tape. The 
unweighted signal to noise ratio was about the best 
measured, averaging -57.5dB below Dolby level, 
and quite remarkable for a cassette recorder. There 
was virtually no hum on either record or replay, and 
even the hiss was appreciably better than average, 
Dolby showing an improvement generally of about 
9.5dB, and on chrome the improvement over ferric 
averaged 3.5dB. The overall noise measured well 
above average, the outstanding replay figures of 
58dB (weighted) being measured ref. Dolby level, on 
chrome tape with Dolby processing switched in. The 
overall response was extraordinarily good with 
ferric, ferrichrome and chromium tapes. The 
machine was also superbly well set up with the 
correct bias voltages on all three tape types. Ferric 
tape (Sony HF) gave a distortion of only 0.55% at 
Dolby level, rising to only 1.9% at + 4dB. Sony 
ferrichrome tape fared even better, with the same 
distortion at Dolby level but only 1.2% at + 4dB, 
whilst chrome tape, as would be expected, had more 
distortion at Dolby level (1.6%) rising to 3.8% at 
+ 4dB. These figures alone are very remarkable, but 
when added to the flat overall response for all three 
types, the recorder gave a performance in the abso­
lute top class, with a very wide dynamic range and 
brightness of sound which was a sheer joy to hear 
on the cassette medium. The frequency response at 
-10dB on ferric tape though did show some 
appreciable squash at 10kHz, although remarkably 
little at 8kHz, and this was produced by the bias 
setting which was optimised for lowest distortion at 
middle frequencies whilst accepting slightly inferior 
extreme hf power performance. The general sound 
though was so good that the squash was perfectly 
acceptable. Ferrichrome tape of course fared better 
as would be expected, and in any case had a notice­
ably better signal to noise ratio. In order to use 
ferrichrome Pioneer have arranged matters so that 
the bias switch should be on normal but the equal­
isation on chrome, the appropriate bias and 
equalisation being internally set up as necessary.

A Sony stereo electret microphone was used, and 
produced a very fine quality speech recording with 
low distortion and a wide frequency response. 
Slightly more hiss than usual was noted here, but 
this might well have been due to the recorder having 
such a flat response, whereas others frequently cut 
the hiss produced inherently in the cassette process 
because of poor hf performance. The sensitivity 
was adequate for an electret microphone, but was 
not high enough for 200ohm moving coil mics. The 
clipping margin was extremely good, some 73mV 
being required before distortion would become 
noticeable. The DIN input also fared very well with 
virtually the same sensitivity and clipping margin but 
with an input impedance at 2.8k ohms. No noise 
degradation was observed from a DIN source, and 
thus this machine would be very easy to match with 
any DIN receiver. The line input varied in 
impedance from 60 to 60k ohms depending upon the 
position of the record gain control, and had a 
sensitivity of 72mV. No clipping was noted even 
when 10V input was derived from a low distortion 
oscillator. The output impedance measured 3.8k 
ohms, and this would appear to be optimum for 
interconnection with external equipment. The VU 
meters were purely average, under reading 7dB on a 
64m sec burst, and the fack of a peak reading light is 
probably the only minor criticism that could be made 
of the recorder, since care will have to be taken not 
to over record. The wow and flutter measured 
0.12% which is average, and in general use wow 
would only be noticed on instruments such as the 
piano which are very susceptible to this effect. The 
speed accuracy was + 0.45% average, and the A/B 
phase measured very slightly inferior, but averaging 
.±.15°. The machine appeared to have a pretty 
consistent azimuth which on delivery measured 
-20° at 3kHz, perfectly acceptable.

This machine, then, must be regarded as 
extremely good value for money and is strongly 
recommended.

86



Pioneer CT-F2121A

OVERALL DEVIATION (100Hz-12kHz)
Ref_ 333Hz Ferric

,Ref. 333Hz FeCRD2/LN
Ref. 333Hz Chrome .

+1/ -0.75dB
+ 1/ -2.75dB
+ 1/ -1.75dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 44.5dB
Dolby Improvement ._;.__.,_ 10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 48dB
FeCR02/LN Dolby Improvement 9Y,dB
Chrome CCIR weighted Av. L+R Dolby Out 48dB
Chrome Dolby Improvement 9Y,dB

DIN Input Noise Degredation 
Line Input Noise Degredation 
Spooling Time

........................ 0.25dB

.................................0.5dB

.............................2m

Replay Azimuth Deviation from Average 12°
Microphone Input Sensitivity . 320^V
Microphone Input Clipping 73mV
Microphone Input Impedance Average . 28K
DIN Input Sensitivity 465^V
DIN Input Clipping 73mV
DIN Input Impedance Average 2.8K
Line Input Sensitivity 72mV
Line Input Clipping >10V
Line Input Impedance Average 68K

DYNAMIC RANGE
Ferric _ 
FeCR02/LN 
Chrome .

TAPE USED
Ferric 
FeCR02/LN 
Chrome .

Recommended Retail Price:

66dB
70dB
66.5dB

. SONY HF

. SONY FeCr02
_ TDK KR

£138.08

REPLAY RESPONSE
Ferric 63Hz Average Left and Right +2
Ferric 10kHz Average Left and Right . . 0
Chrome 10kHz Average Left and Right — 4

REPLAY NOISE
Ferric 20/20 worst channel ......................... 57 .5d8
Ferric CCIR weighted Dolby Out ....... 52.5dB
Ferric Dolby Improvement )■■■.-■■ 10dB
Chrome CCI R weighted Dolby Out . . 56dB

Wow and Flutter Average . . 0.12%
Speed Average . . . . . +0.45%
Meter Under-read at 64ms . . . . . . -7dB

DISTORTION
At Dolby Level monitoring input . 0.05%
Overall Ferric Av. L+R at Dolby Level . . 0.531%
Overall Ferric Av. L+R at +4dB . . . 2,0%
Overall FeCR02/LN Av. L+R at Dolby Level ■ ■ 0.5%
Overall FeCR02/LN Av. L<-R at >4dB . . 1.25%
Overall Chrome Av. L+R at Dolby Level 1.55%
Overall Chrome Av. L+R at +4dB . . . 3,8%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . 0
10kHz FeCR02/LN Dolby Out Av. L+R . . . -2
10kHz Chrome Dolby Out Av. L+R . . -1.5

Pioneer CT-F2121:TDK KR Dolby Out
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Pioneer CTF6161A Shriro (UK) Ltd., Unit 5b, The Ridgeway, Iver, Bucks. 
075365222

The Pioneer CTF 6161 is a front loader with Dolby B 
processing. It has a single dual concentric record 
level control used for all inputs. A similar line out 
control is provided to vary the output level. Phono 
line in, 5 pole DIN and % " mic jack inputs are 
provided. The microphone input sensitivity was very 
adequate, even for speech recording, and all the 
clipping margins were more than enough to cope 
with even special requirements. The DIN input 
impedance of 1.8k ohms was rather too low, and 
caused slight hiss to be added to low level DIN input 
signals. When the line input was used, considerable 
hiss was added on low level signals, and to obtain 
optimum noise performance quite a high level is re­
quired (eg 60mV). When copying master tapes the 
excellent signal to noise ratio (CCIR weighted) of 
60dB was achieved on chrome tape, peaking 3dB 
over Dolby level. Unfortunately on chrome the high 
frequency response was noticeably muffled, and the 
pen chart shows a typical fall off of MB at 10kHz. Fer­
ric tape sounded much better, although the originally 
recommended ordinary BASF LH did restrict the 
dynamic range somewhat, but was nevertheless 
better than other machines set up for this tape. 
BASF Super LH performed much better, and gave a 
solid firm sound with a fairly extended response. Pre­
recorded cassettes sounded pretty well, but a slight 
fall off of high frequencies was noted on the right 
channel. The wow and flutter did not measure too 
well (0.15%), and gave slight flutter on woodwind 
and some wow on horns and piano, but neverthe­
less the overall sound quality was more than 
acceptable, particularly considering the modest 
price of the machine.

The speed accuracy was extremely good (averag­
ing + .15%). Rewind speed was about average at 
just under 2 minutes.

Mechanical operation of the deck was extremely 
smooth, and its ability to go directly from play in to 
wind and back again without the stop button being 
depressed was considered very useful. Furthermore 
when in play, a "skip" button allows the tape speed 
to increase considerably to reach a required point 
more quickly, the tape running in contact with the 
heads. The VU meters under-read a 64m sec pulse by 
6dB and thus care will have to be taken to avoid 
recording at too high a level since no peak reading 
lights are provided.

Very good cross talk and erase figures were 
recorded. The distortion figures on chromium tape 
were extremely low at oiily 0.7% for Dolby level, 

making it about the best machine tested on chrome, 
but since the high frequency response was rather 
poor, clearly chrome tape was overbiased, and a 
little more distortion could be tolerated since the 
response would then be correct.

On delivery, the azimuth was incorrect (3kHz play 
back test giving 40° phas error). Nevertheless the 
azimuth was very stable as shown by the very low 
measured phase jitter of i10° at 10kHz, with just 
occasional peaks outside these margins. The 
machine can be regarded as good value for 
money, although the DIN and line inputs require 
slight redesign to overcome the hiss problem 
if the record level control is used at a high setting, 
and chrome tape would be suitable if the bias was 
readjusted. It can therefore be recommended with 
caution, but check that in your installation you have 
an adequate input level to the recorder. Hiss was 
added if the record level was advanced beyond 
about 1 o'clock.
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Pioneer CT-F6161A

REPLAY RESPONSE

Replay Azimuth Deviation from Average 38°
Microphone Input Sensitivity . 215mV
Microphone Input Clipping 135mV
Microphone Input Impedance Average . 70K
DIN Input Sensitivity 222mV
DIN Input Clipping 135mV
DIN Input Impedance Average _ - , , _ 1.8K
Line Input Sensitivity . . 55mV
Line Input Clipping )10V
Line Input Impedance Average . )100K

Ferric 63Hz Average Left and Right +0.75
Ferric 10kHz Average Left and Right -2
Chrome 1 OkHz Average Left and Right -6.5

REPLAY NOISE
Ferric 20/20 worst channel . 51.5dB
Ferric CCIR weighted Dolby Out . 50dB
Ferric Dolby Improvement 10dB
Chrome CCIR weighted Dolby Out . 52.75dB

Wow and Flutter Average . 0.15%
Speed Average +0.12%
Meter Under-read at 64ms . -6dB

DISTORTION
At Dolby Level monitoring input 0.13%
Overall Ferric Av. L+R at Dolby Level . 1.9%
Overall Ferric Av. L+R at +4dB 4.75%
Overall FeCR02/LN Av. L+R at Dolby Level . ..
Overall FeCR02/LN Av. UR at MdB .
Overall Chrome Av. L+R at Dolby Level 0.72%
Overall Chrome Av. L+R at +4dB 2.0%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . -2
10kHz FeCR02/LN Dolby Out Av. L+R
10kHz Chrome Dolby Out Av. L+R -4.25

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric ................... +1.0/-2.0dB
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome . , , , , +0.5/ -6.0dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out t _ 43.5dB
Dolby Improvement . WdB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 47.25dB

Chrome Dolby Improvement 10dB

DIN Input Noise Degredation 3dB
Line Input Noise Degredation 1.25dB
Spooling Time ...... 1m 55s

DYNAMIC RANGE
Ferric 61dB
FeCR02/LN............................. -
Chrome . ........................ 68.5dB

TAPE USED
Ferric BASF LH
FeCR02/LN............................................
Chrome..................................................... MEMOREX KR

£168.5CRecommended Retail Price:
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Pioneer CT-R171A Shriro (UK) Ltd., Unit5b, The Ridgeway, lver, Bucks.
075365^22

This recorder, which incorporates Dolby B process­
ing, has very comprehensive facilities allowing 
transfer from any function to any other including 
drop in to record whilst playing, and dropping out 
again. Line out controls are provided but these 
worked on play back only since whilst recording the 
monitor output level was purely controlled by the 
position of the record levels. Two microphone input 
% " jacks gave a sensitivity of 220uV at very high 
impedances. This input had an astounding clipping 
level of 120mV. The five pole.DIN socket had a 
rather low input impedance of 1.Sk ohms, and 
sensitivity and clipping identical to the microphone 
input's. Slight noise degradation of 1.5dB ' was 
added from the standard DIN source. The line inputs 
(phono) had considerable noise degradation of 
7.5dB from a 100mV source, and quite clearly much 
too much attenuation was incorporated. The VU 
meters under read SdB, but peak reading lights 
come on at 2dB above Dolby level, thus allowiqg 
recording levels to be reasonably easily set. A limiter 
is provided for the record amplifier, and worked 
satisfactorily, although it was not ganged. The ferric 
replay response had an incorrect bass end, and 
drooped 2dB at 10kHz, and some pre-recorded 
cassettes sounded slightly muffled. On delivery the 
azimuth was mis-set 45° phase at 3kHz, and would 
have degraded the reproduction of pre-recorded 
cassettes; however it was corrected for the tests. 
Chrome equalisation was correct at lower fre­
quencies and very marginally up at high ones, and 
thus there was less than 2dB difference” in the treble 
and equalisation between chrome and ferric. This 
difference of course should have been 4.7dB. This 
was also noticed in the replay noise characteristics 
which were almost identical for the two tape 
equalisations', averaging -50dB weighted without 
Dolby, improving by 1MB with Dolby. The chrome 
figure was frankly a little below average and 
disappointing. The overall ferric noise with Dolby 
measured quite well at 53dB below Dolby level 
(weighted with Dolby in), but chrome tape produced 
only 1dB noise improvement.

The wow and flutter averaged .1%, which was 
pretty good. Some phase jitter was noted at 10kHz, 
showing the deck to be rather below average, but 
this was probably a sample variation. The spooling 
time was adequate at just under two minutes. The 
erase was very satisfactory, but a very slight break­
through at low frequencies at ^rdB was noted 
betwsen the right hand r.h11nnftl in Mr.h direction, 

showing the record/replay head to be slightly too 
low vertically.

Normal BASF LH ^C90 cassettes were stipulated 
originally for this machine, and produced distortion 
of 1.9% at Dolby level, rising to 4.6% at +4dB. The 
response was very uniform between the two 
channels, but showed a fall off of 2.5dB at 10kHz 
with Dolby processing in. When Dolby level was 
read as indicated by the meter the level played back 
approximately 4dB low, showing incorrect factory 
alignment. A more suitable tape would have been 
BASF Super LH which would have given markedly 
lower distortion and a flatter response, and its greater 
sensitivity would have given a more uniform A/B 
balance. Wrth an ordinary LH ^C90 the su^^^e sound 
quality showed slightly higher distortion than 
average, particularly at lower frequencies, and one 
clear drop out was noted. Memorex chrome tape 
fared very well, giving distortion at Dolby level of 
only 1.3%, rising to only 3.2% at +4dB. The 
response, almost that without Dolby, showed a 
2.5dB loss at 10kHz with Dolby in, but the sound 
quality produced was very fine indeed for chrome 
tape. Microphone recordings reproduced exception­
ally well, with remarkably low distortion, showing 
that basically the machine is well designed. More 
attention is required, though, in the input circuitry 
and in optimising the replay noise particuarly on 
chrome, and the bass time constant should also be 
corrected on ferric equalisation. This machine then 
shows considerable promise, and if used with one of 
the new Super ferric tapes should give good 
recorded quality since it already is excellent on 
Memorex chrome. Unfortunately, competition is so 
stiff that the CTF 7171 cannot really be regarded as 
good value for money unless the criticisms are 
heeded by the manufacturer.
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Pioneer CT-F7171A

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric .....................................+1.5/ -2.0dB
Ref. 333Hz FeCR02/LN...........................+ -
Ref. 333Hz Chrome..................................... +O.75/ -1.25dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . . 43.25d8
Dolby Improvement..................................................... q.5dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out -
FeCR02/LN Dolby Improvement...........................-
Chrome CCIR weighted Av. L+R Dolby Out. . . 44.5d8
Chrome Dolby Improvement . ...........................9.5dB

DIN Input Noise Degredation ............................... 1.5d8
Line Input Noise Degredation................................7.75d8
Spooling Time................................ Im 55s

Replay Azimuth Deviation from Average ... 53°
Microphone Input Sensitivity...................................... 220gV
Microphone Input Clipping............................................130mV
Microphone Input Impedance Average.....................70K
DIN Input Sensitivity ... ............................ 220gV
DIN Input Clipping............................................................ 130mV
DIN Input Impedance Average.................................. 1.8K
Line Input Sensitivity . . .................................57mV
Line Input Clipping.......................................................)10V
Line Input Impedance Average.................................. }100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right......................+1.25
Ferric 1OkHz Average Left and Right......................-2
Chrome 10kHz Average Left and Right ... -3.75

REPLAY NOISE 
Ferric 20/20 worst channel................................. 52d8
Ferric CCIR weighted Dolby Out...................... 49.25dB
Ferric Dolby Improvement................................. 10d8
Ctirome CCIR weighted Dolby Out . .... 50.25dB

Wow and Flutter Average............................................0.1%
Speed Average..................................................................-0.3%
Meter Under-read at.64ms............................................8d8

DISTORTION 
At Dolby Level monitoring input........................... 0.12%
Overall Ferric Av. L+R at Dolby Level...............1.9%
Overall Ferric Av. L+R at +4d8......................... 4.6%
Overall FeCR02/LN Av. L+R at Dolby Level . . -
Overall FeCR02/LN Av. L<-R at +4dB. . . . . -
Overall Chrome Av. L+R at Dolby Level ... 1.2%
Overall Chrome Av. L+R at +4dB....................3.2%

OVERALL RESPONSE 
lOkHz Ferric Dolby Out Av. L+R ...... -1 
10kHz FeCR02/LN Dolby Out Av. L+R 
10kHz Chrome Dolby Out Av. L+R..................... +5

DYNAMIC RANGE 
Ferric................................ 61dB
FeCR02/LN..........................................................
Chrome...............................  64d8

TAPE USED
Ferric.....................................................
FeCR02/LN........................... .
Chrome...........................................

BASF LH

MEMOREX KR

Recommended Retail Price:........................................£189.73

10 20 Hz SO 100 200 500 1000 2000 5000 10000 20000

Pioneer CT-F7171: BASF LH Dolby In
Pioneer CT-F7171: BASF LH Dolby Out
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Pioneer CT-F9191A Shriro !UK) Ltd., Unit 5b, The Ridgeway, Iver, Bucks.
075365 222

The CTF 9191 can be regarded as a front loader with 
a difference in that. it has many special features, 
and is one of the heaviest cassette recorders in the 
world (12 kg). Although it was conventional for early 
machines to keep weight and size down, this is to a 
degree irrelevant since performance and ease of use 
are far more important.

Separate pairs of concentrically mounted rotatable 
gain controls are provided for mic/DIN, line phono 
and output level (varying replay only and not mon­
itoring levels). The machine has two heads and 
Dolby B processing, a record limiter, and a peak 
reading light between the fairly large VU meters. 
Thssa ^^re, h^^^r, under-read a sec burst by
some 9dB. The peak reading light operated with 
peaks exceeding +2dB over Dolby level even on 
only an Sm sec transient, and could with advantage 
have been set to operate at a higher level, since the 
machine's distortion performance is extremely good 
and will permit recording of very high levels without 
distress.

The rotary volume controls each have a flange 
which can be set as a marker for correct record level 
settings from different sources.

The microphone inputs ( % " jack sockets on the 
front) were just a little insensitive at :30uV, but the 
clipping margin was really excellent. A strange 
anomaly resulted when a stereo microphone having 
a common earth was plugged in, since bad hum 
resulted, which completely disappeared when only 
one jack was inserted, showing a bad earth loop in 
the chassis. The input impedance here also was a 
little high, and thus optimum hiss was not reached 
for low impedance moving coil microphones. The 
DIN input imjpedance was much too low at 2.1k ohm, 
and could tend to introduce noise from low output 
level DIN tuner amplifiers, although at specified DIN 
levels almost no noise degradation took place. The 
line input sensitivity was excellent, and any input 
level could be accommodated without distress. The 
record level limiter worked very well with its thresh­
old set at a sensible tape distortion level, so that 
even when an input programme was driving it very 
hard, distortion was not apparent, although the 
recovery time was a little on the fast side, thus 
causing slight pumping when driven hard.

Pre-recorded cassettes played back extremely 
well, but on delivery a slight azimuth error was noted 
(30° at 3kHz). The replay response was good, part­
icularly at the high frequency end, but unfortunately 
Pioneer atill uoo tho old baoo time constant, so some 

pre-recorded cassettes will play back with slight 
bass loss.

Despite the bass boost necessary on record, 
however, to obtain an overall flat response, bass 
distortion was not really noticeable at fairly high 
recording levels on ferric tape, since both biasing 
and eq were exceptionally well adjusted. The ferric 
overall response with Dolby in was very good indeed, 
but quite outstanding was the remarkably low 
distortion on Sony HF and BASF Super LH-below 
0.6% rising to only 1.5% at +MB and4.5% atMBI 
This gave an extremely clean sound up to very high 
levels. Although the chrome sound was good, it was 
clearly not biased correctly, since the left channel • 

showed a fairly sharp rise at 10kHz and the right 
channel an equivalent fall off. This produced a rather - 
lop-sided treble response, fairly evident on any 
normal input programme. Whilst the replay noise. 
levels were only average; the overall noise per­
formance, which after all is what really matters, was 
extremely good, and bear in mind the machine's 
amazing distortion performance and the very wide 
dynamic range that could be recorded, even though 
a very slight hum was audible on replay in very quiet 
passages. The stability was excellent, and no drop 
outs were audible at any time. There was no erase 
problem, and the cross talk measured well.

The overall sound on ferric was so good that for a 
moment it was thought that we were listening to the 
master rather than the cassette. High praise indeed. 
And, had the chromium biasing been more precisely 
set, results probably just as good, or even better, 
might have beeminoted. The wow and flutter 
measured just under .1 % and the speed was 0.3% 
slow, whereas most machines seemed to run a 
fraction fast. This is perfectly satisfactory for all 
normal pur^^ss. This machine should do well, since 
its price seems very fair, and the presentation 
excellent. The method of loading and unloading the 
cassette was not liked-but this is a matter for 
personal preference.
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Pioneer CT-F9191A

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome .

OVERALL NOISE

+%/ -2dB
+5d/ -4dB
+%/-1.5dB

Ferric CCIR weighted Av. L+R Dolby Out
Dolby Improvement .
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCI R weighted Av. L+R Dolby Out .
Chrome Dolby Improvement

44.25dB
9.5dB
47,75dB 
8dB
47.75dB
8.75dB

DIN Input Noise Degredation 0.5d8
Line Input Noise Degredation 0.25d8
Spooling Time 1m 30s

Replay Azimuth Deviation from Average . 22°
Microphone Input Sensitivity...................................... 290^V
Microphone Input Clipping . . 105mV
Microphone Input Impedance Average . 50K
DIN Input Sensitivity 305^V
DIN Input Clipping 105mV
DIN Input Impedance Average 2.1K
Line Input Sensitivity 82mV
Line Input Clipping )10V
Line Input Impedance Average 92K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right 0
Ferric 10kHz Average Left and Right — 1.3
Chrome 1OkHz Average Left and Right —5%

REPLAY NOISE
Ferric 20/20 worst channel . ......................50dB
Ferric CCI R weighted Dolby Out........................... 49.5dB
Ferric Dolby Improvement ........................... 10.5dB
Chrome CCI R weighted Dolby Out . 53dB

Wow and Flutter Average 0.1%
Speed Average —0.27%
Meter Undenread at 64ms . . -9dB

OVERALL RESPONSE

DISTORTION
At Dolby Level monitoring input 0.03%
Overall Ferric Av. L+R at Dolby Level . 0.56%
Overall Ferric Av. L+Rat +4dB . 1.5%
Overall FeCR02/LN Av. L+R at Dolby Level 0.5%
Overall FeCR02/LN Av. Li-Rat +4dB . 1.0%
Overall Chrome Av. L+R at Dolby Level 1.8%
Overall Chrome Av. L+R at +4dB < 5. 6.0%

10kHz Ferric Dolby Out Av. L+R -2
10kHz FeCR02/LN DolbyOut Av. L+R -3.5
10kHz Chrome Dolby Out Av. L+R । . . -1

DYNAMIC RANGE
Ferric
FeCR02/LN
Chrome . . .

TAPE USED 
Ferric 
FeCR02/LN 
Chrome . -

66.5dB 
68dB
63.5dB

SONY HF
SONY FeCr02 
TDK KR

93



Sansui SC737 Sansui London Showroom 39/41 Maple Street, London
W1P 5FU. 01-580 5353

A very simple machine to operate, it includes only 
basic facilities, Dolby B processing and a % " micro­
phone jack, and 5 pole DIN and line in/out phono 
sockets. Four rotary gain controls provide settings 
for left and right input and output levels. The VU 
meters under read MB at a 64m sec burst.

On replay the response drooped slightly at 10kHz, 
being -3dB, and an equal droop was noticed on the 
chromium equalisation position. Unfortunately the 
replay hiss level was somewhat higher than average, 
and this added just noticeably to the hiss on pre­
recorded sa^edss. The Dolby circuits did, however, 
give a full 10dB noise reduction on replay. The stab­
ility was good and no drop outs were audible, 
although the phase jitter showed variations of up to 
.±.15° at 10kHz which is only just below average.

The overall distortion on ferric TDK SD tape was 
exceptionally low at below 0.5%, and this therefore 
produced very clean recordings which subjectively 
had a very wide response, although there was a 
droop of approximately 3dB at 10kHz. Since the 
replay showed the same droop, it is clear that the 
record facilities were initially perfectly flat and had 
the factory adjusted the replay side correctly 
response and distortion would be virtually beyond 
criticism. The signal to noise was affected by the 
poor average replay noise figures, and the recording 
therefore reproduced on the machine with approxi­
mately MB more hiss than optimum. As it is possible 
to record very high levels without distortion, though, 
this is less worrying than it might have been. 
Chromium tape measured approximately 4dB down 
at 10kHz, and thus recordings began to lose their 
brilliance slightly. The distortion at Dolby level 
measured 1.6%, better than average, and decreasing 
the bias slightly would have considerably improved 
the response. The overall recorded sound was pretty 
good. The microphone input sensitivity was rather 
poor, since 480uV were required for Dolby level, and 
undoubtedly an electret' microphone becomes 
essential for a reasonable recording level to be 
reached on most sounds. The input impedance was 
8.2k ohms, and the clipping level excellent. The DIN 
input sensitivity was 14mV, which was rather insen­
sitive considering the input impedance was 20k 
ohms, although the clipping margin was very good 
indeed. Unfortunately the sensitivity here nowhere 
near conforms to the DIN specification, although in 
practice, since any noise degradation occurred at 
the standard DIN input level, most DIN receivers will 
provide an adequate Input. The line Input sensitivity 

at 72mV into high impedance was very satisfactory. 
No degradation occurred at 100mV input level, and 
very high levels indeed did not cause any distress. 
The wow and flutter at 0.11 % must be regarded as 
very good for the machine's most modest price, and 
the general stability was highly satisfactory. 
Subjectively, the recorder behaved very well and the 
deck controls were liked. It is a pity that the noise 
performance rather let down the machine which in 
other respects performed well, and if Sansui could 
improve this the "T.fl could be regarded as reasonable 
value for money. As it stands now it can still be 
recommended, but high quality cassette tape must 
be used to achieve a reasonable dynamic range. 
Perhaps another sample might have a better signal 
to noise ratio, but since both channels had the same 
problem it is almost certain that the noise is basically 
caused by a design fault rather than setting up. Still, 
a good buy for its price.
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Sansui SC737

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric +1.0/ -3.25d8
Ref. 333Hz FeCR02/LN................................
Ref. 333Hz Chrome. ................................+0.75/ -2.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 40d8
Dolby Improvement . 9Y.d8
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 44%d8
Chrome Dolby Improvement 7Y.d8

DIN Input Noise Degredation OdB
Line Input Noise Degredation . . OdB
Spooling Time 2m 12s

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping
Microphone Input Impedance Average .
DIN Input Sensitivity
DIN Input Clipping
DIN Input Impedance Average
Line Input Sensitivity . . . .
Line Input Clipping ............................................
Line Input Impedance Average...........................

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . .
Ferric 10kHz Average Left and Right
Chrome 10kHz Average Left and Right _ r .

REPLAY NOISE
Ferric 20/20 worst channel . . .
Ferric CCI R weighted Dolby Out _ ■ ■ a _ 
Ferric Dolby Improvement . . .
Chrome CCI R weighted Dolby Out . .

Wow and Flutter Average
Speed Average . .
Meter Under-read at 64ms .

DISTORTION
At Dolby Level monitoring input
Overall Ferric Av. L+R at Dolby Level . ।
Overall Ferric Av. L + R at +4d8
Overall FeCR02/LN Av. L+R at Dolby Level .
Overall FeCR02/LN Av. L + R at >4dB . . .
Overall Chrome Av. L+R at Dolby Level . . . 
Overall Chrome Av. UR at +4dB . .

OVERALL RESPONSE 
10kHz Ferric DolbyOut Av. L+R . . 
10kHz FeCR02/LN DolbyOut Av. L+R . 
10kHz Chrome Dolby Out Av. L+ R .

DYNAMIC RANGE ,
Ferric05 FeCR02/LN

480PV Chrome
115mV

61d8

60.5dB

8.5K
14mV 
)10V
20K
72mV 
)10V 
100K

+1.5
-2%

50d8
45%d8
10d8
49Y,d8

0.11%
+0.35 
6d8

0.07%
0.4%
2.0%

1.6%
4.3%

-1%

-1%

TAPE USED
Ferric
FeCR02/LN
Chrome

TDKSD

TDK KR

£143 69RnrAmmnrii'ILL Rotoil Prioo*

Sansui SC737: TDK KR Dolby In
Sansui SC737: TDK SD Dolby In
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Sansui SC3000 Sansui London Showroom, 39/41 Maple Street, London
Wl P 5FU. 01-580 5853

Representing the very latest from the Sansui stable, 
the review sample was an early production prototype. 
The machine offers very basic facilities, having % " 

microphone jacks and 5 pole DIN and phono line 
input/output sockets. It is a front loader with Dolby 
B processing, and provision for ferric and chromium 
tapes. Two separate rotary record gain controls are 
complemented by a ganged stereo replay gain 
control. All the controls are on the front and apart 
from the stereo headphone jack and the two micro­
phone jacks the remaining sockets are on the rear. 
The two VU meters have good ballistics, under 
reading a 64m sec burst by 5dB, 2dB better than 
average, and a peak reading light commenced to 
glow at a +3dB level-just about optimum.

The replay noise levels measured about average, 
and no significant noise was added to pre-recorded 
cassettes. On delivery the azimuth was slightly out 
at -30° (3kHz). The replay response was most 
impressive, within border-lines of only 2dB from 
40Hz to 10kHz, one of the flattest replay responses 
measured in the tests. The chromium equalisation 
was similarly excellent. Pre-recorded tapes sounded 
extremely good, and reproduced with excellent head 
to tape contact and stability although just 
occasionally very slight flutter was audible (the wow 
and flutter measured 0.13%). On the review sample 
the stereo output control was of too high a value at 
50k ohms, and Sansui have promised to reduce this 
to a much lower value on production models. The 
overall response on ferric TDK SD was very satis­
factory, showing just a slight droop at 10kHz of 
approximately 2dB with Dolby processing. This very 
small droop was only approximately 1dB down 
without Dolby. The third harmonic distortion of 
333Hz at Dolby level measured 0.8%, a very good 
figure, which increased to 3% at +4dB. Music re­
produced very well indeed overall with fairly low 
noise but just a slight hum apparent at a low level. 
On TDK chrome tape the 10kHz response with Dolby 
showed a slight rise of approximately 3dB on the left 
but only 1.5dB on the right. The distortion at Dolby 
level was 2%, which was considered average and 
therefore satisfactory. Chromium tapes recorded 
well and in particular a Sony stereo electret micro­
phone reproduced speech close to the mic ex­
ceptionally well although again a very slight hum 
was noticeable. Unfortunately the microphone input 

^was Prather at ^50V, and thus ordinary
moving coil microphones would be inadequate for 
recording many types of programme. The DIN input 

had a reasonable sensitivity of 3.2mV and had an 
almost infinite clipping margin. But unfortunately 
the input impedance varied from 23k ohms to 46k 
ohms-not satisfactory since, when the record level 
control is quite a way down, top loss will become 
apparent when interconnected with a DIN standard 
receiver. The line input had a sensitivity of 65mV, 
but unfortunately at 100mV in, noise degradation of 
6dB was noted, showing that the optimum line input 
level required for no noise degradation would be at 
least 50mV. Clearly there is an incompatibility of 
input l^ls, im^riances and microphone sa^^^fe, 
and Sansui are recommended to improve the circuit 
although many users would find no problems at all.

Both the erase and cross talk figures were 
extremely good, and no trouble whatsoever is likely 
to be experienced. The neat push buttons on the 
front allow the user to. transfer from play to wind and 
back to play without pressing the stop button. The 
rewind mechanics also include a memory facility 
allowing the tape to stop automatically at a pre-set 
point. The front loading was not quite so neat as 
some, but bear in mind the modest price and the 
fact that it is likely to be discounted. The general 
performance makes it good value for money, and 
therefore it is recommended. Quite clearly this 
machine is one of a new range of Japanese manu­
factured products one generation further ahead. No 
problems were encountered with the integrated 
circuit Dolby which it uses although, strangely, 
marginally too much noise reduction was achieved 
but inside Dolby's tolerance.
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Sansui SC3000

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . . . +Y,/ -2%dB
Ref. 333Hz FeCR02/LN . . ... . - -
Ref. 333Hz Chrome . +%/-1%dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42Y,dB
Dolby Improvement . lOdB
FeCR02/LN CCIR weighted Av. L+R Dolby Out .
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . . 45Y,dB
Chrome Dolby Improvement 9%dB

DIN Input Noise Degredation .......................... ldB
Line Input Noise Degredation............................... 5%dB
Spooling Time - ; s . j Im 55s

DYNAMIC RANGE

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping . . .
Microphone Input Impedance Average .
DIN Input Sensitivity .
DIN Input Clipping
DIN Input Impedance Average , , :
Line Input Sensitivity
Line Input Clipping
Line Input Impedance Average

REPLAY RESPONSE
Ferric 63Hz Average Left and Right
Ferric 1 OkHz Average Left and Right . .
Chrome lOkHz Average Left and Right _ .

REPLAY NOISE
Ferric 20/20 worst channel
Ferric CCI R weighted Dolby Out .
Ferric Dolby Improvement
Chrome CCIR weighted Dolby Out . . _

Wow and Flutter Average...........................
Speed Average ...........................
Meter Under-read at 64ms .

DISTORTION
At Dolby Level monitoring input
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L+R at +4dB .
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. UR at +4dB .
Overall Chrome Av. L+R at Dolby Level .
Overall Chrome Av. L+R at +4dB

OVERALL RESPONSE
lOkHz Ferric Dolby Out Av. L+R .
lOkHz FeCR02/LN Dolby Out Av. L+R . 
lOkHz Chrome Dolby Out Av. L+R . . .

22° 
590^V 
70mV 
9.5K 
3mV 
)lOV 
1BK 
65mV 
)lOV 
)lOOK

+31/2 
+%
-3%

53dB
50dB 
lldB
52^dB

0.13%
-0.4% 
-5dB

0.04%
0.78%
2.95%

2.0%
4.2%

-1%

+%

Ferric
FeCR02/LN
Chrome

TAPE USED 
Ferric . 
FeCR02/LN 
Chrome .

62.5dB

63dB

TDK SD

TDK KR
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Sanyo RD^llo Sanyo Marubeni (UK) Ud., Sanyo House, Bushey Mill Lane, 
Watford, Herts. Watford 30421

This is a very simple machine at virtually the.llottom 
end of the price range of the survey. It incorporates 
Dolby B processing and includes % " mic jacks, a 5 
pole DIN in/out socket arid line (phonol in and out 
sockets. A stereo headphone jack is also included. 
There are two record faders for left and right 
channels and provision is made for ferric and chrome 
tape but not ferrichrome. The two VU meters were 
average but no peak reading light was provided so 
care will have to be taken to avoid too high a re­
cording level. The wow and flutter was very poor, 
measuring 0.22%, and this was clearly audible on 
most music programmes. Furthermore azimuth 
variations were noted since the cassette was rather 
loosely held in the mechanism. The machine ran 
approximately 1% fast and this might disturb 
musicians.

On replay the machine had an extremely bad hum 
on the right channel, the 50Hz component measuring 
only 3dB below the Dolby level and 150Hz even 
r^^ring -48dB. The hiss l^levels on play back ^re 
fairly good but emphasised by the ridiculous boost 
incorprated in both ferric and chrome responses, 
which averaged +3.SdB at 10kHz. Ironically the 
chrome replay response was just about right for 
ferric! Pre-recorded cassettes played moderately 
well but hum was always noticeable even during 
climaxes.

The overall response on Sanyo LN ferric tape 
showedan exceptional rise of 7dB at 10kHz on both 
channels and this produced subjectively an 
objectionable screeching sound on virtually all music. 
When the Dolby was used continual tufting was 
noted. Although part of the problem was the 
ridiculous rise on replay, the record side was still 
over-equalised. The distortion at 333Hz, however, 
measured well at 1% (Dolby level) but rose to 3.5% 
at +4dB. TDK chrome tape produced 3.8% 
distortion at Dolby level, rising to an alarming 10.3% 
at +4dB. Even more odd was the rise of 9dB at 
10kHz, rising further to 14dB up at 15kHz, and 
words fail the writer to describe the subjective sound 
quality.

The microphone inputs had a sensitivity of 275uV 
clipping at 12mV and thus insufficient sensitivity is 
given for recording speech with 200ohm moving coil 
microphones, but electret types would probably 
overload the input circuit on loud sounds, so one is 
rather between the devil and the deep blue sea. The 
5 pole DIN socket had 1.SmV sensitivity and clipped 
Rt ffimV intn 1?k nhms impedimee. Nn nniRfl 

degradation occurred here but unfortunately the line 
input showed 9dB noise degradation from a standard 
100mV source, the sensitivity incidentally being 
55mV which, however, was considered unusable 
because of noise. Notwithstanding this problem, the 
line input actually clipped as low as 2.SV and some 
hi-fi equipment could ptoduce signals which could 
cause clipping here. It is unfortunate that this 
machine has had to be so severely criticised and it 
seems obvious that a severe lack of quality control 
must be the cause of the problems, although some 
such as the line input degradation are clearly design 
problems. If you are interested in this model you 
should check the criticised parameters but it will be 
better to pay slightly more for an alternative model 
such as the Sanyo model 4260. Even at its low price 
the RD4250G cannot be considered good value for 
money.
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Sanyo RD4250

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric............................. +4.5/ -1.5dB
Ref. 333Hz FeCR02/LN.................... -
Ref. 333Hz Chrome........................ +575/ -1.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 41%dB
Dolby Improvement.................................................9Y,dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out -
FeCR02/LN Dolby Improvement . .
Chrome CCIR weighted Av. L+R Dolby Out. . . 43dB

Chrome Dolby Improvement ...... 9%dB

DIN Input Noise Degredation B p MB
Line Input Noise Degredation............................. B%dB
Spooling Time ......................... Im 57s

Replay Azimuth Deviation from Average . 52°
Microphone Input Sensitivity................................... 275uV
MicrophoRe Input Clipping...................................12mV
Microphone Inpur Impedance Average . >100K
DIN Input Sensitivity..................................................1.5mV
DIN Input Clipping..................................................65mV
DIN Input Impedance Average ... 12K
Line Input Sensitivity . .........................................56mV
Line Input Clipping ....................................................... 2.5V
Line Input Impedance Average..............................)100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right. +2.9
Ferric'lOkHz Average Left and Right ... +3%
Chrome lOkHz Average Left and Right ... +%

REPLAY NOISE
Ferric 20/20 worst channel................................... 38dB
Ferric CCIR weighted Dolby Out......................... 48%dB
Ferric Dolby Improvement . 9%dB
Chrome CCIR weighted Dolby Out......................... 51¥.dB

Wow and Flutter Average .......................... 0.22%
Speed Average .................................... +0.95%
Meter Under-read at 64ms.............................. 7dB

DISTORTION
At Dolby Level monitoring input.........................0.2%
Overall Ferric Av. L+R at Dolby Level.................... 1.0%
Overall Ferric Av. L+R at +4dB............................. - 3.5%
Overall FeCR02/LN Av. L+R at Dolby Level . . _ 
Overall FeCR02/LN Av. L+R at +4dB . . -
Uverall Chrome Av. L+R at Dolby Level ... 3.8%
Overall Chrome Av. L+Rat +4dB......................... 10.3%

OVERALL RESPONSE 
lOkHz Ferric Dolby Out Av. L+R.........................+31/2
lOkHz FeCR02/ LN Dolby Out Av. L+R. . - -
lOkHz Chrome Dolby Out Av. L+R....................+4.5

DYNAMIC RANGE 
Ferric........................................................................ OOdB
FeCR02/LN..........................................................-
Chrome.......................................................... 57dB

TAPE USED 
Ferric.......................................................... SANYO LN
FeCR02/LN................................................  
Chrome.......................................................... TDK KR

Recommended Retail Price: £101.56
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Sanyo audio units offer you all the facilities needed 
to satisfy the perfectionist in you with treble, 
bass and loudness controls, plus filters.
In the medium price range, the choice is wide.
To help you choose your Sanyo system, here's a 
collection of compatible separates that add up to 
a superb stereo package. For your own enchanted 
evenings install one this winter. And learn to 
relax again

High performance Dolby cassette deck. For perfect 
recordings from your receiver in 2 channel stereo on 
cassettes. CR02 tape switch. memory rewind. cue 
key. pause button and variable output for matching 
to almost any amplifier. Employs servo motor for 
perfect speed regulation. Uses Dolby circuit for 
maximum dynamic range and reduction of tape hiss.

RD4600
Deluxe cassette
deck with switchable Dolby Noise
Suppression circuitry. For recording and playback 
through a hi-fi system. Near perfect speed accuracy 
is obtained with direct drive from a Saturable 
Magnetic Core type ultra-low speed DC brushless 
motor. Separate left/right adjustments for input and 
output levels. 3-position tape selector switch for 
chrome. low noise and normal tapes. Super Ferrite 
Heads. Auto stop. Auto return rewinds tape to 
original position. Auto repeat gives continuous 
music. Input select switch. Tilt-up panel with two 
large VU level meters. Memory rewind system. 
Remote control for pause and start.

■ RD4055G
.s' Stereo cassette 
deck incorporating Dolby 

noise reduction system and pre­
sented in a teak veneered cabinet. Features 
3-digit tape counter. 
record. rewind. fast 
eject. A large. easy-to- 
input level control is

piano key pushbuttons for 
forward. play, stop. pause 

- read VU meter together with 
included for each channel

Includes automatic shut-off system on either 
playback or recording mode and 2-position tape 
select switch for normal and CR02 tape.

SANYO Sanyo Marubeni U K ! Ltd 8 Greycarne Road 
__ . _ Greycarne Estate Wdtford WD2 4UO

a World of difference Telephone Watford 30421
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Sanyo RD4260

Although having relatively few facilities, this model 
performed very well overall. Dolby B is included, and 
line in, 5 pole DIN input/output and microphone 
inputs ( 14" jack) are provided. Sensibly, Sanyo have 
incorporated a switch selecting either line in or 
microphone/DIN in and thus all inputs are working at 
optimum levels to avoid hiss. The microphone circuit 
has rather too low a sensitivity and even an electret 
microphone gave only just enough level for recording 
speech 1' away from the microphone. Unfortunately 
the mic input clipped at 19mV and so had rather a 
poor dynamic range capability. The DIN input, 
however, was very sensible, having an input 
impedance on 15k ohms with a reasonable clipping 
margin to DIN specification. The line in circuit 
worked well but was a little sensitive (125mV 
maximum sensitivity) and virtually no input degrad­
ation occurred at this level. The line in impedance, 
incidentally, was 70k ohms, varying slightly with the 
position of the record gain control.

On replay pre-recorded cassettes sounded very 
good but in general a little toppy, thus confirming 
the measurement of approximately 3dB boost at 
10kHz. This should be corrected by Sanyo since 
obviously the replay noise would be slightly higher 
than optimum. As it stood, it measured slightly 
below average but adequate at -4&:1B CCIR weighted 
without Dolby and -57dB with Dolby in. Nominally 
the chromium replay response, although 4dB below 
that of ferric at high frequencies, measured correctly 
in ratio to ferric, thus proving that the replay overall 
equalisation was not optimally set up. The stability on 
both record and playback was excellent, and ferric 
recordings made on Sanyo LN tape reproduced very 
well with a fairly wide dynamic range and g^ood clarity 
at high frequencies. The overall response on both 
ferric and chrome was very good indeed, the chrome 
response being reasonably flat to 14kHz. The 
distortion on ferric Sanyo LN was only 0.8% at 
Dolby level and remarkably low for chrome at 1.3%, 
one of the best chrome figures. Distortion only 
became apparent at very high recording levels, but 
because the VU meters under-read a 64m sec burst 
by 6.5dB, and there are no peak reading indicators, 
care will have to be taken to avoid over recording. 
Chromium tape (TOK CTO) also fared extremely wwel, 
giving one of the best overaU chromium sound 
qualities and with a wide dynamic range. Lower than 
average intermodulation distortion was heard on 
replay, and this together with the excellent perfor­
mance on ferric ca^ttes alfows this model to be re­

commended. The wow and flutter at 0.12% was 
only average, though, and just occasionally flutter 
was audible particularly on woodwind instruments. 
The phase jitter was only ±5° at 10kHz which was 
one of the best measured, although replacing the 
cassette in the machine sometimes produced a very 
slight azimuth offset. No cross talk problems were 
encountered by the erase performance, although 
adequate, was considerably below average at TOdB.

Mechanically, the deck worked extremely well 
and it is possible to transfer from any function to 
another smoothly without first engaging stop. On 
one occasion, though, on turning over a pre­
recorded cassette and quickly reinserting it, the 
machine damaged a section of the tape, but this 
could have been co-incidental. Fast wind 
unfortunately did not have an auto stop function 
and this will have to be watched. Ergonomically, the 
machine is well designed and has a pleasant 
appearance and in general it felt to be good value for 
money. Sanyo will have to correct the replay 
equalisation though, thus making the chromium 
overall response even flatter than it is now, but a 
little more equalisation on record will be necessary 
for ferric if the replay is adjusted to be correct.
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We’ve taken the lid off new Scotch High Energy 
Cassettes to show you an invisible revolution
This is the part of a cassette you never see.

But we thought you'd like to take a good look at 
the inside story of the most advanced of the new 
"super" ferric oxide cassettes.

Count the improvements of new High Energy 
cassettes.
1 A unique new small-particle gamma ferric oxide 
* tape. The uniformity and size of the needle-like 
crystals is controlled, during manufacture, to the 
highest standards of accuracy.

The result is a high performance coating which 
provides an extended response at all frequencies. 
A high frequency response up to 9dB better than 
standard cassettes.
2 New High Energy is one of the family of Scotch 

cassettes; ad with a number of features that ensure 
smoother performance. Features like Posi-Trak anti­
static back coating lot a smoother wind ami jam-free 
playing, and therefore gives better tape transport 
across the heads.
3 And features like fixed metal roller guides that do 

away with plastic moving parts. .
4 And a larger pressure pad to make the tape track 

better against the playing head, and deliver a 
cleaner sound.
§ Finally, all Scotch cassettes have rigorous, built-in 

quality controls at all stages of manufacture. This 
together with the new high precision automated 
assembly, ensures un iformity of quality and mini­
mises jamming problems.

The Scotch family of cassettes
There is now a complete range of Scotch cassettes. 

One for every kind of cassette deck or recorder there is.

For instance, if you have a chrome bias switch on 
your machine, there’s new Scotch Chrome cassettes 
which are coated with chromium dioxide giving you 
a vastly better signal-to-noise ratio than ordinary 
cassettes and pure, crystal-clear sound.

There's the new Scotch Dynarange"'Jambuster" 
cassettes for your everyday recording needs.

And of course, High Energy cassettes with new 
small-particle gamma ferric oxide tape, gives you fine 
performance at a very reasonable cost.

Discover t he Scotch family of cassettes the next 
time you go into your hi-fi shop.

I emteh I Scotch

HFCI9 75

For further details write to Paul Edelston, 
3M United Kingdom Limited, 3M House, 
Wigmore Street, London Wl A 1ET.
Telephone: 01 -486 5522.
Name.......................................... .............
Address

3EÜ

3M2293 3M, Scotch, Dynarangeand 
Posi-Trak are trademarks.



Sanyo RD4260Sanyo Marubeni (UK) Ltd., Sanyo House, Bushey Mill Lane,
Watford, Herts. Watford 30421

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric +0.0/ -3.0dB
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome . +1.25/ -1.7MB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42dB
Dolby Improvement . 10dB
FeCR02/LN CCI R weighted Av. L + R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out 45d8
Chrome Dolby Improvement 9dB

DIN Input Noise Degredation Odb
Line Input Noise Degredation %dB
Spooling Time 1m 53s

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping
Microphone Input Impedance Average
DIN Input Sensitivity
DIN Input Clipping
DIN Input Impedance Average
Line Input Sensitivity
Line Input Clipping
Line Input Imped3nce Average

REPLAY RESPONSE
Ferric 63Hz Average Left and Right
Ferric 1OkHz Average Left and Right
Chrome 10kHz Average Left and Right

REPLAY NOISE
Ferric 20/20 worst channel । । , , 
Ferric CCI R weighted Dolby Out
Ferric Doi by Improvement , , . P , .
Chrome CCI R weighted Dolby Out .

Wow and Flutter Average ... . .
Speed Average . . . . . .
Meter Under-read at 64ms . . . .

DISTORTION
At Dolby Level monitoring input . .
Overall Ferric Av. L+R at Dolby Level . ■ .■ 
Overall Ferric Av. LrR at +4d8 ....
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. UR at r4dB . .
Overall Chrome Av. L+R at Dolby Level . . 
Overall Chrome Av. L+R at t4dB

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R .
10kHz FeCR02/LN Dolby Out Av. L+R
10kHz Chrome Dolby Out Av. L+R .

DYNAMIC RANGE 
Ferric , ,

27° FeCR02/LN
360gV Chrome
19mV
)100K TAPE USED
980gV Ferric
54mV FeCR02/LN

62dB

63.5dB

. SANYO LN

15K Chrome TDK K R

6%dB Sanyo RD4260: TDK KR Dolby In

0.08%
0.83%
3.1%

1.35%
3.3%

-15d

+ 1% 10 20 Hz 50 100 200 500 1000 2000 5000 10000 20000
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Sanyo RD4300 Sanyo Marubeni IUK) Ltd., Sanyo House, Bushey Mill Lane,
Watford, Herts. Watford 30421

Despite the machine's good appearance and ease 
of operation, relatively little enthusiasm was felt for 
it because not only did the ferric/chrome switch do 
absolutely nothing but the general performance on 
ferric tape left a lot to be desired. The machine is 
equipped with Dolby B processing, and has the 
hydraulic type automatic meter panel raising device, 
which may be novel for the first hour or so but will 
be regarded as a gimmick thereafter. Single rotating 
controls are provided for record left and right and 
replay left and right levels; some people might dislike 
not having split concentric controls.

The replay response proved to have a noticeable 
rise of 2dB at 10kHz on both channels but unfor­
tunately a similar error was also noted as low as 
4kHz and thus pre-recorded cassettes tended to 
sound rather shrill. At 63Hz a considerable difference 
in response was noted between the two channels 
of 2.5dB and this could make some pop cassettes 
with heavy extreme bass sound rather lumpy on the 
right channel. The replay weighted noise measured 
well below average at only 46dB, which improved by 
9.5dB (average) with Dolby de-processing. In the 
chromium position of the equalisation switch there 
was no change in response or replay noise, and this 
is considered very serious. Slight azimuth wander 
was noticed on pre-recorded cassettes, and there 
was a tendency to occasional drop outs. Overall, 
the performance on ferric tape was rather poor, a 
loss of 3%dB being noted at 10kHz. The overall 
noise performance was not very good but the 
distortion was good on a Sanyo LN cassette. The 
overall sound quality on this type was just about 
acceptable but seemed to sound slightly clothy and 
at climaxes high frequencies squashed thus taking 
the life out of the sound of the original input signal.

The VU meters under read a 64m sec pulse by 7dB 
and since no peak reading lights are provided the 
user would have to take care not to over record. The 
line input, when driven with a signal of 100mV, 
produced a hiss degradation of some 11dB and to 
avoid this a very high input level of at least 700mV 
would be required. The DIN input had more than 
adequate sensitivity, optimum input impedance and 
a very good clipping margin, but 2dB of noise deg­
radation occurred at the standard DIN input level, 
adding to the already poor noise level. Phono line in 
and line out sockets are provided on the rear, 
together with a 5 pole DIN input/ output socket, and 
a ’14" stereo jack on the front for headphones is 
silUdlaU naxl Lu [wu iiihildluil:! ]dck suckl:!ls fut 

microphone input. These latter were disliked 
intensely especially since the plugs are awkward to 
solder reliably and only take very thin microphone 
cable, usually of rather poor quality.

In general/ then, this machine cannot be re­
commended. It is understood that the model is being 
withdrawn shortly but obviously samples will be 
found in the shops for some while. One final most 
irritating point is that the monitor output, during 
recording, is provided with the recorded Dolbyed 
signal and is thus extremely toppy, which could 
completely mislead the user. Incidentally, the pen 
chart shows the response given on chrome tape, a 
10dB rise at 10kHz being totally unacceptable and 
giving a recording that was so shrill as to be virtually 
unusable for obtaining any pleasurable play back.
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Sanyo RD4300

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome ... , ,

+%/-4%dB

+6%/ -IdB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . . 41%dB
Dolby Improvement . .... 9dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 39Y,dB
Chrome Dolby Improvement 7Y,dB

DIN Input Noise Degredation IrjdB
Line Input Noise Degredation 11dB
Spooling Time ........... . 1m49s

Replay Azimuth Deviation from Average 53°
Microphone Input Sensitivity...................................... 305^V
Microphone Input Clipping . . : 77.5mV
Microphone Input Impedance Average......................25K
DIN Input Sensitivity . . . 2mV
DIN Input Clipping . . . 570mV
DIN Input Impedance Average । 11K
Line Input Sensitivity - 100mV
Line Input Clipping . . .. )10V
Line Input Impedance Average...................... >100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right _ +3
Ferric 10kHz Average Left and Right ... +2
Chrome 10kHz Average Left and Right . . +2

REPLAY NOISE
Ferric 20/20 worst channel . , , 48.5dB
Ferric CCIR weighted Dolby Out ... 46.25dB
Ferric Dolby Improvement . . 9.25dB
Chrome CCI R weighted Dolby Out........................... 46.25dB

Wow and Flutter Average . . . . 0.13%
Speed Average ... . . +155%
Meter Under-read at 64ms . ... . 7dB

DISTORTION
At Dolby Level monitoring input........................... 0.32%
Overall Ferric Av. L+R at Dolby Level......................0.9 %
Overall Ferric Av. L+R at +4dB.................................2.2%
Overall FeCR02/LN Av. L+R at Dolby Level . . - 
Overall FeCR02/LN Av. L + R at +4dB .
Overall Chrome Av. L+R at Dolby Level . . 1.85%
Overall Chrome Av. L+R at +4dB........................... 4.75%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R...........................-2%
10kHz FeCR02/LN Dolby Out Av. L+R . . . - - 
10kHz Chrome Dolby Out Av. L+R......................+6

DYNAMIC RANGE
Ferric . 62dB
FeCR02/LN -
Chrome . . 54.5dB

TAPE USED
Ferric SANYO LN
FeCR02/LN -
Chrome TDK KR

Sanyo RD4300G: Sanyo LN Dolby In 
Sanyo RD4300G: TDK KR Dolby In
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Sanyo RD4600 Sanyo Marubeni (UK) Ltd., Sanyo House, Bushey Mill Lane,
Watford, Herts. Watford 330421

The most expensive recorder of the Sanyo range, it 
includes Dolby B processing, a mic/DIN and line 
input switch and an internal oscillator which can be 
used to set A/B levels precisely on both tracks for 
ferric and chrome tapes independently. This ensures 
tape type. The VU meter panel including these pre­
sets raises and lowers on a hinge, but this seems 
rather an expensive gimmick. The replay response 
in general measured. quite well on both ferric and 
chrome tapes, but the extreme treble end measured 
a little below optimum (averaging -1.5dB at 10kHz). 
The replay noise level was satisfactory but again 
slightly below average and the correct noise decrease 
resulted for chromium tape and for insertion of Dolby 
B processing. Pre-recorded cassettes in general 
played back with rather a muffled quality, and the 
azimuth seemed to vary continuously. This variation 
was proved by the presence of some phase jitter 
overall measuring ±20° at 10kHz. When a recorded 
cassette was withdrawn and reinserted the azimuth 
appeared to be unreliable.

Three positions of bias and equalisation are avail­
able for normal, LN and chrome. The distortion on 
TDK SO tape overall was exceptionally low at only 
0.3% average, rising to 2% at + 4dB and this was 
considered excellent. A very slight high frequency 
loss was apparent overall (see pen chart) but this did 
not detract from the relatively good performance, 
although it was slightly affected by the variations in 
azimuth. •On Sanyo LN tape the high frequency 
response was extremely poor, the pen chart showing 
approximately -10dB at 10kHz with Dolby pro­
cessing in use. This of course produced a very 
muffled sound overall and showed the machine to 
be rather badly set up at the factory.

Chromium tape gave a very flat overall response 
but the distortion at Dolby level was considerably 
higher than average at 3%. Nevertheless results 
subjectively on chrome were very good, provided 
the recording level was kept down. The overall noise 
performance was good and clearly the machine, if 
aligned correctly, and if the deck mechanics were 
more stable, could perform-very well indeed.

It is possible that the review sample was below 
average in this respect. The wow and flutter, 
although averaging 0.16%, appeared to vary consid­
erably from one cassette to another. The speed 
accuracy was +0.5% which was regarded as 
adequate. No. cross talk problems were encountered 
and the erase was satisfactory, averaging 62dB.

The microphone input circuitry had rAlativAly low 

noise but unfortunately had insufficient gain for 
speech te be recorded at a distance from the micro­
phone, and an electret microphone will certainly be 
necessary to achieve sufficient recording level. The 
input impedance was about optimum at 4k ohms 
and the clipping level was satisfactory. The DIN 
input had a sensible impedance of 11.Sk ohms with a 
reasonable sensitivity and clipping margin although 
at the rated DIN input level of 11.SmV, typical of 
values obtained from receivers designed to DIN 
^^^cation, 4dB of nonoise degra^tion rresultted.
At high levels, however, this input was satisfactory. 
The line input had a sensitivity of only 110mV, ade­
quate for most purposes but insufficient for some. 
No significant noise degradation appeared on the 
line input and very high levels could be received 
without any distortion problems arising. Mechanically 
the machine was liked, although one pre-recorded 
cassette was ruined. There is one interesting feature, 
that of automatic rewind of a cassette at its end, 
then either stopping or playing again as required. 
The machine also includes a memory tape counter. 
Rotary controls rather than faders are incorporated 
for both input and output levels, and a remote 
control allows 'the user to stop and start from a pre­
selected function:

Despite the VU meters being of the pop-up type, 
their ballistics were poor, since a 64m sec burst 
under-read 9dB. The peak reading light was also not 
very effective, since it operated at approximately 
Dolby level, which would encourage under­
recording, as opposed to the VU meters, which 
encourage over-recording.
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Sanyo RD4600

OVERALL DEVIATION (100Hz-12kHz|
Ref. 333Hz Ferric +1-5/ -0.75d8
Ref. 333Hz FeCR02/LN.......................... +1.5/ -5.5dB
Ref. 333Hz Chrome.....................................+0/ -IdB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42.25dB
Dolby Improvement..................... ..........................10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 43dB
FeCR02/LN Dolby Improvement .... lOdB
Chrome CCIR weighted Av. L+R Dolby Out . 45.MB
Chrome Dolby Improvement . 10dB

DIN Input Noise Degredation................................MB
Line Input Noise Degredation................................0.5dB
Spooling Time.......................................................... 2m

Replay Azimuth Deviation from Average . 2°
Microphone Input Sensitivity...................................... 380^V
Microphone Input Clipping......................................28mV
Microphone Input Impedance Average. . 4K
DIN Input Sensitivity............................................ 2.5mV
DIN Input Clipping............................................................180mV
DIN Input Impedance Average.................................11.5K
Line Input Sensitivity.......................................................110mV
Line Input Clipping.......................................................)10V
Line Input Impedance Average . 67-86K

REPLAY RESPONSE 
Ferric 63Hz Average. Left and Right......................+2.5
Ferric 1Ok Hz Average Left and Right..................... -1.75
Chrome lOkHz Average Left and Right . -5.5

REPLAY NOISE 
Ferric 20/20 worst channel......................................48dB
Ferric CCIR weighted Dolby Out...........................48dB
Ferric Dolby Improvement......................................lOdB
Chrome CCIR weighted Dolby Out........................... 51.5dB

Wow and Flutter Average ............................................ 0.16%
Speed Average +0.48%
Meter Under-read at 64ms............................................-9dB

DISTORTION 
At Dolby Level monitoring input...........................0.28%
Overall Ferric Av. L+R at Dolby Level......................... 0.33%
Overall Ferric Av. L+R at +4dB.................................1.9%
Overall FeCR02/LN Av. L+R at Dolby Level . . 1.4%
Overall FeCR02/LN Av. L+R at +4dB....................4.1%
Overall Chrome Av. L+R at Dolby Level . . 3.3%
Overall Chrome Av. L+R at +4dB........................... 8.0%

OVERALL RESPONSE 
lOkHz Ferric Dolby Out Av. L+R........................... -0.5
lOkHz FeCR02/LN Dolby Out Av. L+R .... -5.5 
lOkHz Chrome Dolby Out Av. L+R......................-1.0

DYNAMIC RANGE 
Ferric................................ .....................64dB
FeCR02/LN.......................................................... 61.MB
Chrome . .......................................... 61dB

TAPE USED 
Ferric ... ..................... . TDKSD
FeCR02/LN......................................................... SANYO LN
Chrome................................................ . TDKKR

Recommended Retail Price:..................... £204.76

Sanyo RD4600: Sanyo LN Dolby In
Sanyo RD4600: TDK KR Dolby In
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SonabC500 Sonab Ltd., PO Box 4, Oldfield Road, Hampton, Middlesex,
TW12 2HN. 01-979 0134

Most unusual styling is a feature of this machineand 
whilst it may attract some.it will undoubtedly repel. 
others. It includes Dolby. B processing and very 
unusual meters, which for some reason have a treble 
boost added in the meter circuits on record and 
replay to over-emphasise the effect of energy at high 
frequencies generally. The machine is equipped with 
the usual %" jack sockets, a 5 pole DIN socket and 
phono line in and out sockets, in addition to a %" 
stereo jack socket for headphones. Ample level was 
given, incidentally, for 60ohm phones, which was 
useful.

When a microphone is plugged in, both DIN and 
phono inputs are disconnected, thus assisting 
permanent installation. A single concentric split 
record gain control is provided, together with a 
similar headphone level control. A line output level 
control, on the back of the recorder, can be pre-set 
to give any required output level up to a maximum 
of 1.1V for Dolby level. The machine incorporates 
the Nakamichi 550 deck mechanism which has 
proved to be a very stable one, and includes very 
high quality heads. The overall wow and flutter, 
however; although good, was not quite up to 
expectations, measuring an average of 0.11 % . Very 
slight flutter was noticed occasionally but the stability. 
and absence of phase jitter must be particularly 
commended. The speed accuracy was 0.8% slow- 
unusual, since most machines ran slightly fast on 
average, and this error could upset musicians with 
critical ears. The overall quality on Maxwell UiMerric 
was good, although the hiss level was a little inferior 
to average and the distortion was somewhat higher 
than usual for the tape used.. However, to counter 
this, the high frequency intermodulation distortion 
was much better than average, virtually no. treble 
squash being noted at 10kHz. A high bias, though, 
would have considerably reduced the distortion at' 
middle frequencies but would slightly deteriorate the 
high frequency performance. -The overall stability 
was excellent and virtually no drop outs were heard 
at any time. On chrome tape (Sonab) the response 
fell noticeably to -6dB average at 10kHz, and then 
maintained this response almost up to 15kHz. The 
distortion was slightly better than average for 
chromium tape, and despite the treble loss measured 
the machine subjectively sounded rather better than 
the figures suggested.

The Sony electret microphone produced a very 
good sounding recording on the Sonab, and had just 
enough gain in hand for speech • recording at a 
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distance of 2ft or so from the mic. Moving coil mics 
would be suitable provided they were held fairly close 
to the speaker.

The input impedance was only 100ohms, ideal 
for almost all low impedance microphones but not 
suitable for medium impedance ones. The input 
clipping margin was a little lower than optimum and 
so car^ should be taken to keep microphones well 
back. from loud sound sources. The DIN input 
impedance was rather high at between 32 and 84k 
ohms and no clipping resulted from a very high input 
level, the sensitivity being 13mV, which is quite 
adequate though not completely in accordance with 
DIN specifications. Inter-connection with DIN 
equipment, incidentally, might result in a treble loss 
becoming apparent if the receiver's source 
impedance is very high and the interconnection. lead 
used is longer than 70cm or so but the treble loss will 
be very dependent upon the sensitivity used. The 
line input was more satisfactory, having a sensitivity 
of 70mV and very high impedance. No noise 
degradation occurred on either DIN or line inputs. 
This machine is one of. the very few to incorporate 
an additional centre injection microphone input at a 
similar sensitivity to the left and right inputs, the 
signal being fed equally to both channels.

The Sonab had excellent cross talk figures and the 
erase was adequate, but not as good as many. The 
Nakamichi deck incorporated a memory counter and' 
was easy to use, seeming very reliable. A little more 
care in alignment at the factory would clearly have 
improved performance so another sample could well 
be better than the review one. However, it performed 
well subjectively despite its figures being only 
average. It is felt that it will be a matter of personal. 
taste whether it is favoured, bearing in mind that 
several other. machines did perform beter at a 
similar price.
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Sonab C500

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN .
Ref. 333Hz Chrome .

+5/ -2d8
+ -
+5/ —4d8

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out , 40.75d8
Dolby Improvement. . 9d8
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement . -
Chrome CCIR weighted Av. L+R Dolby Out . 45.+-8
Chrome Dolby Improvement 9d8

DIN Input Noise Degredation OdB
Line Input Noise Degredation OdB
Spooling Time . 2m

Replay Azimuth Deviation from Average _ _ 62°
Microphone Input Sensitivity......................................165^V
Microphone Input Clipping......................................16.5mV
Microphone Input Impedance Average . . 1K
DIN Input Sensitivity ...... 13mV
DIN Input Clipping ........................... )10V
DIN Input Impedance Average . . 32/84K
Line Input Sensitivity . . . 68mV
Line Input Clipping ......................)10V
Line Input Impedance Average ■ । । । )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right .... +4.8
Ferric 10kHz Average Left and Right......................+1.75
Chrome 10kHz Average Left and Right . । —2.75

REPLAY NOISE
Ferric 20/20 worst channel . : . 51dB
Ferric CCI R weighted Dolby Out........................... 47.75dB
Ferric Dolby Improvement...................................... 9.5d8
Chrome CCIR weighted Dolby Out  ..................... 55d8

Wow and Flutter Average........................... 0.11%
Speed Average । , i ■ —0.87%
Meter Under-read at 64ms . . ... 3.5d8

DISTORTION .
At Dolby Level monitoring input . । ■ 0.05%
Overall Ferric Av. L+R at Dolby Level . 0.85%
Overall Ferric Av. L+R at +4d8 ..................... 3.4%
Overall FeCR02/LN Av. L+R at Dolby Level —
Overall FeCR02/LN Av. Li-R at +4d8 . . . . —
Overall Chrome Av. L+R at Dolby Level . . . 1.8%
Overall Chrome Av. L+R at +-4d8.................... - 3.7%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . . -1.75
10kHz FeCR02/LN Dolby Out Av. L+R . . . -
10kHz Chrome Dolby Out Av. L+R . . —3

DYNAMIC RANGE 
Ferric 59.+-8
FeCR02/LN . . .
Chrome . ...................... . . . 64d8

TAPE USED 
Ferric . . MAXWELL UD
FeCR02/LN.....................................................-
Chrome ................................ . SONAB KR

Recommended Retail Price: £175.88
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Sony TC138 SD Sony (UK) Ltd., Pyrene House, Sunburv Cross, Sunbury On
Thames, Middlesex. Sunbury On Thames 87(64

The TC138SD can be said to be a simplified version of the TCinSD incorporating most of the features of the in including Dolby B processing, a record limiter, bias and equalisation switching for ferric, ferrichrome and chromium cassettes and peak reading lights. The mechanical deck controls are very simple to use and the wow and flutter performance measured extremely well at only .08%. The tape speed was just a little fast at 0.9%. The VU meters had an average under-read of 7dB on the 64m sec pulse but the peak light operated at + 3dB. 
14" jack sockets provide a sensitivity of 95uV, which allows very quiet sounds to be recorded even with moving coil microphones. Despite this astonishing sensitivity, clipping was not reached until 47mV and so the dynamic range of the microphone input is really excellent. A 5 pole DIN socket, impedance 3k ohms, gave a sensitivity of 100uV and clipped at 45mV, again really excellent. Virtually no noise degradation was obtained on either the DIN or line inputs from standard sources, the latter having a sensitivity of 40mV on phono sockets. Line output was given on two additional phono sockets as well as on the 5 pole DIN one and a stereo headphone jack also complements the output. The record limiter worked exceptionally well, the threshold being set on just about optimum to avoid both distortion and tape noise.The replay response showed a slight bass rise of approximately 1.7MB generally. The 10kHz response on ferric was just slightly down, averaging -1.5dB. However, the chromium equalisation was totally wrong, being approximately 4dB down at 10kHz, referred to the theoretical optimum response. The replay noise measured a little below average, unfortunately, although this was partly due to the presence of a slight hum. Both the stability and tape/head contact were good, although very slight phase jitter was noted in the tests.The overall distortion on Sony HF ferric tape was very low indeed, measuring only 0.56% at Dolby level, rising to 1.9% at +4dB, and the response also measured only 1.5dB down at 10kHz with Dolby processing in. Subjectively the sound quality was exceptionally good with an extended frequency response, although the overall noise was slightly marred by a noisy transistor on the left record channel. Sony ferrichrome also behaved very well despite the replay equalisation being incorrect, giving distortion of only 0.5% at Dolby level, rising to only 1.2% at +4dB, thus providing an extremely 

wide potential for dynamic range. The response was fairly similar to ferric, but extended to only -3dB at 15kHz even when the Dolby circuit was switched in, which is really remarkable. The overall signal to noise ratio on ferrichrome measured 55dB ref. Dolby level with Dolby operative. There can be no doubt that if the replay circuit had a lower noise level, this machine would give even better results. Chrome tape, as usual, had much higher distortion, reaching 4.6% at + 4dB, and had a similar signal to noise ratio as ferrichrome, but the 10kHz overall response fell markedly to -4dB. Again if the replay response had been corrected, chrome would be virtually flat overall but ferrichrome would have shown a slight lift. Not­withstanding the loss of top on chrome, the sound quality was still good but clearly inferior to ferri­chrome. No cross talk or erase problems were noted. The rewind time of 2 minutes was very satisfactory and a memory counter is included. Both the mic/ DIN and line inputs had independent faders for mixing and a stereo ganged line out control allows the replay and monitoring level to be adjusted at will.This recorder was very well liked in the laboratory and can be r^mmended, although its price is some­what high. It proved reliable and had a pretty consistent azimuth, which was nearly correct on delivery.Despite the generally excellent performance, the Laboratory asked Sony to provide a machine for retest to check the chrome replay equalisation and replay, and overall noise performance. The second sample was much better on chrome replay, showing only 1.5dB loss at 10kHz, and the ferric response was also improved, so that 10kHz was virtually flat. The ferric replay noise figures measured very well, showing a 3dB improvement, CCIR weighted. Chromium showed an improvement of 1dB despite the considerable increase of HF response. The overall ferric noise, however, showed virtually no improvement although ferrichrome improved by 2dB and chrome by 1dB. Although the chrome response measured virtually flat overall on the second sample, both ferric and ferrichrome tapes showed rather bad high frequency boosts between 5 and 10kHz, thus presumably being under biased. This appears to confirm that better quality control is required on this model.
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SonyTC138 SO

OVERALL DEVIATION ( 100Hz-12kHz)
Ref. 333Hz Ferric
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome . .

^.5/-1.MB
W.5/ -0.MB 
+0.5/ -2.0dB

OVERALL NOISE
Ferric CCIR weighted Av/. L+R Dolby Out . . 42dB 
Doi by Improvement . . ..................... 9dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out . 46.5dB 
FeCR02/LN Dolby Improvement . 8.5dB
Chrome CCIR weighted Av. L+R Dolby Out. . 47.5dB
Chrome Dolby Improvement 7.5dB

DIN Input Noise Degredation 1dB
Line l nput Noise Degredation . 0.5dB
Spooling Time . 2m

Replay Azimuth Deviation from Average 12°
Microphone Input Sensitivity . . . 92pV
Microphone Input Clipping _ i ■ ■ 47mV
Microphone Input Impedance Average . . BK
DIN Input Sensitivity . 100pV
DIN Input Clipping . , ...... 45mV
DIN Input Impedance Average 3K
Line Input Sensitivity . . 40mV
Line Input Clipping . -
Line Input Impedance Average . ■ 70-B0K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . . +4.75
Ferric 1Ok Hz Average Left and Right -1.5
Chrome 10kHz Average Left and Right . -8.5

REPLAY NOISE
Ferric 20/20 worst channel . . 49dB
Ferric CCI R weighted Dolby Out 47.5dB
Ferric Dolby Improvement . i i n 9.5dB
Chrome CCIR weighted Dolby Out . . 55.5dB

Wow and Flutter Average 0.08%
Speed Average . . . +0.9%
Meter Under-read at 64ms . 7dB

DISTORTION
At Dolby Level monitoring input .
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L+R at +4dB R i s ■
Overall FeCR02/LN Av. L+R at Dolby Level 
Overall FeCR02/LN Av. LrR at >4dB .
Overall Chrome Av. L+R at Dolby Level .
Overall Chrome Av. L+R at MdB .

0.04% 
0.56% 
1.88%
0.5%
1.2%
1.9%
4.6%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R -1.5
10kHz FeCR02/LN Dolby Out Av. L+R , , 0
10kHz Chrome Dolby Out Av. L+R , ... -1.5

DYNAMIC RANGE
Ferric
FeCR02/LN
Chrome .....

TAPE USED
Ferric
FeCR02/LN
Chrome .

62.MB 
69dB
63.MB

SONY HF
SONY FeCr02
SONY Cr02
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SonyTC153 SD Sony (UK) Ltd.. Pvrene House, Sunburv Cross, Sunbury On
Thames, Middlesex. Sunbury On Thames 87^64

When cassette recorders were first introduced, 
battery portables immediately became very popular 
but the restriction to mono prevented many people 
from enjoying the more realistic effects of stereo. 
The Sony TC 153, though, is not only battery and 
mains operated with stereo facilities but also 
includes Dolby B noise reduction and very compre­
hensive input facilities particularly for microphone 
recording. This machine is easily portable and simple 
to operate and can make recordings, even off 
batteries, to an extremely high standard, particu­
larly on ferric tape.

The replay response, whilst being excellent on 
ferrichrome and chromium, was a little toppy on 
ferric (a general 2dB boost being noted) and the 
replay hiss level was slightly higher than average. 
Pre-recorded cassettes sounded good, but just 
occasionally slight wow was heard. The Dolby 
circuitry worked well and overall the machine 
produced recordings above average. In particular 
the sound quality on ferrichrome was excellent with 
a pretty good signal to noise ratio and very low 
distortion. Ferric tape unfortunately was just a little 
noisy, although very high recording levels could be 
achieved without distortion. The microphone input 
circuits were very quiet, and included a switched 
attenuator so that a wide range of sounds could be 
taped without overloading the pre-amplifier. The 
DIN and line inputs gave no problems and had more 
than adequate sensitivity. The VU meters were rather 
small and tended to under-read transient sounds, 
and thus distortion could result quite easily when 
recording these if allowance was not made for the 
under-reading. A peak reading light operating, say, 
at +3dB would have been welcome, and perhaps 
Sony would incorporate one in a later model. The 
crosstalk was slightly below average, but perfectly 
adequate, and the erasure was extremely good. The 
speed was +0.35%, and held well even on 
batteries. The wow and flutter seemed very variable 
and depended almost entirely on the type of 
cassette in use, one having stiff mechanics, for 
example, giving the very poor figure of 0.27%, 
whilst one with more free running mechanics was 
much better at 0.14%. The wow, however, is 
adequate for normal purposes but would be just 
audible on some types of music on the best 
cassette. As delivered, the machine was quite badly 
out of azimuth (40° at 3kHz phase error) but overall 
the phase jitter was amongst the best measured. 
There was a tendency, though, towards azimuth 

shift when a cassette was withdrawn and replaced. 
To achieve battery economy the machine is 
switched off until a function is depressed and so a 
few seconds elapse before record or play back 
functions operate fully. A very small single monitor 
speaker is built in which, although of poor quality, 
serves its purpose well.

The machine incorporates a stereo headphone 
jack which can allow play back in stereo of 
recordings made on location. Mono jack sockets 
allow the Sony stereo electret microphone to be 
used direct in to the recorder and this microphone 
was found to be of surprisingly high quality con­
sidering its remarkably low price.

There can be no doubt that this recorder will give 
a lot of pleasure to many who wish to record wild 
life and other outdoor sound effects well. Users will, 
in general, obtain a pretty high standard of 
reproduction on these and other tapes in the home 
when the sender is connected to a hi-fi system. The 
slightly higher than average noise on ferric tape is 
partly attributable to the replay shelf boost which, if 
corrected, would improve the signal to noise ratio by 
2dB. The machine is fairly. light (111b 10oz) and 
includes a carrying strap. Good value for money, 
then, but some recorders around the same price will 
be a little better for domestic use now, particularly if 
wow and flutter performance is the main criterion.
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Sony TC153 SD

Replay Azimuth Deviation from Average . 57°
Microphone Input Sensitivity . 130^V
Microphone Input Clipping . . 45mV
Microphone Input Impedance Average . 7.5K
DIN Input Sensitivity 160^V
DIN Input Clipping  45mV
DIN Input Impedance Average.................................4.3K
Line Input Sensitivity.................................................49mV
Line Input Clipping ...................................... )10V
Line Input Impedance Average . . 90K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right । +3.25
Ferric 1 OkHz Average Left and Right .... +1.2
Chrome 1OkHz Average Left and Right ... — 4.25

REPLAY NOISE
Ferric 20/20 worst channel , , 51dB
Ferric CCI R weighted Dolby Out . . . • 46.25dB
Ferric Dolby Improvement ,, . lOdB
Chrome CCIR weighted Dolby Out . 50.75dB

Wow and Flutter Average . . . 0.14%
Speed Average . ............................ +0.37%
Meter Under-read at 64ms ............................ . -7dB

DISTORTION
At Dolby Level monitoring input . . . 0.03%
Overall Ferric Av. L+R at Dolby Level . . . 0.65%
Overall Ferric Av. L+R at +4dB . . . , b 2%
Overall FeCR02/LN Av. L+R at Dolby Level . 0.7%
Overall FeCR02/LN Av. UR at +4dB .... 1.3%
Overall Chrome Av. L+R at Dolby Level ... 1.9%
Overall Chrome Av. L+R at +4dB .... 5%

OVERALL RESPONSE
lOkHz Ferric Dolby Out Av. L+R . , . . . - +0.5
lOkHz FeCR02/LN Dolby Out Av. L+R . . . +0.25
10kHz Chrome Dolby Out Av .. L+R . . +.75

OVERALL DEVIATION l100Hz-12kHz)
Ref. 333Hz Ferric +1/-1.5dB
Ref. 333Hz FeCR02/LN . +1.75/-ldB
Ref. 333Hz Chrome . +1.5/ -0.75dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 40.5dB
Dolby Improvement. . . . ... . lOdB
FeCR02/LN CCIR weighted Av. L+R Dolby Out _ 45.75dB 
FeCR02/LN Dolby Improvement . . . 7.5dB
Chrome CCI R weighted Av. L+R Dolby Out . . 44.75dB
Chrome Dolby Improvement .... 8.5dB

DIN Input Noise Degredation . 0.2MB
Line Input Noise Degredation . 0.7^8
Spooling Time . . . Im 52s

DYNAMIC RANGE
Ferric . 62dB
FeCR02/LN..................... .......................... 66.MB
Chrome . ................................................................61dB

TAPE USED
Ferric . SONY HF
FeCR02/LN SONY FeCr
Chrome . . SONY KR
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Sony TC177 SO Sony (UKI Ltd., Pvrene House, Sunbury Cross, Sunbury On
Thames, Middlesex. Sunbury On Thames 87^U

It was decided to choose this machine as a high 
quality standard in order to judge other recorders in 
this survey, and after testing all the machines the 
choice of this one was clearly justified. Separate 
microphone/DIN and line input faders for both left 
and right input channels are provided. Since the 
machine has three heads, after and before tape 
monitoring is available allowing immediate com­
parisons of recorded quality with the original. The 
output gain can also be controlled so that an 
average recording can be made to peak around 1 14 V 
output if desired. Dual capstans are provided, which 
are partly responsible for the excellent stability and 
tape/head contact performance, and the deck also 
includes a memory tape timer.

The input circuitry seems exemplary in sensi­
tivities, input impedances and clipping margins. The 
input .noise performance is excellent, virtually no 
noise being - added when a Sony electret stereo 
microphone was used. The record circuitry includes 
an extremely good limiter which seems to have a far 
better performance than most. A Dolby FM facility 
is provided for recording FM Dolbyed broadcasts 
should they one day be introduced, and also 
includes a Dolby tone oscillator with Dolby cali­
bration user pre sets to allow precise setting of 
Dolby levels.

The replay noise levels were all astonishingly low, 
and when the pause button was depressed virtually 
no noise was audible at all. The remarkable figure of 
67dB signal to noise ratio ref. Dolby level was 
achieved in the replay amplifier with chromium 
equalisation and Dolby switched in, and this 
excellent figure contributed to the very good overall 
noise performance. The distortion figures were most 
impressive and whilst Sony ferric tape sounded 
extremely well BASF Super LH seemed to take a 
slightly higher level. Sony ferrichrome, however, 
was startlingly good, and it was agreed by several of 
the laboratory staff that most users would find 
difficulty in telling the difference between a good 
original sound and a recording made on this recorder 
on ferrichrome. Chromium tape, although working 
well with the in, had noticeably more distortion, 
but was still excellent by general standards. On 
delivery, the replay azimuth was slightly out (30° 
phase at 3kHz) but unfortunately the record azimuth 
was very seriously out, showing inadequate factory 
alignment, and this will have to be watched. Phase 
jitter measured very low and no drop outs were 
audible on any of tho tapoo used. Since a 5 pole DIN. 

socket as well as line in/out phono sockets are 
provided, and the circuits are well designed, no 
interconnection difficulties should be experienced 
with DIN or phono equipment, provided the appro­
priate sockets are used. Considerable attempts were 
made to fault the machine in one way or another, 
but the only reservation that could be found was a 
tendency for extreme high frequencies to clip in the 
recording amplifier before the tape itself was com­
pletely saturated. Very slight sibilance was noted on 
high energy pop vocal recordings copied from 
master tapes, but notwithstanding this no average 
user would be likely to encounter the problem.

The VU meters, unfortunately, were only average 
in their performance but peak reading lights are 
incorporated which come on at + 6dB above Dolby 
level. The overall frequency response was extremely 
good but at low frequencies slightly too little bass 
cut was apparent on replay although the overall 
response was pretty flat. This made some pre­
recorded cassettes sound marginally heavier at low 
frequencies than they might otherwise have been. 
High frequencies play back very flat indeed and 
without the edginess present on many other 
machines.

Although it is realised that this machine is rather 
expensive, it is felt that the cost is fully justified since 
the record quality compares very favourably with 
that produced by the finest domestic 14 track reel to 
reel recorders. It is very simple to use, and experi­
ence has shown it to be very reliable. Whilst it was 
possible to transfer from play or record to wind, 
unfortunately the stop button had to be depressed 
before re-engaging play back. This is, however, a 
small criticism.
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Sony TC177 SO

Replay Azimuth Deviation from Average ... 22° 
Microphone Input Sensitivity............................................170pV
Microphone Input Clipping , c 77mV
Microphone Input Impedance Average......................7.6K
DIN Input Sensitivity.................................................142pV
DIN Input Clipping......................  60mV
DIN Input Impedance Average.................................3.2K
Line Input Sensitivity . . . : . 52mV
Line Input Clipping.......................................................)lOV
Line Input Impedance Average.................................95K

REPLAY RESPONSE 
Ferric 63Hz Average Left and Right......................+4.8
Ferric 1OkHz Average Left and Right......................0
Chrome 1OkHz Average Left and Right ... -5

REPLAY NOISE 
Ferric 20/20 worst channel...................................... 55dB
Ferric CCIR weighted Dolby Out........................... 55.MB
Ferric Doi by Improvement......................................8.75dB
Chrome CCI R weighted Dolby Out........................... 59dB

Wow and Flutter Average............................................0.1%•
Speed Average.................................................................+-0.85%
Meter Under-read at 64ms ............................................ 7.5dB

DISTORTION 
At Dolby Level monitoring input........................... 0.06%
Overall Ferric Av. L+R at Dolby Level . ... 1.2%
Overall Ferric Av. L+R at +4dB.................................3.5%
Overall FeCR02/LN Av. L+R at Dolby Level . . 1% 
Overall FeCR02/LN Av. L+R at +4dB......................2.25%
Overall Chrome Av. L+R at Dolby Level .... 2% 
Overall Chrome Av. L+R at +4dB........................... 4.5%

OVERALL RESPONSE 
lOkHz Ferric Dolby Out Av. L+R........................... +1.75
lOkHz FeCR02/LN Dolby Out Av. L+R . . +-0.5
lOkHz Chrome Dolby O.ut Av. L+R......................+1.25

OVERALL DEVIATION (100Hz-12kHz) 
Ref. 333Hz Ferric..................... +1.75/ -IdB
Ref. 333Hz FeCR02/LN........................... +0.5/ -0.5dB
Ref. 333Hz Chrome..................................... +1.5/ -0.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out r..5dB
Dolby Improvement..................................................... BdB
FeCR02/LN CCIR weighted Av. L+R Dolby Out . 47.5dB
FeCR02/LN Dolby Improvement..................... 8.5dB
Chrome CCIR weighted Av. L+R Dolby Out. . . +-0dB
Chrome Dolby Improvement..................................... 7dB

DIN Input Noise Degredation.....................................1.25dB
Line Input Noise Degredation................................6%B
Spooling Time.......................................................... 2m

DYNAMIC RANGE
Ferric..................................................................... O..5dB
FeCR02/LN.......................................................... 67dB
Chrome.......................................................................... 6MB

TAPE USED 
Ferric .   SONY HF
FeCR02/LN......................................................SONY FeCr02
Chrome........................................... SONY KR

£305.51Recommended Retail Price:
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SonyTC209 SO Sony (UK) Ltd., Pvrene House, Sunbury Cross, Sunbury On
Thames, Middlesex. Sunbury On Thames 87664

It seems that most of the Japanese manufacturers 
are now bringing out models such as this, which is a 
front loading type with all controls on the front including Dolby B processing. Although it was 
found relatively easy to work and the deck functions allowed transfer direct from play to spool and back 
to play again, the cassette loading itself was slightly inconvenient and a little practice was required to 
speed up the loading process.Although the VU meters had average ballistics, under-reading a 64m sec burst by 7dB, peak reading 
lights were provided which lit on +5dB and shone brightly above +7dB and this was felt to be optimum for the recorder. Switching is provided for 
bias and equalisation separately, three positions 
being selectable appropriately for ferric, ferrichrome and chromium tape types.

W' microphone jacks gave a.sensitivity of 120uV 
into an impedance of Bk.ohms and clipping was not reached until 65mV. This excellent sensitivity to 
clipping ratio allows almost any low impedance microphone type to be used for recording virtually 
anything from quiet.speech to loud pop music live and the noise performance at this input was also 
very good. The 5 pole DIN input had an impedance of Sk ohms, about optimum, the sensitivity being 620uV, and clipping was reached at 300mV, again a 
very good clipping margin. The line input sensitivity 
was 45mV into 70k ohms and no clipping was noticed on very high level input signals. Quite 
clearly, then, this machine's input circuits were extremely well designed. The mic/ DIN input and line 
input had separate concentric rotary gain controls, which allowed the. two inputs to be mixed, and no problems were encountered in this area. A limiter 
was also incorporated which was found to work well and the Dolby circuits, when switched in, could have the multiplex filter in or out of circuit. The line 
input phonos at the rear were complemented by a 
stereo headphone type jack input socket on the 
front separate from a further stereo headphone jack actually for headphones. The line output level could 

• be varied with a stereo ganged output control.
The replay response was one of the best measured, being virtually flat from 63Hz to 10kHz on 

both tracks, both on ferric and chromium tape types. The replay azimuth on delivery was found to be slightly out at -38° at 3kHz but, when corrected, 
was very stable, as was the general overall stability and phase jitter. Pre-recorded cassettes played 
back exceptionally well, and in particular, tho Doooo 

cassette of "The World of Wagner" gave a most pleasant sound quality with a shining high frequency 
and extending well beyond 10kHz, missing from 
many other machines. The replay noise measured about average but was adequate and, since no hum 
was present to any audible degree, the nature of the replay noise wa such that it could not be heard adding to any cassette noise present. On replay the 
full Dolby noise reduction of 10dB was achieved but 
overall, unfortunately, only 8.5dB average noise reduction was given. The overall noise perform­
ance without Dolby was slightly below average, although the machine's very good distortion 
performance allowed pretty wide dynamic ranges to 
be recorded successfully.Ferric tape (Sony HF) had an extremely low 
distortion of 0.65% average at Dolby level rising to only 1.9% at +4dB, thus allowing very high record­
ing levels without distortion becoming too notice­
able. The overall response, too, was good, being almost 11at at 10kHz but showing a slight rise at 5kHz (see pen chart). The subjective sound quality was really superb on ferric tape and in particular the 
stability and lack of dropouts clearly contributed to 
this. Sony ferrichrome tape had extremely low distortion of 0.8% at Dolby level, rising to only 1.4% 
and thus, although very slightly more distortion could be measured at lower levels, the tape could 
accept even higher levels than ferric. What a pity, then, that the overall response was rather poor, 
averaging -4.MB at 10kHz, showing the machine to 
be under-equalised in this position. Nevertheless, recordings did sound very good and clearly results would have been outstanding if the response had 
been corrected. Sony chrome tape did not give any­where near so good a performance, since 2.5% distortion was measured at Dolby level, rising to a 
poor 5.8% at +4dB. The response, though, was 
very satisfactory, showing just a slight rise at 7kHz 
and only an average of 2.5dB down at 15kHz. At lower recording levels therefore, the quality was very good indeed but when higher levels were 
attempted the distortion became very marked.

The wow and flutter was only fair at 0.13%. The wind time was average and the speed just 0.4% fast. 
No problems were experienced with cross talk or 
erase and the attractive appearance, encased in metal, together with its general good performance allows it to be recommended, although slightly improved quality control would have allowed it to 
hovo boon really good value for money.
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Sony TC209 SO

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric...........................................+2%/ -1%dB
Ref. 333Hz FeCR02/LN................................+Y,/-ldB
Ref. 333Hz Chrome...........................................+2.5/ -0.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R DolbyOut . . . 41%dB
Dolby Improvement..................................................... 9dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 46%dB
FeCR02/LN Dolby Improvement...........................8%dB
Chrome CCIR weighted Av. L+R DolbyOut . . 44%dB
Chrome DolbyImprovement..................................... 8%dB

DIN Input Noise Degredation .... 1%dB
Line Input Noise Degredation................................%dB
Spooling Time.......................................................... 1m 43s

DYNAMIC RANGE

Replay Azimuth Deviation from Average ... 30°
Microphone Input Sensitivity . 120gV
Microphone Input Clipping 64mV
Microphone Input Impedance Average......................7.7K
DIN Input Sensitivity................................................. 620gV
DIN Input Clipping . .................................................. 300mV
DIN Input Impedance Average.................................8.3K
Line Input Sensitivity........................... ..... 45mV
Line Input Clipping............................................................)10V
Line Input Impedance Average.................................70K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right........................... +3Y,
Ferric 10kHz Average Left and Right...........................—0
Chrome 1 OkHz Average Left and Right .... —4%

REPLAY NOISE 
Ferric 20/20 worst channel........................................... 50dB
Ferric CCIR weighted DolbyOut ...... SO1/:zdB
Ferric Doi by Improvement ......... 10dB
Chrome CCIR weighted Dolby Out................................ 541/:zdB

Wow and Flutter Average............................................0.14%
Speed Average............................................................+o.37%
Meter Under-read at 64ms ............................................ 7dB

DISTORTION
At Dolby Level monitoring input........................... 0.031%
Overall Ferric Av. L+R at Dolby Level...........................0.65%
Overall Ferric Av. L+R at +4dB.................................1.9%
Overall FeCR02/LN Av. L+R at Dolby Level . . 0.8% 
Overall FeCR02/LN Av. L + R at +4dB......................1.35%
Overall Chrome Av. L+R at Dolby Level ... 2.45%
Overall Chrome Av. L+R at +4dB........................... 5.8%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R........................... +2Y,
10kHz FeCR02/LN DolbyOut Av. L+R .... —%
10kHz Chrome Dolby Out Av. L+R......................

Ferric - . 62dB
FeCR02/LN.......................................................... Y,dB
Chrome . . . ..................................... 60.5dB

TAPE USED
Ferric .
FeCR02/LN 
Chrome . .

SONY HF
SONY FeCr
SONY KR
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Tandberg CD310 Farnell Tandberg Ltd., 81 Kirkstall Road, Leeds, LS3 1HR.
053235111

Quite clearly the Tandberg model TCD 310 has a 
very advanced tape transport, including three 
motors, fully solenoid operation of all deck functions 
and dual capstans. Dolby B processing is 
incorporated. DIN microphone input sockets give an 
exceptional input sensitivity of 70uV into an impe­
dance of 60ohms and are intended for use with 
balanced microphones. Tandberg supplied two of 
their own microphones for use with the recorder. 
This high sensitivity permitted speech to be 
recorded at a suitable distance away from the mics 
and the signal to noise ratio on this input was 
excellent. Clipping, however, occurred at 11.5mV 
and so some other types of microphone might well 
overload the input, when attempting to record 
loud sounds. A separate 5' pole DIN socket had a 
sensitivity of 7.5mV into an impedance of 44k ohms 
with clipping reached at 1.6V. The sensitivity was 
not sufficient to meet the DIN specification and the 
high input impedance would undoubtedly cause 
treble loss 'from many DIN receivers. No DIN noise 
degradation occurred, however, although top loss 
was noted from a DIN source. The phono line inputs 
had a sensitivity of 33mV and clipped at 4.SV, which 
was fairly satisfactory with no noise degradation at 
100mV. Despite some very advanced technology 
employed in this machine the measured wow and 
flutter was 0.17%, which was most disappointing. 
As delivered the azimuth was exceptionally accurate 
and proved to be very stable, no problems being 
encountered. The replay response with ferric equali­
sation showed a slight loss at the base end of 
around 1.5dB at 63Hz and a similar loss at 10kHz. 
The chromium response was about optimum at 
10kHz, but showed the same bass loss. Replay 
noise levels all measured about average and showed 
10dB noise improvement with Dolby switched in. 
Pre-recorded cassettes played back pretty well 
with generally good stability, but one cassette was 
badly damaged by the mechanism. Replay hiss was 
subjectively reasonably low. The overall perform­
ance on Tandberg XD ferric tape was very good 
indeed, giving distortion of approximately 0.5% at 
Dolby level, rising to 1% at +4dB. Very high record­
ing levels could thus be achieved with remarkably 
low distortion, giving a very wide dynamic range. 
The response showed a 2dB shelf from 4kHz to just 
above 10kHz but fell to only -1dB at 14.5kHz, these 
measurements being taken with Dolby processing 
in. Subjectively recordings had a very wide response 
indeed and the slight HF shelf was not disliked.

Tandberg chrome tape produced 2% distortion at 
Dolby level, rising to 4.5% at +4dB and more 
distortion was audible than on ferric, particularly at 
very low frequencies. High frequencies, though, 
recorded with excellent clarity and transparency, 
although the measured response showed a hole of 
some 4dB at 3kHz, recovering to a flat response at 
10kHz. This was purely an exaggeration of the Dolby 
out response, which also showed a hole at 3kHz but 
of only half the depth.

The deck push buttons operated most effectively 
and allow the user to transfer from one function to 
another directly. The machine's rewind time was 
exceptionally fast at only 55 sees average for a C90 
and this surely is excessive, the wind being rather 
loose. Some low frequency cross-talk was noted 
(19dB at 63Hz) but this should not cause any 
problem to normal domestic users. The erase, whilst 
being adequate, was slightly below average, 
measuring only 60dB on chrome. The record level 
meters were particularly good, under-reading a 
64m sec pulse by only 1dB, an Sm sec pulse under­
reading by only 6dB, thus the meters allow very 
accurate peak levels to be set for optimum recording 
levels. As stated the meters showed an inbalance of 
3dB between record and play back, on record the 
meter reading some 3dB too low on a continuous 
tone. The deck can be operated horizontally, or 
vertically, or in virtually any position desired by the 
user, and worked very reliably, apart from the tape 
mangle referred to. Both the DIN and line output 
sockets are always live and presented an extremely 
low output impedance, which could not possibly 
present any problems. No auto stop is provided on 
rewind. Since the subjective quality of the machine 
was well liked, many users would be very happy 
with it, although it will clearly perform at its best on 
microphone and on phono inputs only. Tandberg, 
though, will have to improve the wow and flutter 
peformance, although the review sample might well 
have been a rogue one in this respect. A little bit 
more trouble taken in manufacture would have 
made this machine a strongly recommended one.
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Tandberg TCD310

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric - +% —HdB
Rei. 333Hz FeCR02/LN , , -, -
Ref. 333Hz Chrome .... , . +1%/ -W.dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . . । 42%dB
Dolby Improvement . ................................10d8
FeCR02/LN CCIR weighted Av. L+R Dolby Out -
FeCR02/LN Dolby Improvement —
Chrome CCI R weighted Av. L+ R Dolby Out . _ . 4^B
Chrome Dolby Improvement . 10dB

DIN Input Noise Degredation .... ^dB
Line Input Noise Degredation !.. ^dB
Spooling Time . . . . . 55s

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity . .
Microphone Input Clipping .
Microphone Input Impedance Average .
DIN Input Sensitivity . .
DIN Input Clipping , ,
DIN Input Impedance Average 
Line Input Sensitivity 
Line Input Clipping 
Line Input Impedance Average . .

REPLAY RESPONSE
Ferric 63Hz Average Left and Right
Ferric 10kHz Average Left and Right 
Chrome lOkHz Average Left and Right _

REPLAY NOISE
Ferric 20/20 worst channel
Ferric CCI R weighted Dolby Out
Ferric Dolby Improvement .
Chrome CCI R weighted Dolby Out . .

Wow and Flutter Average
Speed Average
Meter Under-read at 64ms . .

DISTORTION
At Dolby Level monitoring input . 
Overall Ferric Av. L+R at Dolby Level . . . 
Overall Ferric Av. L+R at +4dB . .
Overall FeCR02/LN Av. L+R at Dolby Level 
Overall FeCR02/LN Av. UR at t4dB . . . 
Overall Chrome Av. L+R at Dolby Level . . 
Overall Chrome Av. L+R at t4dB .

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . . 
lOkHz FeCR02/LN Dolby Out Av. L+R . 
lOkHz Chrome Dolby Out Av. L+R .

DYNAMIC RANGE

10° fscho2/ln ::::::::::::: 6“
70^V Chrome . ..................... ..........................................64dB
12mV 
580fl tape used
7.5mV Ferric ... TANDBERG FeXD
1.6V FeCR02/LN . -
44K Chrome . TANDBERG KR
33mV
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TeacA160 Acoustic Research International Ltd., High Street,
Houghton Regis, Bedfordshire, LU5 2BR. 0582 603151

The cheapest Teac in the survey, this machine 
offers very basic facilities of Dolby B processing, % " 

jack microphone inputs, a 5 pole DIN input/output 
socket, and line in and output sockets. A % " stereo 
headphone jack is also provided. The VU meters 
were decidedly better than average, under-reading 
only 4dB when pulsed with a 64m sec burst. This is 
just as well, since no peak reading lights are provided. 
Mechanically the deck had a rather average wow 
and flutter figure of 0.1% with occasional deviations 
to 0.12%, but the stability was below average and in 
particular a cyclic variation on output at 10kHz was 
noted.

The noise leyel on replay was about average at 
-50dB (CCIR weighted) at Dolby level without 
processing, and this improved by a full 10dB when 
processing was switched in. Chromium equalisation 
improved the noise by about 3dB. The azimuth was 
out when. the machine was supplied, but more 
disturbing were some irregularities in response. The 
bass end was decidedly up at 63Hz, particularly on 
the right channel, +2dB. The response at 10kHz 
drooped very badly indeed, especially on the left 
channel at -5dB. Pre-recorded Dolbyed cassettes 
thus reproduced with a very muffled sound, and 
some extraordinary distortion at lower frequencies 
was noticed on an EMI cassette of Scott Joplin 
arrangements. Azimuth wander was noticed and 
clearly the deck was mechanically rather below par.

The overall quality on ferric (Sony HF) was quite 
good with a reasonable flat response. Very low 
measured distortion of .5% at Dolby level rose to 
1.7% at +4dB, quite creditable. The overall sound, 
then, was good on ferric tape, but lacked trans­
parency. To overcome the bad replay HF droop, 
excessive HF boost was necessary on record, thus 
exaggerating high frequency distortion. The overall 
noise performance was in fact very good, but would 
be worse if the replay response had been correct. 
Chromium tape also fared quite well, the distortion 
averaging 1.5% at Dolby level, rising to 3.5% at 
+ 4dB, a level which many other recorders reached 
at Dolby level. The Dolbyed response measured 3dB 
up at 10kHz which was considered quite reasonable. 
The quality on chrome sounded very good with a 
better than average dynamic range, although 
naturally the chrome tape could not take such a high 
level as ferric. A speech recording made with the 
Sony electret stereo microphone was very good, 
with a wide dynamic range, but when the recording 
level was raised some spitch was noticed, 

presumably produced by the treble boost measured 
in the laboratory.

It is felt that this machine is fairly good value for 
money, and probably the bad treble loss on play 
back could well be a sample variation. There are 
many other machines in the survey though, which 
performed at least as well at around the same price, 
and personal taste may well influence the buyer. The 
deck controls were found a little stiff, but worked 
satisfactorily. No auto stop was provided on rewind. 
It is possible to transfer from play back to rewind and 
back again, and a cueing facility is provided. The 
mic/line input switch was useful. The microphone 
input produced adequate sensitivity with an electret 
microphone for speech recording, but not quite 
enough with a low output moving coil type. The 
clipping margin was excellent. The DIN input also 
had adequate sensitivity, and an amazing clipping 
level of 1.4V in to an impedance of 11k ohms, about 
optimum. Unfortunately severe noise degradation 
occurred on the DIN input from a standard DIN 
source, and this will have to be corrected by Teac in 
a redesign. Slight noise was added at 100mV on the 
line input, and in any case this level was only just 
sufficient to achieve Dolby level on record. Far too 
much attenuation was built in here, thus requiring 
the record level controls to be used rather high on 
average input programmes unless they were at a very 
high level.
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TeacA160

Replay Azimuth Deviation from Average . . 64°
Microphone Input Sensitivity . 257pV
Microphone Input Clipping 119mV
Microphone Input Impedance Average . 2.1K
DIN Input Sensitivity 3.2mV
DIN Input Clipping , . - . 1.45V
DIN Input Impedance Average 10.BK
Line Input Sensitivity 100mV
Line Input Clipping . . . . ) 10V
•Line Input Impedance Average . )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right 4%
Ferric 1OkHz Average Lett and Right —4%
Chrome 10kHz Average Left and Right -8

REPLAY NOISE
Ferric 20/20 worst channel ....... 53dB
Ferric CCIR weighted Dolby Out . 49YidB
Ferric Dolby Improvement । ■ o 10d8
Chrome CCIR weighted Dolby Out............................53dB

Wow and Flutter Average 0.11%
Speed Average ...................................... +0.13%
Meter Under-read at 64ms. . , - 4dB

DISTORTION
At Dolby Level monitoring input...................... 0.15%
Overall Ferric Av. L+R at Dolby Level ... 0.5%
Overall Ferric Av. L+R at +4dB........................... 1.7%
Overall FeCR02/LN Av. L+R at Dolby Level .
Overall FeCR02/LN Av. Lt-R at +4dB......................-
Overall Chrome Av. L+R at Dolby Level . . 1.5%
Overall Chrome Av. L+R at +4dB........................... 3.5%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R................................ — %
10kHz FeCR02/LN Dolby Out Av. L+R . -
10kHz Chrome Dolby-Out Av. L+R . . +2

OVERALL DEVIATION (100Hz-12kHz) , ,
Rei. 333Hz Ferric . W-UY.dB
Rei. 333Hz FeCR02/LN
Ref. 333Hz Chrome . t2/ -^dB

OVERALL NOISE
Ferric CCI R weighted Av. L+R Dolby Out 44%dB

Dolby Improvement . 9dB

FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 46dB
Chrome Dolby Improvement 9%dB

DIN Input Noise Degredation i 9%dB
Line Input Noise Degredation............................... 2%dB
Spooling Time .....................1m 29s

DYNAMIC RANGE 
Ferric.................................... 65dB
FeCR02/LN..........................
Chrome .».»-»•-•■ • 60dB

TAPE USED 
Ferric । । 
FeCR02/LN 
Chrome .

SONY HF

SONY KR

Recommended Retail Price: £119.50
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TeacA260 Acoustic Research International Ltd., High Street,
Houghton Regis, Bedfordshire, LU52BR.05826033151

Although one of the lessexpensive models in the 
Teac range, it includes some very useful facilities, 
particularly the ability to mix two separate phono/ 
line inputs. Three pairs of faders on the main 
operating surface control the mic/DIN with line 
input A, line input B and monitor output level. 
Dolby B processing is included. hTe VU meters have 
a very average performance, 'under reading 7dB on 
a Mm sec pulse. The peak reading light glows with 
an input peaking above +2dB ref. Dolby level. 
Two % " microphone jacks on the front panel 
provide an input sensitivity of 245uV for Dolby level 
and clip at 7lmV at middle frequencies (cf re hr 
break through problem). The input impedance was 
about optimum at just over 2k ohm and the pre 
amplifier had a pretty low input noise level. The 5 
pole DIN socket had an input sensitivity or3mV and 
an impedance of 11k ohms, which was about 
optimum, but the clipping level of 850mV at middle 
frequencies was astounding. The two pairs of line 
input phonos had a sensitivity of 100mV and no 
clipping resulted with inputs up to 10V. On the first 
pair of faders a switch is provided to select line or 
mic/DIN whereas the second pair are only fed from 
the line B inputs.

The replay response was just a little disappointing, 
drooping about 3dB at 10kHzwith an equivalent fall 
off from optimum for chromium equalisation. This 
unfortunately produced a- slightly muffled sound 
from Dolby processed pre-recorded cassettes, and 
this could be worsened since the machine was 
supplied badly out of azimuth, -80° at 3kHz. The 
replay noise was slightly below average and would 
have been worse if the high frequencies had been 
flatter. The stability was poor overall, the phase 
jitter being ±35° at 10kHz, and the wow and flutter 
was disappointing, averaging .14%, just bad 
enough for wow to be occasionally audits on 
many types of programme. The speed accuracy, 
however, was reasonable at+ .4%.

The overall performance was slightly better and 
ferric tape (Sony HF) was good, with a distortion of 
0.9% at Dolby level which increased to 3% at 
+ 4dB. This increase is a little sharper than average, 
and whilst subjectively distortion was lower at 
average levels, transients tended to distort when 
very loud. The response was slightly uneven, but 
acceptable (see pen charts). The head/tape contact 
was a • little variable, and the quality was thus 
bettered by many other machines. Chromium tape 
(Sony) sounded much deanAr at lnwAr IrvaIr, hut aR 

would be expected could not accept very high 
recording levels. High frequencies, though, were 
very clean, . and the response was fairly even 
between the tracks, although a peak of 2.5dB was 
noted at 10kHz when Dolby processing was in use, 
this hardly affecting the overall sound quality. A 
Sony stereo electret microphone produced very 
good speech recordings, and the overall noise level 
was about average and certainly better than the two 
senior •models reviewed. No cross talk or erase 
problems were encountered, but one unusual 
problem did arise, which appeared to be some 
form of breakthrough from the input circuitry to the 
Dolby circuitry at .very high frequencies even when 
the record level control was at minimum. This 
produced a sharp rise at high frequencies at lower 
volume settings. It is felt that Teac need to rethink 
the design of the machine to improve the replay 
noise and remove the high frequency breakthrough 
problem on record. If these points were attended to, 
and the quality control on response was improved, 
the machine would be quite recommendable 
particularly for its useful input facilities. The DIN 
input circuit, incidentally, showed some noise 
degradation of 5dB from the standard DIN source. 
The poorer than average mechanical stability was 
exaggerated by azimuth variations, and this will also 
require attention. The deck functions worked well 
and it was possible to transfer from play to wind and 
back to play again without pressing the stop button. 
The spooling incorporated a memory counter, and 
worked well but no auto stop was provided. The 
review/cue facility allows the tape to be heard 
during rewinding which was felt to be very useful.
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T^^0

OVERALL DEVIATION (lOOHz-12kHz) 
Ref. 333Hz Ferric ........ +1/ -0.5dB
Ref. JJJHz FeCR02/LN........................ - -
Ref. 333Hz Chrome.................................. +2.5/ -O.SdB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out - 42.5dB
Dolby Improvement................................................... 8.7MB
FeCR02/LN CCIR weighted Av. L+R Dolby Out . -
FeCR02/LN Dolby Improvement........................
Chrome CCIR weighted Av. L+R Dolby Out . . ^.25dB
Chrome Dolby Improvement ...................................^B

DIN Input Noise Degredation............................. WB
Line Input Noise Degrndation.............................0.5dB
Spooling Time......................................................1m JOs

Replay Azimuth Deviation from Average ... 720 
Microphone Input Sensitivity ................................... 245^V
Microphone Input Clipping........................................71mV
Microphone Input Impedance Average....................2.2K
DIN Input Sensitivity............................................. 2.9JTIV
DIN Input Clipping.................................................. 845mV
DIN Input Impedance Average.............................. 10.BK
Line Input Sensitivity.................................................. 100mV
Line Input Capping.................................................. )10V
Line Input Impedance Average.............................. )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right....................+4
Ferric 1 OkHz Average Left and Right....................-3
Chrome 1Ok Hz Average Left and Right .... -7.25

REPLAY NOISE 
Ferric 20/20 worst channel...................................48.MB
Ferric CCI R weighted Dolby Out.................... .... 48dB
Ferric Dolby Improvement.................... ..... . 10dB
Chrome CCIR weighted Dolby Out......................... 52dB

Wow and Flutter Average . . 0.14%
Speed Average...........................................................+0.4%
Meter Under-read at 64ms........................................7dB

DISTORTION
At Dolby Level monitoring input.........................0.06%
Overall Ferric Av. L+R at Dolby Level .... 0.9%
Overall Ferric Av. L+R at +4dB..............................3%
Overall FeCR02/LN Av. L+R at Dolby Level . . - 
Overall FeCR02/LN Av. L+R at +4dB....................-
Overall Chrome Av. L+R at Dolby Level ... 2.2%
Overall Chrome Av. L+R at +4dB......................... 4.75%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R.........................+1
10kHz FeCR02/LN Dolby Out Av. L+R . . . . - 
10kHz Chrome Dolby Out Av. L+R....................+2.5

DYNAMIC RANGE 
Ferric............................................................... 61dB
FeCR02/LN............................................ . . -
Chrome .  .......................................................... 59.5dB

TAPE USED 
Ferric . ........................................ . . SONY HF
FeCR02/LN..................................................... -
Chrome.......................................................... SONY KR

Recommended Retail Price:................... . £175.00

10 20 Hl 50 100 200 500 1000 KOO 5000 10000 20000

Teac JTI60: Sony KR Dolby In 
Teac JTI60: Sony HF Dolby In
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TeacA360 Acoustic Research International Ltd.,.High Street,
Houghton Regis, Bedfordshire, LU52BR. 0582603151

Basically fairly similar to the A450 with almost 
identical electronics this model is slightly modified. 
The deck includes Dolby B processing, Y." micro­
phone input jacks, a stereo headphone jack and a 5 
pole DIN input/output socket, complemented by the 
usual line/phono input and output sockets. A 
switchable multiplex filter is • provided, which 
seemed rather pointless since there was very little 
audible difference in the sound quality when it was 
switched out. A single pair of input faders is driven 
from a switch selecting line in or the mic/DIN pre­
amplifier. Unfortunately this model has an even 
more serious noise problem than the A450. The 
replay response measured extremely well, being 
±1dB from 40Hz to 10kHz ref. 333Hz. Chromium 
was equally good with the correct compensation. 
Pre-recorded cassettes replayed with a very good 
response and reasonable stability, but a very high 
hiss level was noticed on all play backs, the signal to 
noise ratio being some 9dB inferior to the average. 
This caused the overall signal to noise ratio also to 
be very poor indeed, some 6dB worse than 
optimum. The design fault was investigated and 
proved to be due to severe attenuation on replay of 
the pre-amplified and equalised signal down to .a 
level of 1mV in to a transistor from a source impe­
dance as high as 12k ohms. An electronics engineer 
only has to do. a brief calculation here to confirm 
that this level in the pre-amplification stage before 
the Dolby. circuitry is ridiculous. No wonder, then, 
that the noise performance is so very poor, and Teac 
really must redesign the circuit optimally—which 
indeed is not difficult.

Three bias and eq positions are provided for 
normal and super ferric tapes with the thirdposition 
for chrome lapes. TDK SO C50 was used as 
specified by Teac for the normal ferric positions-of 
bias and equalisation, and the distortion at Dolby 
level measured 1.6% which was' fairly reasonable. 
The response showed a rise of 3.5dB at 10kHz on 
the left but the right channel was better at 1.5dB. 
The overall sound quality on this tape was marred 
by the treble rise giving a slightly "chrome plated" 
sound and distortion was noticeable at high record­
ing levels. Far more disturbing, though, was the 
extremely high hiss level. TDK SO CM, measured in 
the medium bias and eq positions, had a serious 
high frequency loss, averaging 5.5dB down at 
10kHz; but had noticeably lower distortion at only 
.6% at Dolby level. Since the sound quality was very 
muffled. Maxwell UD tape was then used with the 

same settings and proved very much better, having 
a response almost flat at 10kHz and subjectively 
marginally lower distortion still. The sound quality 

. was very good, but was again marred by bad back­
ground noise. TDK chrome again proved to have a 
noticeable high^ frequency loss at 10kHz, 2.5dB 
down on the left but 5dB down on the right, again 
giving a rather muffled sound. The right channel had 
very low distortion, 1 % at Dolby level, but the left 
was higher than average at 3.1% , showing incorrect 
biasing. Whilst the overall noise on chrome was 
marginally better it was still far below optimum, 
since the noise of the replay amplifier was clearly 
higher than the noise of the cassette tape itself. 
Teac really must redesign their circuit for in its 
present state the machine just cannot be 
recommended.

The microphone input sensitivity, whilst being 
• adequate for electret microphones, would not allow 

speech recording to reach full recording level with a 
moving coil type. The clipping margin was almost 
unnecessarily good, since 130mV were required to 
clip the input circuit. The DIN sensitivity and 
clipping was identical to the mic input but the 
impedance measured extremely low at 2.1k ohms. 
The noise level overall was so poor mat any noise 
degradation occurring in the input circuit, due to its 
very low impedance, would be masked.-The line 
input was very insensitive, requiring 120mV for 
Dolby level to be reached, but no clipping . was 
noticed at very high input levels in to the high Hne 
input impedance.

The VU meters had average ballistics but the peak 
reading lights were adjusted usefully to operate at 
approximately 2.5dB above Dolby level, about 
optimum. The wow and flutter measured-exception- 

• ally well. at .06% and the stability also was good, 
•showing only ±5% phase jitter at 10kHz. The 
azimuth on delivery was fairly accurate^ at -25° at 
3kHz and so it is a pity that the design faults 
mentioned and the rather poor quality control 
severely affected 1he performance, which could 
have been so much better with relatively minor 
internal changes and correct adjustment of pre-set 
controls.
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TeacA360

OVERALL ’DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . +3.5/ -0.75dB
Ref. 333Hz FeCR02/LN . 0.75/ -3.5dB
Ref. 333Hz Chrome . +0.5/ -1.25dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 39dB
Dolby Improvement . . 10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 39dB
FeCR02/LN Dolby Improvement . , , 10dB
Chrome CCIR weighted Av. L+R Dolby Out . _ 40.5dB
Chrome Dolby Improvement . 9.9dB

DIN Input Noise Degredation . . OdB
Line Input Noise Degredation . OdB
Spooling Time . , .,

DYNAMIC RANGE

Replay Azimuth Deviation from Average 18°
Microphone Input Sensitivity . . . 300gV
Microphone Input Clipping _ - ; . . . 128mV
Microphone Input Impedance Average . . . 33K
DIN Input Sensitivity ....... . 310gV
DIN Input Clipping .................. 128mV
DIN Input Impedance Average.............................2.1K
Line Input Sensitivity  117mV
Line Input Clipping . ......................... )10V
Line Input Impedance Average . . . 55K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . . +2.75
Ferric 10kHz Average Left and Right . . . -0.5
Chrome 1OkHz Average Left and Right -4.75

REPLAY NOISE
Ferric 20/20 worst channel 46dB
Ferric CCI R weighted Dolby Out . . 41.5dB
Ferric Dolby Improvement . . . . . 10dB
Chrome CCI R weighted Dolby Out . . . 42.5dB

Wow and Flutter Average . 0.05%
Speed Average . +0.11%
Meter Under-read at 64ms . 7dB

DISTORTION
At Dolby Level monitoring input .... 0.1%
Overall Ferric Av. L+R at Dolby Level....................... 1.62%
Overall Ferric Av. L^R at +4dB .........................5.9%
Overall FeCR02/LN Av. L+R at Dolby Level 0.58%
Overall FeCR02/LN Av. L^R at '4dB . 1.8%
Overall Chrome Av. L+R at Dolby Level . . 2.0%
Overall Chrome Av. L+R at t4dB . : 5.9%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R.................... +3.25
10kHz FeCR02/LN Dolby Out Av. L+R . -2.5
10kHz Chrome Dolby Out Av. L+R . . -0.5

Ferric ...................  56.MB
FeCR02/LN . . ........................ 61dB
Chrome . 56.5dB

TAPE USED
Ferric . TDKSD90
FeCR02/LN . TDKSD 60
Chrome TDK KR
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TeacA450 Acoustic Research International Ltd., High Street,
Houghton Regis, Bedfordshire, LU5 2BR.0582 603151

The most expensive model in the Teac range in the 
UK, it has Dolby B processing with bias and equal­
isation switched positions for ferric, super ferric 
and chromium cassettes. There are input sockets for 
line in and out (phono), 5 pole DIN, and Y." mono 
jack sockets for left and right channels, allowing the 
use of low or medium impedance microphones. 
mic/DIN and line in have separate pairs of faders 
allowing mixing, the mic/DIN input passing through 
a pre-amplifier whilst the line in mixes passively. As 
is usual with many recorders the pre-amplifier on 
record serves also as the pre-amplifier I equaliser for 
the replay head, and unfortunately in the Teac A450. 
and A360 compromises have had to be made which 
seriously affect the signal to noise ratio. A Y." stereo 
headphone jack allows monitoring of both record 
and play back signals. A Dolby FM recording facility 
is also included, should Dolby B broadcasts ever be 
transmitted.

On replay, pre-recorded cassettes sounded 
extremely good with excellent stability and head to 
tape contact. Just a slight treble cut was measured 
at 10kHz (2dB) on both ferric and chrome equalis­
ation positions. Because of the machine's excellent 
stability the cut was not too noticeable. However, 
the replay signal to noise was rather poor, the 
machine's noise being inherently about equal to the 
noise produced by the cassette itself, causing the 
effective noise power to be exaggerated by about 
3dB. This rather poor play back noise affected the 
overall noise, which gave only a 40dB weighted 
reading ref. Dolby level when the Dolby circuits 
were inoperative. The Dolby circuit, however, did 
improve the figure by 10dB, the maximum improve­
ment theoretically possible.

The overall response on TDK SD ferric was pretty 
flat, a rise of 3dB at 10kHz being noted on both 
channels. The distortion on this tape was exception­
ally low, well below 0.5%, and thus very high levels 
could be recorded without distortion. On Sony HF 
ferric the distortion was slightly higher, averaging 
0.8%, but still very good, whilst the response 
showed a slight rise at 10kHz, particularly on the 
right. Both ferric biasing positions gave very good 
subjective listening qualities, and the cleanness, 
clarity and excellent stability with low wow and 
flutter (.075%) would make the machine highly 
recommendable. However, some 4dB more tape 
hiss was noted on ferric tape than should have been 
present, thus reducing the potentially very wide 
dynamic range. Unfortunately chrome tape (Sony) 

fared very badly, since there was a 4.5dB overall 
boost at 10kHz extending to a 5.5dB boost at 15kHz, 
with only average distortion. Again the noise was far 
higher than it should have been, and recordings 
sounded toppy and gritty on chrome, distortion 
being clearly audible even at average recording 
levels.

The microphone inputs had a very high sensi­
tivity of 140uV and had a very good clipping margin, 
96mV being required for distortion to become 
apparent. The hiss produced by the input pre­
amplifier was reasonably low. The DIN input 
sensitivity was 285uV with the same clipping point, 
but with an input impedance of 2k ohms-rather too 
low. Some 3dB of noise degradation occurred from 
a standard DIN source and this could so easily be 
optimised by Teac if the input impedance here was 
raised to 6.Bk ohms for example. The line input also 
degraded the noise slightly, there being too much 
attenuation, and the sensitivity was therefore only 
120mV. The multiplex filter had a very steep notch 
of 34dB but was unfortunately tuned incorrectly at 
20kHz, thus giving only 16dB at 19kHz. This is out­
side specification and whistle problems could occur 
with some stereo tuners. The meters under-read a 
64m sec pulse by 44dB, and the peak reading light 
came on at Dolby level. This could with advantage 
be adjusted by Teac to light about 4dB higher as 
otherwise users could tend to under record. A timer 
facility is provided which, with an accessory allows a 
recording to be made automatically at a pre-set time, 
the machine switching off at the end of the cassette. 
The deck functions all work very well, and 
ergonomically the machine was easy to use, so it is a 
pity that it must be criticised so heavily for its rather 
poor signal to noise ratio.
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TeacA450

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . +3.5/ -0.5dB
Ref. 333Hz FeCR02/LN . +1.5/ -0.25dB
Ref. 333Hz Chrome. ■ - ■ +3.5/ —0.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . . . 40dB
Dolby Improvement . . , 10dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out . 41.l.B
FeCR02/LN Dolby Improvement . . . 9.5dB
Chrome CCIR weighted Av. L+ R Dolby Out . 44.l.B
Chrome Dolby Improvement . . 8.5dB

DIN Input Noise Degredation . . 2.5dB
Line Input Noise Degredation . . . . idB
Spooling Time....................................... 2m 20s

Replay Azimuth Deviation from Average . . 32°
Microphone Input Sensitivity . . 138^V
Microphone Input Clipping.................... 95mV
Microphone Input Impedance Average . 35K
DIN Input Sensitivity . . . 285^V
DIN Input Clipping .  93mV
DIN Input Impedance Average..............................2K
Line Input Sensitivity . ......................... 117mV
Line Input Clipping . .............................. )10V
Line Input Impedance Average . . 74.5K

REPLAY RESPONSE 
Ferric 63Hz Average Left and Right . . . +2.75

Ferric 10kHz Average Left and Right .... -2
Chrome 10kHz Average Left and Right . -6.5

REPLAY NOISE
Ferric 20/20 worst channel ......................... 52.5dB
Ferric CCIR weighted Dolby Out.........................45.5dB

Ferric Dolby Improvement . . 10dB
Chrome CCIR weighted Dolby Out . . 45.5dB

Wow and Flutter Average . s . 0.07%
Speed Average ........................................ l..15%
Meter Undereread at 64ms . ....................5dB

DISTORTION
At Dolby Level monitoring input............................. 0.2%
Overall Ferric Av. L+R at Dolby Level........................ 0.35%
Overall Ferric Av. L+R at +4dB.............................. 1.1%
Overall FeCR02/LN Av. L+R at Dolby Level . . 0.85%
Overall FeCR02/LN Av. UR at +4dB........................ 2.6%
Overall Chrome Av. L+R at Dolby Level .... 1.9%
Overall Chrome Av. L+R at +4dB............................. 4.3%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R......................... +3.25
10kHz FeCR02/LN Dolby Out Av. L+R ... +1-5
10kHz Chrome Dolby Out Av. L+R....................+3

DYNAMIC RANGE
Ferric . . . 62.5dB
FeCR02/LN . . 62dB
Chrome . 61dB

TAPE USED
Ferric .... . 'TDKSD
FeCR02/LN . . . SONY HF
Chrome........................ SONY KR

Recommended Retail Price: . £232.00
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Technics RS-273US National Panasonic (UK) Ltd., 107/109Whitby Road,
Slough, Bucks. Slough 34522

The 273US is a two head machine with Dolby, and is 
in the lower price bracket. It is a horizontal top 
loading machine of conventional design and appear­
ance. As delivered, the azimuth was very accurately 
set at + So at 3kHz. The replay responses on both 
chrome and ferric tape were good, though slightly 
down in top on the left. This top loss was 
accentuated when the Dolby was switched in, 
tending to indicate a slight alignment error. Some 
second harmonic distortion was introduced by the 
replay amplifier which, although not serious, was 
above that expected. Play back of pre-recorded 
cassettes was generally impressive with low back­
ground noise and good stability and very good wow 
and flutter (0.09%).

Phono line inputs and outputs are provided as 
well as a 5 pole DIN socket and two miniature 
microphone jacks which were disliked. A %" stereo 
headphone jack socket is situated on the front of the 
machine. Either line or mic/DIN inputs are selected 
with a switch on the back panel. It was felt that this 
switch and the microphone sockets would be easier 
to use if they were on the front panel, and also that 
standard Y." microphone sockets would be better 
than the miniature ones fitted. Left and right input 
and output levels are set with four rotary controls. 
The VU meters are equipped with a peak check 
switch which increases the speed at which they 
can respond to short duration transients. With this 
switch on, the meters under-read only 4dB on an 
Sm sec tone burst, a very marked improvement on 
their performance in the ordinary position.

As with the Technics 676, it is- clear that the 
ordinary position of the VU meters . becomes 
redundant since the peak reading facility was found 
very accurate, and enables input programme levels 
to be adjusted to give optimum distortion/signal to 
noise performance. On Maxell UD ferric tape the 
overall distortion/sn performance at Dolby l^rel 
was very l^at0.65%, rising to2.2% at +4dB. The 
frequency response was very flat indeed but showed 
a very slight rise at the extreme hf end (e pen 
chart). The overall noise was pretty low and the 
subjective sound quality on ferric tape was very 
good indeed, particularly since the machine is 
relatively low prised. It seems that the overall quality 
on a cassette recorder is not necessarily dependent 
upon price, and undobutedly users will be very 
pleased with the quality of tis machine.

On chromium tape (TDK) the machine again per­
formed extremely well, with a very flat response 

which extended to 15kHz on the right channel but 
fell sharply above 12kHz on the left. The signal to 
noise ratio (CCIR weighted) ref. Dolby level, was 
extremely good at 56.SdB, especially since the 
distortion on chrome was reasonable at 1.8% for 
Dolby level. All the high frequencies were recorded 
cleanly and thus the machine was regarded as very 
satisfactory.

Speech recording produced a very clean sound 
with a low hiss level, although only just enough' 
gain was provided for speech only a few inches 
away from the microphone. An electret microphone 
with an inherently higher output is therefore 
desirable. The clipping margin was very good and 
would allow the recording of fairly loud instruments 
in close proximity to the microphone without 
distortion. Whilst the DIN input had good sensitivity 
and clipping margins, it had a very low input impe­
dance of 2.1k ohms, and as anticipated some hiss 
degradation of 4dB was noted from the standard 
DIN source. This could be improved if the manu­
facturers raised the DIN input impedance to 4.7k 
ohms since an adequate clipping margin is still 
available. The line input had a high input impedance 
and a sensitivity of 85mV, but would accept very 
high level input signals without distortion. Again, 
unfortunately, very slight hiss was added for an 
input level of 100mV, and therefore it is recommend­
ed that at least 300mV should be sent into the 
recorder to avoid hiss degradation. More than 
average phase jitter ( ±20°) was noted but this did 
not seem ot affect the overall performance too 
noticeably since the jitter was of very short duration. 
This machine, then, can be recommended at its 
price, but Technics are advised to make some minor 
modifications to the input circuitry to improve the 
compatibility on both the DIN and line inputs.
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Technics RS-273US

Replay Azimuth Deviation from Average . . 00
Microphone Input Sensitivity . . 305^V
Microphone Input Clipping........................... 41mV
Microphone Input Impedance Average ... 36K
DIN Input Sensitivity ■ ■ . 310^V
DIN Input Clipping . - - • . 43mV
DIN Input Impedance Average........................... 2.1K
Line Input Sensitivity _ _ . . 85mV
Line Input Clipping . ... )10V
Line Input Impedance Average.................................)100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right...........................+3
Ferric 1 OkHz Average Left and Right —1.5
Chrome 10kHz Average Left and Right . . —5.5

REPLAY NOISE
Ferric 20/20 worst channel ... 52.5dB
Ferric CCIR weighted Dolby Out........................... 50dB
Ferric Dolby Improvement...................................... 10dB
Chrome CCIR weighted Dolby Out . .... 54.5dB

Wow and Flutter Average................................................ 0.09%
Speed Average .......................................................+0.3%
Meter Under-read at 64ms............................................MB

DISTORTION
At Dolby Level monitoring input................................ 0.06%
Overall Ferric Av. L+R at Dolby Level . . . 0.65%
Overall Ferric Av. L+R at +4dB........................... 2.2%
Overall FeCR02/LN Av. L+R at Dolby Level . . - 
Overall FeCR02/LN Av. L+R at +4dB......................
Overall Chrome Av. L+R at Dolby Level .... 1.75% 
Overall Chrome Av. L+R at +4dB........................... 4.8%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R...........................+1
10kHz FeCR02/LN Dolby Out Av. L+R . ... -
10kHz Chrome Dolby Out Av. L+R ......................-0.5

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric _ . . +1.5/ -1.0dB
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome . ■ I +0.5/ -1.25dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out ■ ! ■ 42.5dB
Dolby Improvement . ? , ; B 9dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out ■
FeCR02/LN Dolby Improvement .
Chrome CCIR weighted Av. L+R Dolby Out. _ _ 47.75dB
Chrome Dolby Improvement . . . . 9dB

DIN Input Noise Degredation . 3.75dB
Line Input Noise Degredation . . . 2.25dB
Spooling Time 1m55s

DYNAMIC RANGE
Ferric . 63dB
FeCR02/LN . -
Chrome . . . 64.5dB

TAPE USED
Ferric ..................... MAXWELL UD
FeCR02/LN................................................
Chrome . _ . TDK KR
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Technics RS-610US National Panasonic (UKI Ltd., 107/109 Whitby Road,
Slough, Bucks. Slough ^5^

As it is at the bottom price limit of machines reviewed 
in this survey, any criticisms of this recorder should 
be related to the value it offers an average user. 
Dolby B processing is included with % " mic jacks, a 
5 pole DlN socket, and line in and out sockets 
together with a stereo headphone jack. All the basic 
controls are on the front but the cassette is loaded 
in the top. The record level control is a ganged 
stereo one with a separate balance control and 
the VU meters, not complemented by peak reading 
lights, under-read a 64m sec burst by 6dB and were 
thus reasonable. The wow and flutter performance 
was poor, the first sample measuring 0.25% 
average, whilst a second one submitted at the 
request of the manufacturer was still below average 
at 0.17%. The speed accuracy on both machines 
averaged 0.9% slow and was thus aoticeably 
slightly flat.

Both samples had a very good HF response, 
being within ± 1dB ref. 333Hz to lOkHz, but -the 
bass response appeared to be incorrect, showing 
approximately a 2.5dB loss at 50Hz. The replay 
weighted noise on ferric equalisation measured 
excellently at -52dB without Dolby and when .this 
was switched in an improvement of 10dB occurred. 
Pre-recorded cassettes sounded remarkably good 
but some azimuth wandering was noted and quite 
clearly the wow and flutter performance was not 
really satisfactory. The ovreall noise on ferric Maxell 
UD measured very well, averaging 43.5dB without 
Dolby, improving by 10dB when processing was 
switched in and this, surprisingly, was one of the 
best measured overall noise figures for ferric tape. 
The frequency response was remarkably flat, being 
within a dB or so to 10kHz on both channels, 
extending to 15kHz with a slightly rising response 
(see pen chart). The distortion measured pretty low 
at Dolby level, averaging 0.9%, but this deteriorated 
rapidly to reach an average of 3.4% at +4dB and 
thus high recording levels began to sound rough, 
although subjectively at reasonable levels the quality 
was very good. On TDK chrome tape the distortion 
averaged 2.1% at Dolby level, but rose to a some­
what poor 5.8% at +4dB, and thus the same 
comments apply on subjective distortion. The 
response on chrome showed a 3dB shelf loss from 
2kHz right up to 14kHz, but the overall response 
sounded surprisingly flat notwithstanding this.

The microphone input sensitivity measured 
WuV, which was too insensitive for moving coil 
microphones but sufficient for electrets. A Sonyy 

stereo electret gave excellent speech reproduction 
with a very wide dynamic range but with a suspicion 
of slight hardness. The clipping point of 44mV was 
very good. The DIN input was identical to the mic 
one, but the impedance was reduced from 6.6k 
ohms to 1.7k ohms which was rather too low, thus 
some hiss degradation was noticeable 12.5dBl from 
the standard DIN source. TThe line input ^ss vvery noisy 
at100mV, some 10dB hiss being added, but this was 
virtually at maximum sensitivity. Higher input levels 
reduced the hiss and above 50mV no hiss 
degradation occurred. Technics could definitely 
decrease the input attenuation of the line input to 
provide more sensitivity and less hiss at lower levels. 
No clipping problem was encountered at all on this 
input.

Although this machine has very simple facilities, 
it was reliable and felt to be very good value for 
money, but potential users sensitive to pitch varia­
tions would probably find the wow and flutter 
unacceptable. No cross talk or erase problems were 
found and the machine's basic simplicity again 
helps to recommend it. It may well be worthwhile, 
though, considering spending another £20 or so for 
a machine that performs better.
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Technics RS-610US

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . ... • +2/ -1dB
Ref. 333Hz FeCR02/LN................................ -
Ref. 333Hz Chrome..................................... - +Y.I -2%dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 43.6dB
Doi by Improvement..................................................... 9%dB
FeCR02/LN CCI R weighted Av. L+R Dolby Out . -
FeCR02/LN Dolby Improvement .
Chrome CCIR weighted Av. L+R Dolby Out. 47dB
throme Dolby Improvement..................................... 9%dB

DIN Input Noise Degredation . 2%dB
Line Input Noise Degredation . . . 11%dB *see retest
Spooling Time ................................ 2m 10s

Replay Azimuth Deviation from Average ... 43°
Microphone Input Sensitivity...................................... 400^V
Microphone Input Clipping............................................43.5mV
Microphone Input Impedance Average ...................... 6.6K
DIN Input Sensitivity .... . . 400^V
DIN Input Clipping ... . 43.5mV
DIN Input Impedance Average ... 1.7K
Line Input Sensitivity............................................ 105mV
Line Input Clipping...................................... . . )10V
Line Input Impedance Average , , )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right - +1%
Ferric 10kHz Average Left and Right......................—1
Chrome 10kHz Average Left and Right .... —5.13

REPLAY NOISE
Ferric 20/20 worst channel _ 54dB
Ferric CCIR weighted Dolby Out........................... 52Y.dB
Ferric Dolby Improvement . . 9%dB
Chrome CCIR weighted Dolby Out. ... 55%dB

Wow and Flutter Average . . , . 0.25% *see retest
Speed Average ........ . -0.95%
Meter Under-read at 64ms........................... MB

DISTORTION
At Dolby Level monitoring input........................... 0.45%
Overall Ferric Av. L+R at Dolby Level . . T 0.9%
Overall Ferric Av. L+R at +4dB . . , ., . 3.4%
Overall FeCR02/LN Av. L+R at Dolby Level . -
Overall FeCR02/LN Av. L+R at +4dB......................-
Overall Chrome Av. L+R at Dolby Level .... 2.1%
Overall Chrome Av. L+R at +4dB........................... 5.9%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R........................... + %
10kHz FeCR02/LN Dolby Out Av. L+R . . . . -
10kHz Chrome Dolby Out Av. L+R , —2%

DYNAMIC RANGE 
Ferric............................................... 61.6dB
FeCR02/LN................................................................-
Chrome . . : . 63dB

TAPE USED
Ferric . ................................MAXWELL UD
FeCR02/LN . . . . . _
Chrome........................... . TDK KR
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Technics RS-676US National Panasonic (UK) Ltd., 107/109Whitby Road,
Slough, Bucks. Slough 34522

The RS 676, a two head machine incorporating 
Dolby, is at the top of the wide range of Technics 
cassette recorders. A front loader, it has all front 
operated controls, including the transport functions 
which are solenoid operated, and may be remotely 
controlled from an optional plug in unit. The winding 
time for a C90 cassette was fairly fast at 1 min 36sec, 
but neat. The memory counter faciiity was 
accurate and useful. As delivered, the azimuth was 
reasonably well set at + 18° at 3kHz.

The replay response showed the bass to be 
incorrect but the hf end very flat -indeed, although 
just beginning to droop at 10kHz by an average of 
1dB on ferric and slightly less than this on chrome. 
Pre-recorded cassettes sounded consistently good 
with excellent head to tape contact. The replay 
signal to noise ratio was marginally below average, 
although adequate, and showed a 3.5dB improve­
ment on chrome, and a 10dB improvement when 
the Dolby circuit was switched in. Cassettes played 
back with good stability and virtually no audible 
wow and flutter, which measured .07%, one of the 
best measurements.

The phono line input sockets had a sensitivity of 
90mV in to 100k ohm, and would accept virtually 
any input level without clipping. This input was 
extremely quiet, having virtually no hiss at full 
sensitivity. A Dolby FM switch allows Dolby 
processed broadcasts to be recorded at a pre-set 
level, whilst being monitored with the processors 
switched to de-process, and this will be found useful 
if broadcasts are ever processed in the UK. Early 
samples had the incorrect equalisation here, but 
Technics have now corrected this. The 5 pole DIN 
input/output socket had an input sensitivity of 
420uV in to the somewhat tower impedance of 
2k ohms, and some slight noise degradation occurred 
from the muted DIN source, thus showing that 
Technics should raise the input impedance to 4.7k 
ohms or so, since there is an adequate clipping level 
of 42mV. The two %" microphone jack sockets on 
the front panel presented an input impedance of 19k 
ohms and a sensitivity of 40uV, certainly too in­
sensitive for moving coil microphones' but just 
satisfactory for electrets. The clipping level of 42mV 
is certainly satisfactory. A switch selects which 
source is to be recorded, the levels being set with a 
single stereo ganged control. Differences in levels 
between the channels are corrected with a separate 
balance control. The VU meters have a peak check 
owitoh whioh whon oolootod onobloc thorn to 

respond to short transients only under-read- 
i ng by 4dB on an Bm sec tone burst, thus making 
the ordinary position of the switch somewhat 
redundant.

The overall performance on the recommended 
ferric tape (Maxell UD) was most impressive, and 
the measurements of flat frequency response, tow 
distortion (0.7% at Dolby level) and very good 
azimuth stability were all confirmed by the llstening 
tests.

The overall response on chrome tape was most 
disappointing, the frequency response with Dolby 
in being 6dB down at 10kHz: Distortion was 
apparent at high levels but was not serious. Erasure 
of high level recordings made on chrome tape was 
very good, and cross talk between left and right 
channels and between programmes recorded in 
opposite directions was good at all frequencies. The 
overall noise was just a little higher than it should be, 
but the tow distortion at high levels, on ferric tape, 
permits a good signal to noise ratio still to be 
obtained.

The deck includes a useful memory counter and 
all the controls were smooth. It is a pity that 
Technics have not incorporated a switch position for 
Ferrichrome, for this tape type would undoubtedly 
work well on the machine. Since chrome tape will be 
almost certainly on the way out within two years or 
so, perhaps the chrome position could be replaced 
with a ferrichrome one with appropriate changes of 
record equaHsation and bias. Loading a cassette was 
very simple, and no trouble was experienced with 
any jamming or azimuth variations.

The RS 676 is pleasantly designed and was liked 
by the laboratory staff for its ease of operation and 
rel¡ab¡iity. Notwithstanding its relativeey excellent 
performance on ferric tape its rather high price 
should be considered. Readers should be reminded 
that Technics do not recommend chrome tape, and 
i ncorporate the facility only in passing.

132



Technics RS-676US

Replay Azimuth Deviation from Average 26°
Microphone Input Sensitivity . 400^V
Microphone Input Clipping . 42mV
Microphone Input Impedance Average . 19K
DIN Input Sensitivity ... .................... 420^V
DIN Input Clipping..................................................42mV
DIN Input Impedance Average......................... 2K
Line Input Sensitivity . . ..............................89mV
Line Input Clipping . .............................. )10V
Line Input Impedance Average . . 100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right , , .......... +2.63
FerriclOkHz Average Left and Right....................-1.13
Chrome 10kHz Average Left and Right , -5%

REPLAY NOISE
Ferric 20/20 worst channel...................................51dB
Ferric CCIR weighted Dolby Out.........................49dB
Ferric Dolby Improvement . . . 10dB
Chrome CCIR weighted Dolby Out. . . 52%dB

Wow and Flutter Average........................................ 0.07%
Speed Average..........................................................-0.04%
Meter Under-read at 64ms . .............................. lYadB

DISTORTION
At Dolby Level monitoring input.........................0.13%
Overall Ferric Av. L+R at Dolby Level ..... 0.65%
Overall Ferric Av. L+R at+4dB..............................2.85%
Overall FeCR02/LN Av. L+R at Dolby Level . . -
Overall FeCR02/LN Av. UR at +4dB . . .­
Overall Chrome Av. L+R at Dolby Level . . 2.6%
Overall Chrome Av. L+R at+4dB . . . 6.4%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R.................... +%
10kHz FeCR02/LN Dolby Out Av. L+R. . -
10kHz Chrome Dolby Out Av. L+R . -3

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . . +1.25/ -0.2MB
Ref. 333Hz FeCR02/LN .
Ref. 333Hz Chrome . +0.25/ -3.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42dB
Dolby Improvement. . SY.dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . 46dB
Chrome Dolby Improvement 9Y.dB

DIN Input Noise Degredation . 2dB
Line Input Noise Degredation Y.dB
Spooling Time lm 38s

DYNAMIC RANGE
Ferric . 61.5dB
FeCR02/LN
Chrome........................   62.5dB

TAPE USED
Ferric . ................... MAXWELL UD
FeCR02/LN  
Chrome . ............................. TD K KR
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Telefunken MC2200 AEG (Telefunken) Ltd., Bath Road, Slough, Bucks,
SL1 4AW. Slough 872110

This machine has oniy one 5 pole DIN input socket 
for interconnection with DIN equipment and a 5 pole 
DIN socket for microphone. There is also a DIN 
socket for headphone monitoring. The normal DIN 
input has about the optimum impedance on 6.5k 
ohms and is very sensitive, but unfortunately has 
bad clipping problems, thus possibly causing 
difficulties interconnecting with some DIN equip­
ment. A normal phono type receiver would overload 
it very badly unless fitted with very high value source 
resistors. The microphone input was tested with the 
Telefunken capacitor microphone supplied and 
whilst this was of very good quality clipping was 
produced when recording some singing about 18" 
away from the mic. Some strange transient spits 
occurred, mainly on the left channel, confirming the 
laboratory's diagnosis that a serious problem exists 
in the Dolby processing which is shown in particular 
on the pen charts for chromium tape. The 5 pole 
input/output socket is located rather inaccessibly 
very close to the mains input lead, the plug having 
to be inserted sideways rather than straight.

The recorder also includes an automatic record 
level control, in addition to two faders for left and 
right respectively. The meters were quite effective 
under reading only 4dB on a 64msec pulse, but no 
peak reading indicator is provided. A switch selects 
either the 5 pole DIN input at the rear or the mic 
socket at the front, and this at least works well and 
optimises the hiss levels so that, provided that the 
correct input level is achieved from a DIN receiver, 
distortion and noise should not be a problem. On 
play back the azimuth was found rather unstable 
and it seemed that the two gaps were out of line. 
This meant that no correct azimuth could be 
reached for a pre-recorded cassette if the external 
hi-fi system was switched to mono, thus effectively 
paralleling the two outputs. The Dolby circuitry 
seemed to be at fault, since most pre-recorded 
cassettes caused the sound to swing over to the left 
channel on quiet passages. This gave a very un­
stable sound picture. The replay noise level was just 
adequate, but some slight hum was noticeable 
overall, although the hiss levels were jn general 
good. On ferric tape the response sounded 
reasonable although the pen chart recordings 
showed a fairly considerable loss. This was investi- 
agated and the pen chart loss was produced by the 
effect of a large capacitor in parallel with the input 
circuit, the fault being similar to that found on the 
B & 0. This, in cffnct, mnons that opproximotoly

5dB loss at 10kHz was produced in the input circuit 
from the DIN specified source impedance of 470k 
ohms. The loss was not noticed subjectively since 
the machine was then driven from a very low source 
impedance. Quite considerable phase jitter was 
noticed of ±20° at 10kHz. Despite these mechanical 
problems, the wow and flutter measured very low 
at .08%. The speed accuracy was very poor, the 
machine running approximately 1.5% fast, certainly 
enough to disturb a musician.

The overall distortion on ordinary BASF LH 
cassettes measured only 1.3% at Dolby level, rising 
to 3% at +4dB, and this was considered very good 
since ordinary LH tape has much more distortion 
than super LH. Chromium tape measured about 
average at 1.8% at Dolby levef but slightly better 
than average at 4% at 4dB. The response on 
chromium tape with Dolby in, however, showed the 
machine to be totally mis-set by the factory with 
incorrect Dolby settings and equalisation.

The record and replay buttons were adjacent, and 
this is unwise because accidental erasure could 
occur if the usets dep^^nd both buttons at once with 
one finger. The styling of the machine was very 
good and it was most unfortunate that the 
electronics have had to be so severely criticised. 
Because of the response and very bad input clipping 
problems, this machine cannot really be 
recommended, and the DIN input circuitry design 
did not even anywhere approach the DIN specifi­
cation for response, which is very surprising since 
the manufacturers are one of the most important 
German companies.

Between the devil of DIN specified inputs and the 
deep blue sea of the treble loss encountered from a 
DIN source, it was found extremely difficult to 
measure the overall response. Telefunken must 
correct this anomaly.
Telefunken were consulted re the input problem 
and have agreed to reduce the input impedance to 
2.2k ohms and to remove the offending input 
capacitors on future samples. This will improve the 
clipping margin and remove the high frpouency loss 
on the DIN input.
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Telefunken MC2200

Reptay Azimuth Deviation from Average _ , ? 23°
Microphone Input Sensitivity : 165gV
Microphone Input Clipping . 16.5mV
Microphone Input Impedance Average . 6.5K
DIN Input Sensitivity 165gV
DIN Input Clipping 17mV
DIN Input Impedance Average 65K
Line Input Sensitivity . . , . . - —
Line Input Clipping . —
Line Input Impedance Average —

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . + 1
Ferric 1OkHz Average Left and Right . + 1
Chrome 1OkHz Average Left and Right , . _ + 1.25

REPLAY NOISE
Ferric 20/20 worst channel 46dB
Ferric CCI R weighted Dolby Out 48dB
Ferric Dolby Improvement . . . MB
Chrome CCIR weighted Dolby Out . 52.25dB

Wow and Flutter Average .DB%
Speed Average +1.5%
Meter Under-read at 64ms . 3dB

DISTORTION
At Dolby Level monitoring input , , —
Overall Ferric Av. L+R at Dolby Level . 1.3%
Overall Ferric Av. L + R at +4dB 3.3%
Overall FeCR02/LN Av. L+R at Dolby Level . —
Overall FeCR02/LN Av. UR at t4dB . . —
Overall Chrome Av. L+R at Dolby Level 1.85%
Overall Chrome Av. L+R at +4dB , 3.9%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R...................... -4.75
10kHz FeCR02/LN Dolby Out Av. L+R 
10kHz Chrome Dolby Out Av. L+R —3.5

OVERALL DEVIATION (100Hz-12kHzJ
Ref. 333Hz Ferric +0/ -6dB
Ref. 333Hz FeCR02/LN .
Ref. 333Hz Chrome . +0/ -5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out , , , 42.75dB
Dolby Improvement . 12dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement
Chrome CCIR weighted Av. L+R Dolby Out . . 46.MB
Chrome Dolby Improvement . "M.25^

DIN Input Noise Degredation 0.2MB
Line Input Noise Degredation —
Spooling Time 1m 50s

DYNAMIC RANGE
Ferric . 60dB
FeCR02/LN . -
Chrome . 65.5dB

TAPE USED
Ferric BASF LH
FeCR02/LN................................
Chrome . .......................................... BASF KR

£128.00Recommended Retail Price:

Telefunken MC2200: BASF KR Dolby In
Telefunken MC2200: BASF KR Dolby Out
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Telefunken MC3300 AEG (Telefunken) Ltd., Bath Road, Slough, Bucks,
SL1 4AW. Slough 872110

Senior to the 2200, this machine performed very 
much more satisfactorily. The deck, built in precise 
accordance to DIN specifications, is provided with a 
5 pole DIN input/output socket, a stereo mic socket 
and a DIN headphone socket. No phono input or 
output was provided, and because of the machine's 
extremely low input impedance and very poor input 
clipping margin it must be driven from a receiver 
designed precisely to DIN specifications, since the 
input clips at only 10mV. Microphone or DIN inputs 
are switch selectable and no output is available for 
monitoring, with the exception of the headphone 
output which has its own gain control. The recording 
level meters have very strange ballistics, since they 
actually over-read a 64m sec pulse by 2dB and under­
read an 8m sec pulse by 7dB. In practice on a music 
programme they seemed to under-read transients 
by about 4dB, which is good when compared with 
most recorders having normal VU meters. The styling 
was extremely good and the deck function push 
buttons very easy to use, most of their operations 
controlling solenoids and micro switches. It is 
possible to change from any function to another 
rapidly, and in general the deck performed well but 
had a wow and flutter figure which is rather high 
at 0.18%, enough to give audible wow on many 
music programmes. Phase jitter was not too good 
and each re-insertion of a cassette produced a slightly 
different azimuth. Unfortunately, like its sister model, 
the speed was 1.5% fast, which will affect musicians 
wishing to accompany tapes.

The replay signal to noise was adequate and the 
frequency response measured extremely flat being 
within ±1dB (ref. 333Hz) from 63Hz to 10kHz of the 
new internationally recommended standard of 3180/ 
120u sees on both channels. This gave a very even 
clarity of sound replaying pre-recorded cassettes, 
and the azimuth was pretty stable. Head to tape 
contact was good, but audibly very slight pumping 
was heard in the replay Dolby circuits, although this 

. could have been due to production faults in the pre­
recorded cassettes played. Despite Telefunken 
setting the recorder up for ordinary BASF LH tape, 
which in the tests consistently gave much higher 
distortion than Super LH the overall response when 
Dolby was switched in was fairly reasonable and 
sounded well. The distortion, of course, was not as 
good as many other machines, and would have been 
dramatically better if the machine had been biased 
for Super LH; AEG/Telefunken are advised to reset 
all their machines for the better tape. The overall 

signal to noise ratio was quite reasonable at 43dB, 
showing a 9.5dB improvement when the Dolby 
circuits were operative on both record and play back. 
Chrome tape produced an overall signal to noise 
ratio with Dolby of 56.5dB, a very good figure, but 
alas produced a rather high distortion of 3% at Dolby 
level, reaching 8% at +4dB, which did not deter­
iorate when the Dolby circuits were operative. The 
response on chrome was very bad on the left channel, 
but better on the right, and showed a Dolby level 
record calibration error which is surprising, since the 
specified tape was used.

The microphone input was tested with the Tele­
funken capacitor microphone supplied for use with 
the recorder, and the speech quality recorded was 
extremely good. Ferric recordings made from the DIN 
input, incidentally, were also good but remember 
that the recorder needs an extremely low level to 
avoid clipping (see section in the forward explaining 
interconnection with other equipment). Apart from 
the poor wow and flutter figures, the DIN input 
specified circuitry and the poor performance on 
chrome tape, this machine was liked, and it is felt 
that the manufacturers should heed the criticisms 
when developing new models. It might be said 
somewhat sarcastically that this is the most DIN type 
machine in the survey, and shows clearly the serious 
ergonomic errors with the DIN specified connection 
parameters. Is it not time for Germany to come in 
to step with the rest of the world by acknowledging 
phono sockets and line input/output connections 
and standards, rather than attempting to force every­
one to adopt the old-fashioned German standard? 
Notwithstanding these criticisms, this machine can 
be recommended specifically for interconnection 
with DIN equipment.

Telefunken have now agreed to modify the input 
circuitry to give 30mV clipping on mic/DIN but also 
reducing the mic/DIN sensitivity to 180uV-still 
adequate. This considerably improves DIN input 
compatibility.
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Telefunken MC3300

Replay Azimuth Deviation from Average . 82°
Microphone Input Sensitivity............................................100^V
Microphone Input Clipping .........................9.5mV
Microphone Input Impedance Average . 2K
DIN Input Sensitivity 105^V
DIN Input Clipping 9.9mV
DIN Input Impedance Average 2K
Line Input Sensitivity -
Line Input Clipping
Line Input Impedance Average ..

REPLAY RESPONSE
Ferric 63Hz Average Left and Right +2.25
Ferric 1OkHz Average Left and Right -0.5
Chrome 10kHz Average Left and Right , : . +1.5

REPLAY NOISE
Ferric 20/20 worst channel 51dB
Ferric CCIR weighted Dolby Out.............................47.5dB
Ferric Dolby Improvement ...................... 10dB
Chrome CCIR weighted Dolby Out . 51dB

Wow and Flutter Average 0.18%
Speed Average . +1.5%
Meter Under-read at 64ms . . +2dB

DISTORTION
At Dolby Level monitoring input . .
Overall Ferric Av. L+R at Dolby Level . 2.2%
Overall Ferric Av. L+R at +4dB "6.3%
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. UR at t4dB . -
Overall Chrome Av. L+R at Dolby Level 3.8%
Overall Chrome Av. L+R at+4dB 7.6%

OVERALL RESPONSE
lOkHz Ferric Dolby Out Av. L+R . +0.25
lOkHz FeCR02/LN Dolby Out Av. L+R
lOkHz Chrome Dolby Out Av. L+R . . -1.25

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric +l/-1.75dB
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome. . +0.5/ -3dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 42.75dB
Dolby Improvement . . 9.75dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out -
FeCR02/LN Dolby Improvement -
Chrome CCIR weighted Av. L+R Qolby Out . 47.25dB
Chrome Dolby Improvement 9.25dB

DIN Input Noise Degredation ..................... OdB
Line Input Noise Degredation - . .
Spooling Time 1m 22s

DYNAMIC RANGE
Ferric 60dB
FeCR02/LN
Chrome . 61.5dB

TAPE USED
Ferric BASF LH
FeCR02/LN
Chrome . BASF KR

Recommended Retail Price: £208.00
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Telefunken MC3300: BASF KR Dolby In
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Trio KX620 B H Morris & Co. Ltd., The Hyde, Hendon,
London NW9 6JJ. 01-205 641

Fortunately, this machine performed much better 
than the rather poor KX710 and it incorporates 
Dolby B processing and provision for ferric, ferri­
chrome and chrome cassettes. A switch selects 
either line or mic/DIN with two available sensitivities, 
the recording level control being a dual concentric 
one. The VU meters under-read a 64m sec tone burst 
by SdB and therefore setting peak recording levels 
was difficult especially since no peak reading lights 
are provided. The machine. is a front loader, including 
two 14" jack sockets for mic input and a stereo 
headphone jack on the front panel with all the other 
inputs and outputs on the rear, which include line 
in and line out phono sockets and a 5 pole DIN 
socket. The microphone input automatically switches 
to mono if only the left mono jack is used and the 
sensitivity measured 320uV. The clipping level was 
38mV, which increased to 150mV with an input 
sensitivity decreased to 1.3mV in the lower sensitivity 
position. The DIN input was identical in sensitivity 
and clipping to the microphone input and the input 
impedance was 3.7k ohms instead of 8.3 for the 
microphone input. The impedance on microphone is 
halved if only one microphone is inserted.

The wow and flutter measured 0.13%, which was 
adequate and the speed accuracy was excellent. 
The stability was in general good, although the 
cassette itself was held rather loosely in the mechan­
ism, thus causing the azimuth to vary slightly on 
each insertion. The deck controls allow rewind to be 
selected directly from play and back again without 
depressing. the stop button. No cross talk or erase 
problems were encounterd.

On replay the response was found to be extremely 
flat, having a measured response of ildB from 
50Hz to 10kHz ref. 333Hz on both tracks. The chrome 
response was equally good and so indeed was the 
replay noise performance, one of the best measured 
at -66.5dB average with Dolby switched in. Pre­
recorded cassettes played back excellently with good 
head/tape contact but just a suspicion of azimuth 
wander. The noise was also subjectively very low.

Bias positions are provided for ferric and chrome 
tapes and equalisation for normal ferric and chrome 
with a third position bearing the legend 'reserve'. 
The importers were unable to provide us with any 
concrete information about this reserve equalisation, 
but subjectively it appeared to being in a top boost 
on record and improved the overall response per­
formance on ferric tape. B.H. Morris indicated that 
the machine had been set up for TDK CM SD and 

this unfortunately gave an appalling distortion figure 
of 3.4% at Dolby level, rising to 9% at +4dB. The 
treble response also was poor, measuring some 5dB 
down at 10kHz. On our advice the importers agreed 
to our testing the machine with BASF Super LH, 
which proved to have far better distortion at Dolby 
level (0.5%), rising to 2% at +4dB. The response 
was slightly better but still -3.5dB at 10kHz on the 
left but the right was clearly overbiased on both 
tapes since the response still measured about 6dB 
down at 10kHz. The sound quality on BASF Super 
LH and Maxell was very good, although slightly 
muffled, and the overall tape noise measured very 
well at -43.5dB without Dolby, improving by 
9.75dB with Dolby. Trio have obviously done well 
in their basic electronic design, but perhaps the 
factory quality control needs some improvement 
because the response figures were a little unsatis­
factory. TDK chrome ' gave a very acceptable dis­
tortion figure of 1.6% at Dolby level, rising as usual 
to 3.7% at +4dB. With Dolby processing in the 
excellent signal to noise ratio (weighted) of 57.5dB 
was measured, this being one of the best overall 
noise figures checked in the tests. The response was 
rather odd, showing an average dip at 2kHz of 
some 3.75dB, but rising again to approximately flat 
at 10kHz (see pen charts). The overall quality here, 
though, was good, although a lack of presence was 
noted. The machine was liked and seemed to be 
reliable and it is fair to mention that since it was a 
prototype virtually no technical data or circuits were 
available and the machine was a very late entry for 
review. On a listening test the reserve eq seemed 
to .give much better high frequency performance on 

• ferric tape, but it was aot found possible to get any­
where near a flat response on Sony ferrichrome tape. 
It is hoped that B.H. Morris will be able to improve 
on Trio's quality control and no doubt they will be 
doing extensive sample checks on the new model to 
ensure that they come up to the manufacturers' 
specifications.

The importers are part of the Audiotronics group, 
who also own Laskys, the well known discount 
house.
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Trio KX620

Replay Azimuth Deviation from Average . 20
Microphone Input Sensitivity ... 320^V
Microphone Input Clipping 38mV
Microphone Input Impedance Average . 83K
DIN Input Sensitivity . 315pV
DIN Input Clipping   38mV
DIN Input Impedance Average..............................3.7K
Line Input Sensitivity g . . ; .......... . 153mV
Line Input Clipping . . )10V
Line Input Impedance Average . . )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right....................+3.13
Ferric 10kHz Average Left and Right . . -%
Chrome lOkHz Average Left and Right -5.32

REPLAY NOISE
Ferric 20/20 worst channel . . 56dB
Ferric CCI R weighted Dolby Out . . 53dB
Ferric Dolby Improvement . . 9%dB
Chrome CCIR weighted Dolby Out . . ■ 56%dB

Wow and Flutter Average . ... 0.13%
Speed Average.......................................................+0.27%
Meter UndeMeadot 64ms........................................&!B

DISTORTION
At Dolby Level monitoring input . . . 0.14%
Overall Ferric Av. L+R at Dolby Level . . . 3.4%
Overall Ferric Av. L+R at +4dB 8.95%
Overall FeCR02/LN Av. L+R at Dolby Level 0.87%
Overall FeCR02/LN Av. UR at t4dB . 2.3%
Overall Chrome Av. L+R at Dolby Level .... 1.6% 
Overall Chrome Av. L+R at t4dB . , 3.7%

OVERALL RESPONSE
lOkHz Ferric Dolby Out Av. L+R . . . -2Y,
lOkHz FeCR02/LN Dolby Out Av. L+R +3.75
lOkHz Chrome DolbyOut Av. L+R -%

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric +0.5/ -4,5dB
Ref. 333Hz FeCR02/LN . +3.75/ -1.25dB
Ref. 333Hz Chrome . +0.5/ -2.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R DolbyOut 43Y,dB
Dolby Improvement . . . 9%dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 43eadB
FeCR02/LN DolbyImprovement _ * . . , 10Y,dB 
Chrome CCIR weighted Av. L+R Dolby Out . 48dB 
Chrome Dolby Improvement 9Y,dB

DIN Input Noise Degredation 2eadB
Line Input Noise Degredation 1dB
Spooling Time 1m 52s

DYNAMIC RANGE
Ferric 58.5dB
FeCR02/LN 65dB
Chrome 66dB

TAPE USED
Ferric TDKSD
FeCR02/LN ................... SONY FeCr
Chrome . . TDK KR

Recommended Retail Price: £158.00

Trio KX620: TDK KR Dolby In
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Trio KX710 B H Morris & Co. Ltd., The Hyde, Hendon, London
NW9 6JJ. 01-205 641

This machine is basically a typical stereo cassette 
deck including Dolby B processing and limiters on 
record. The usual phono line in and output sockets 
are provided, in addition to a 5 pole DIN, and Y." 
jacks. The mechanics allow the user to go from play 
into spool direct, and the tape remained in contact 
with the replay head during spooling, which was 
found very useful. Unfortunately the machine's 
performance leaves a lot to be desired and whilst 
the replay noise was a little below average the overall 
record noise performance was very poor indeed. 
The distortion overall was also very poor and thus - 
available dynamic range very limited.

The replay frequency.response, whilst being good 
on the left channel for both ferric and chrome, •had a 
shelf up of 2dB on the right channel which tended 
to spread high frequency transients to the right. 
Some azimuth wander was noticed when pre­
recorded tapes were replayed, and this was con­
firmed by the poor phase jitter measurement of 
±30° at 101 Hz.. When a recorded cassette was 
withdrawn from the machine and then replaced the 
azimuth slowly wandered and ultimately approached 
the correct one. It is assumed that this was due to 
the pinch wheel assembly being incorrectly set by 
the factory. The wow iind flutter measured about 
average at 0.12% but the speed was set extremely 
accurately, averaging only 0.1% fast, which was 
quite remarkable. The spooling time for a complete.. 
C90 was extremely fast, averaging 50 sees, andthis 
could be serious with some makes of cassette.

On BASF LH cassettes the overall distortion at 
Dolby level averaged 2.9% which increased to 7.5% 
average at +4. Chromium tape fared even worse, 
9.5% average at Dolby level, and the incredible figure 
of 17% at +4, about the highest distortion at this 
level measured in the tests.

The overall response on ferric on the left channel 
showed a 5dB boost" at 5kHz and-3 Y:.dB at 10kHz 
when the Dolby was in use (see pen chart) and on 
the right channel a 6dB boost was noted at 8kHz. 
This produced a very spikey high frequency quality 
which was rather objectionable at high level. Distor­
tion sounded very bad. On chromium tape the 
response was pretty good on the left channel, but 
had odd variations on the right (see pen chart). Quite 
clearly this machine could not have been properly 
quality controlled at all and was badly underbiased.

There was a serious input pre-amplifier noise 
problem, for even when the record gain controls at 
minimum hiss could be heard before recording whilst 

monitoring. This hiss level was so bad that the Dolby 
circuitry only gave approximately 5dB hiss reduction, 
since the hiss was introduced before the Dolby record 
circuit. Some rather poor input circuitry was respon­
sible for this hiss, since all input signals were atten­
uated to a very low level before being amplified all 
the way up again. It was not possible to judge. 
seriously the quality of the microphone pre-amplifiers 
because of the hiss and distortion problems on this 
model but the microphone recording was felt to be 
as good as could be expected. The VU meters per­
formed fairly well and the peak reading light was 
helpful. The microphone input circuit had adequate 
sensitivity for speech recording, whilst the DIN and 
mic input had very good clipping margins and 
reasonable impedances. The line input was a little 
insensitive, since it required just over 100mV with 
the record levels at full gain to reach Dolby record 
level.

It is a pity that this machine has had to be criticised 
so severely, and although most of the problems arose 
because of bad quality control and alignment the 
input circuit.should also be modified by the manu­
facturers to remove the hiss problem. A Dolby FM 
record facility is provided, and when this was 
depressed a considerable decrease of hiss resulted, 
but the response of course changed in accordance 
with Dolby's specification. It could not, therefore, 
be used to remove hiss since quite a severe top loss 
would become apparent.

140



Trio KX710

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric +2.75/ -1.25dB
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome . . +1.75dB/ -0.75dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out
Dolby Improvement...
FeCR02/LN CCIR weighted Av. L+R Dolby Out
FeCR02/LN Dolby Improvement . .
Chrome CCI R weighted Av. L+R Dolby Out . .
Chrome Dolby Improvement . .

38.5dB
3.7WB

41dB 
5dB

DIN Input Noise Degredation 1.5dB
Line Input Noise Degredation . . 2.5dB
Spooling Time . . 1m 50s

Replay Azimuth Deviation from Average 20°
Microphone Input Sensitivity . . । . 258^V
Microphone Input Clipping . , , 97mV
Microphone Input Impedance Average . 9.1K
DIN Input Sensitivity . . . 258^V
DIN Input Clipping . .... 97mV
DIN Input Impedance Average . . . 4.JK
Line Input Sensitivity . . . . 103mV
Line Input Clipping .... . )10V
Line Input Impedance Average ... )100K
REPLAY RESPONSE
Ferric 63Hz Average Left and Right । , +2
Ferric 10kHz Average Left and Right . +1
Chrome 10kHz Average Left and Right ........... . -4.75

REPLAY NOISE
Ferric 20/20 worst channel........................... 49dB
Ferric CCI R weighted Dolby Out _ 43.75dB
Ferric Dolby Improvement _ _ 10dB
Chrome CCI R weighted Dolby Out .... 47dB

Wow and Flutter Average . 0.11%
Speed Average ...................... +0.07%
Meter Under-read at 64ms . . . WB

DISTORTION
At Dolby Level monitoring input ... 0.061%
Overall Ferric Av. L+R at Dolby Level . . 2.9%
Overall Ferric Av. L+R at +4dB.................................7.4%
Overall FeCR02/LN Av. L+R at Dolby Level . -
Overall FeCR02/LN Av. L <-R at +4dB . .
Overall Chrome Av. L+R at DolbyLevel . 13.4%
Overall Chrome Av. L+R at +4dB...................... 20%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R . ... +2.5
10kHz FeCR02/LN Dolby Out Av. L+R . , . . -
10kHz Chrome Dolby Out Av. L+R......................+1.25

DYNAMIC RANGE
Ferric . . - 48.5dB
FeCR02/LN
Chrome . 49dB 

'TAPE USED 
Ferric 
FeCR02/LN 
Chrome .

BASF LH

BASF

Recommended Retail Price: . . , £140.00

Trio KX710: BASF KR Dolby In
Trio KX710: BASF LH Dolby In
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UherCG320 Uher (UK) Ltd., PO Box 30, Braintree, Essex, CM7 7RG.
037623192

Without Dolby, this machine is very overpriced, 
although DNL is provided on replay. There are only 
DIN sockets for the main input and output circuits 
but the machine does include a stereo monitoring 
amplifier. A DIN headphone socket is provided on the 
front panel, together with stereo microphone and 
dubbing sockets, the remainder being on the back 
panel. The monitor amplifier, incidentally, is capable 
of 5W output rms in to 4 ohms externally, although 
the power is reduced in to the two internal speakers 
provided. Whilst the replay response at the bass end 
showed it to have the incorrect time constant of 
1590u sees the treble end was extremely flat to 
10kHz. Dolbyed pre-recorded cassettes played back 
on the machine were much too toppy, although by 
reducing the treble with the internal tone control 
the reproduced sound using the internal power 
amplifiers was reasonably good, but pumping was 
audible because there is no Dolby. Unfortunately, 
an intermittent contact in the monitor circuit caused 
considerable variations in gain on one of the loud­
speakers, which was corrected by applying a con­
siderable thump on the right of the machine. When 
monitoring externally the replay noise level was 
average; but some intermittent head/tape contact 
was noted which added to some azimuth wander. 
Much better results overall were obtained and thus it 
is assumed that the machine is rather sensitive to 
the cheaper Cr type cassettes used for pre-recorded 
products. The chromium replay equalisation was also 
very flat and the noise was reduced by approximately 
4.5dB which is precisely correct. The machine was 
tested overall with BASF Super LH tape and whilst 
distortion was very low at Dolby level (0.6%) a slight 
treble roll off of approximately 2.5dB at 10kHz was 
noted, showing the machine to be slightly over 
biased. The overall signal to noise was very good at 
-44dB weighted although, as the machine had no 
noise reduction, hiss was clearly noticeable even 
when recording at a high level. Whilst the distortion 
subjectively was generally low at high volume levels, 
some bass distortion became apparent. The head to 
tape contact was clearly better overall, and stability 
and phase jitter were reasonable. On chromium tape 
distortion was very bad at Dolby level, reaching 
3.4% which worsened to 7.3% at +4dB. Quite 
intolerable distortion was audible at low frequencies. 
As with ferric tape the response was approximately 
3dB at 10kHz overall. Chrome tape was clearly under 
biased and under equalised, since drop outs were 
continuously noted here. More bias would have^ 

considerably improved the drop out performance 
but then much more equalisation on record would be 
necessary to obtain an overall flat response. The 
noise level referred to Dolby level was significantly 
better on chrome but since the distortion was so bad 
chrome tape was virtually unusable.

The record level meters unde-read a 64mm sec tone 
burst by 3.5dB and were thus reasonably good. They 
would be satisfactory for estimating programme 
levels on ferric tape, but chrome tape would have to 
be considerably under-recorded to avoid distortion.

The microphone input was quite sensitive at 
130uV. The mic input circuitry had a very low noise 
level and, although good quality could be achieved 
with a high quality microphone, the Uher one 
supplied gave rather a muffled sound. The DIN input 
impedance measured 49k ohms, much too high, 
and thus treble loss would become apparent 
when the equipment is driven from a DIN receiver. 
This was almost certainly the reason for the overall 
drooping treble response measured on the pen 
charts, since the input signal was supplied to the 
machine through the typical DIN specified external 
circuit. Uher should decrease this impedance and 
thus improve compatibility. The wow and flutter 
measured well at 0.09% and the speed accuracy 
was reasonable at 0.5% fast.

In general, this machine performed fairly well on 
ferric tape, considering no Dolby is included, and no 
cross talk or erase problems were encountered. The 
machine can be driven from an external 12V supply 
and, since stereo monitoring is provided, could give 
quite an acceptable performance on a boat or in the 
field, for example, although it is felt that the battery 
recorders incorporating Dolby also reviewed in this 
book would give much better value for money.
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UherCG320

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric ... +1/ -3dB
Ref. 333Hz FeCR02/LN................................ ..
Ref. 333Hz Chrome..................................... +1.5/ -3dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 44dB
Dolby Improvement..................... ............................... -
FeCR02/LN CCIR weighted Av. LtR Dolby Out - 
FeCR02/LN Dolby Improvement . _ .
Chrome CCIR weighted Av. L+R Dolby Out . . 47.MB
Chrome Dolby Improvement . _ -

DIN Input Noise Degredation । OdB
Line Input Noise Degredation 
Spooling Time ......................  1m 7s

Replay Azimuth Deviation from Average 20
Microphone Input Sensitivity . . । । ■ 130^V
Microphone Input Clipping 190mV
Microphone Input Impedance Average . . . 5.BK
DIN Input Sensitivity ... . . 4.2mV
DIN Input Clipping . . 1.65V
DIN Input Impedance Average . 49K
Line Input Sensitivity 82mV
Line Input Clipping ............... )10V 
Line Input Impedance Average . )100K

REPLAY RESPONSE
Ferric 63Hz Average Left and Right......................—0.25
Ferric 1 OkHz Average Left and Right -1
Chrome 10kHz Average Left and Right .... +0.75
REPLAY NOISE
Ferric 20/20 worst channel , 53dB
Ferric CCIR weighted Dolby Out........................... 49.25dB
Ferric Dolby Improvement ...... . -
Chrome CCIR weighted Dolby Out . _ 43.75dB

Wow and Flutter Average...................... . 0.09%
Speed Average................................................................. +0.38%
Meter Under-read at 64ms...................................... 3.5dB

DISTORTION 
At Dolby Level monitoring input........................... -
Overall Ferric Av. L+R at Dolby Level ... 0.55% 
Overall Ferric Av. L+R at +4dB.................................1%
Overall FeCR02/LN Av. L+R at Dolby Level . . - 
Overall FeCR02/LN Av. L<-R at +4dB . . . . -
Overall Chrome Av. L+R at Dolby Level .... 3.5% 
Overall Chrome Av. L+R at t4dB........................... 7.3%

OVERALL RESPONSE 
10kHz Ferric Dolby Out Av. L+R...........................-2.75
10kHz FeCR02/LN Dolby Out Av. L+R . . . . - 
10kHz Chrome Dolby Out Av. L+R......................-3.25

DYNAMIC RANGE 
Ferric..................................... . 57dB
FeCR02/LN................................ . . -
Chrome.......................... ................................52.5dB

TAPE USED 
Ferric ... BASF SUPER LH
FeCR02/LN ..................... . .
Chrome ... BASF KR

10 20 Hz 60 100 200 500 1000 2000 5000 10000 20000
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UherCG360 Uher (UK) Ltd., PO Box 30, Braintree, Essex, CM7 7RG.
037623192

This machine includes Dolby B processing and is 
literally sprinkled with DIN sockets for every possible 
requirement but no phono sockets are provided at 
all. The machine will play back in either direction, 
but only records from left to right. Optional extras 
are available including a plug-in stereo power 
amplifier and a remote control unit. The cassette is 
inserted in a post-box type slot and is engaged in its 
operating position when the mechanism is started. 
If the eject button is operated at all fiercely the 
cassette is inclined to exit with force and, if not 
caught, may land on the floor!

All the operating controls are on the front with the 
dubbing and headphone sockets, and the inputs and 
outputs are on the rear. All labelling is unfortunately 
in German, or by DIN type signs, but the user manual 
is very explicit. However, the user will have to study 
this manual for some time to gain a clear under­
standing of all the functions.

The CG was supplied fairly close to the correct 
azimuth, although the two tracks are nowhere near 
co-incidental since the errors were in opposite 
directions from nominal (ie forward and backward 
azimuths). The replay response on the left track was 
very good indeed for both ferric and chrome, but on 
the right channel an anomaly was present in that 
there was some 3dB cut at 10kHz on ferric but 2.5dB 
lift on chrome. Unfortunately the old DIN time 
constant of 1590u sees was used at the brass end 
and this meant that pre-recorded cassettes tended 
to be light in bass. Uher should put this matter right 
immediately as bass distortion was quite noticeable 
when recordings were made at a high level. It was 
useful to be able to change tracks on replaying pre­
recorded cassettes and both tracks were surprisingly 
compatible on response. The machine includes an 
auto reverse function, which will be found useful 
for continuous playing of background music. The 
replay noise measured average, and no significant 
problems were encountered here.

The spooling was very fast at 53 sees. average, 
but was neat. The wow and flutter measured fairly 
well at 0.11% and whilst the general phase jitter and 
stability were good there was a tendency for the 
azimuth to change slightly when a cassette was 
withdrawn and reinserted. BASF Super LH tape 
produced recordings of fairly high quality, the dis­
tortion at Dolby level measuring only 0.6% rising to 
1.6% average at + 4dB, but the response had a shelf 
cut of approximately 3dB above 4kHz. Subjectively, 
although slightly muffled, Liie quality wa5 good. On 

chrome tape the distortion was average at 1.9% at 
Dolby level and the frequency response was reason­
ably good, although a valley of 2.5dB was noted on 
both channels at around 3kHz, the r^response rising again 
to be reasonably flat at 10 and 15kHz (see pen chart). 
The hiss level on chrome was low, and the response 
sounded very wide, but the distortion was apparent 
at high recording levels although the sound quality 
at lower levels was very good. On ferric tape, 
though, the overall hiss level was very low, -54.5dB 
average weighted, and since ferric tape would accept 
a much higher level than chrome a wide dynamic 
range can be recorded.

The VU meters were very good, under-reading a 
64m sec burst by only 1.5dB, and thus could be used 
to gain a good impression of peak recording levels. 
The machine unfortunately had second harmonic 
distortion in various parts of the circuitry, although 
if all levels are compatible the effect might not be 
too marked.

The main DIN input impedance was 21k ohms and 
had a sensitivity of 13mV, and no clipping problems 
should be experienced when interconnected with 
DIN equipment. A second DIN socket is provided 
for use with non-DIN equipment, and had a 
sensitivity of 320mV which is not really enough for 
many users. Although the microphone input sockets 
worked well with the Uher mics supplied, and 
recordings were produced with a pretty low back­
ground noise level, the mics were of extremely poor 
quality. A dubbing socket is provided to copy from 
or to the recorder at DIN levels. Bass and treble 
controls are provided for replay, which operate on 
the headphone socket, and stereo loudspeaker 
amplifier if fitted, but the DIN output socket is not 
affected by the tone controls. Separate faders are 
provided for mic and DIN inputs. Quite considerable 
cross talk was produced at 5kHz, presumably in the 
DIN sockets. As with the Telefunken machines it is 
felt that Uher should acknowledge standards used in 
the rest of the world and phono sockets should be 
provided for line in and out at compatible levels.

This machine is very complicated and since it is 
priced so highly is frankly not good value for money.
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UherCG360

OVERALL DEVIATION (100Hz-12kHzl
Ref. 333Hz Ferric +Of -1.75dB
Ref. 333Hz FeCR02/LN
Ref. 333Hz Chrome + 1.75/-1dB

OVERALL NOISE
Ferric CCI R weighted Av. L+R Dolby Out 44.25dB
Dolby I rnprovement 9.5dB
FeCR02/LN CCI R weighted Av. UR Dolby Out
FeCR02/LN Dolby Improvement -
Chrome CCI R weighted Av. L+ R Dolby Out . 45.5dB
Chrome Dolby Improvement 10.25dB

DIN Input Noise Degredation -0.5dB
Line Input Noise Degredation
Spooling Time 55s

Replay Azimuth Deviation from Average 
Microphone Input Sensitivity .
Microphone Input Clipping
Microphone Input Impedance Average
DIN Input Sensitivity
DIN Input Clipping
DIN Input Impedance Average
Line Input Sensitivity
Line Input Clipping
Line Input Impedance Average

REPLAY RESPONSE
Ferric 63Hz Average Left and Right
Ferric lOkHz Average Left and Right
Chrome 10kHz Average Left and Right

REPLAY NOISE
Ferric 20/20 worst channel .
Ferric CCIR weighted Dolby Out . . .
Ferric Dolby Improvement
Chrome CCIR weighted Dolby Out

Wow and Flutter Average
Speed Average
Meter Under-read at 64ms .

DISTORTION
At Dolby Level monitoring input 
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. Lt R at +4dB
Overall FeCR02/LN Av. L >R at Dolby Level 
Overall FeC802/LN Av. UR at tAdB . 
Overall Chrome Av. UR at Dolby Level 
Overall Chrome Av. UR at MdB

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R
10kHz FeCR02/LN Dolby Out Av. UR
10kHz Chrome Dolby Out Av. UR

.DYNAMIC RANGE 
Ferric

22°-> 13°^ FeCR02/LN
1.7mV Chrome

13mV

21K
320mV

TAPE USED
Ferric
FeCR02/LN
Chrome

66.5dB

65d B

BASF SUPER LH

BASF KR

Recommended Retail Price:................................ £457.50
)100K

+0.5
-1.5 
+1

53dB 
50dB 
9dB
51dB

0.11%
+0.8%
1.7MB

0.6%
1.7%

2%
4.5%

-1.25

+1.75
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Wollensak 4766 3M(UK) Ltd., 3M House, Wigmore Street, London 
W1A 1ET. 01-486 5522

Facilities for recording on ferric, ferrichrome and 
chromium cassettes are available on the 4766. It 
includes Dolby B noise reduction with a Dolby FM 
facility which switches the circuitry to deprocessing 
a Dolbyed broadcast, whilst switching the motor on 
only on record. Bascially just a deck, it includes four 
rotary volume controls, two for record and two for 
line out levels, arranged unfortunately with the input 
and output knobs adjacent, so setting a recording 
level requires adjustment of two controls several 
inches apart. The phono input (impedance approx­
imately 28k ohms) has an adequate input sensitivity, 
and a switch chooses either the phonos (line) or the 
DIN input socket. When microphones are inserted 
into the % " jack sockets the DIN input is dis­
connected. A third position of the input selector 
switch allows both phono and microphone inputs to 
be live simultaneously. The machine incorporates 
the latest version of the Wollensak deck. All the 
deck functions are operated mechanically and are a 
little clumsy. It is possible to switch direct to rewind/ 
wind from record or play, but although the reverse 
is passible it is likely to cause damage to the cassette, 
and so the stop button should be used. A simple 
counter is incorporated and the machine also 
includes a stereo headphone jack. As delivered, the 
azimuth setting was found very accurate and pre­
recorded cassettes reproduced pretty well with a 
wide frequency response but rather more replay hiss 
was noticed than should have been present. The lab 
tests proved both the replay and overall noise per­
formance to be rather poor, even when chromium 
tape was used, although the overall distortion figures 
were very good. The pen chart shows the overall 
ferric response to be too far up at high frequencies, 
and this contributed to a slightly hard overall sound. 
Ferrichrome seemed better, but the right channel 
had a noticeable top loss. Chromium tape sounded 
brittle, particularly on the left track, and the pen 
chart shows a clear rise here. Phase jitter was 
average, but the machine consistenty played back 
tapes with a good azimuth correlation.

The recording level meters had very poor 
ballistics, thus under-reading programme levels and 
encouraging the user to record at too great a volume, 
producing distortion. Conversely, the peak reading 
lights lit up at much too low a level (-2dB), thus 
discouraging even a normal recording level. The 
wow and flutter measured 0.12%, which was only 
just acceptable, and the spooling time was very fast 
indeed, just over one mimite to spool through a CM 

cassette in either direction-a slower speed would 
probably be safer.

A Sony electret microphone produced good 
recordings of speech with a wide response and 
showed the microphone pre-amplifier to be a 
relatively low noise one. The DIN input circuitry was 
just a little noisy, though, approximately 2.5dB hiss 
being added to the already poor noise level via tape 
when the input levels were adjusted for standard 
DIN sensitivity. When monitoring line in whilst 
recording, a slight hum was noticed. The machine 
has a rather dated styling, and both the record and 
pause controls are very stiff in operation.

The replay responses and Dolby processing were 
all excellent, although slight second harmonic 
distortion was measured in the machine's general 
circuitry. Unfortunately the machine's idler wheel 
fractured after the lab tests and had to be replaced 
before the listening test. In short, we feel this 
machine to be over-priced and rather noisy, although 
its basic simplicity and logical ease of operation were 
attractive. More care should have been taken in the 
electronics design to avoid the hiss problem.

It was felt that the noise problem was not typical, 
and 3M supplied a retest sample which had con­
siderably better noise performance but unfortunately 
still not as good as average, the replay noise 
measuring approximately 3dB better then the original 
sample. A similar improvement of 3dB to 42dB 
weighted noise was observed on ferric tape overall 
without Dolby, and this improved to 52dB with 
Dolby. This figure is just about -acceptable, but 
unfortunately on the retest sample the distortion on 
ferric tape measured approximately four times worse 
at Dolby level, averaging 2.1%. Chromium tape 
deteriorated from 1.5% to 5.5% on the second 
sample, which is intolerable. Ferrichrome measured 
virtually the same (1.3%). The chromium response 
measured slightly better. Ferric and ferrichrome 
responses showed a fairly severe high frequency 
loss and so unfortunately the latest machine in many 
ways was inferior to the original sample. Bearing this 
in mind, it is difficult to recommend the model.

146



Wollensak 4766

OVERALL DEVIATION (100Hz-12kHz!
Ref. 333Hz Ferric .
Ref. 333Hz FeCR02/LN .
Ref. 333Hz Chrome . .

+3/ -1.75dB
+0.25/ -1.25dB
+2.5/ -1.5dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out 39dB
Doi by Improvement . . 9%dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out 43.75dB 
FeCR02/LN Dolby Improvement 10dB
Chrome CCIR weighted Av. L+R Dolby Out . . . 43dB 
Chrome Dolby Improvement 10dB

DIN Input Noise Degredation ..................... 2.5dB
Line Input Noise Degredation ...........................OJB
Spooling Time 1m6s

Replay Azimuth Deviation from Average 18°
Microphone Input Sensitivity . 238^V
Microphone Input Clipping - 150mV
Microphone Input Impedance Average . 3.1K
DIN Input Sensitivity . . ......................2mV
DIN Input Clipping ...................................... . 152mV
DIN Input Impedance Average.................................. 11K
Line Input Sensitivity 65mV
Line Input Clipping )10V
Line Input Impedance Average 26K

DYNAMIC RANGE 
Ferric । ।
FeCR02/LN 
Chrome .

TAPE USED 
Ferric .
FeCR02/LN 
Chrome

60.5dB
63dB
61.5dB

.SCOTCH HhEN
. SCOTCH CLASSIC
. SCOTCH CHROME

REPLAY RESPONSE
Ferric 63Hz Average Left and Right . . +4
Ferric 10kHz Average Left and Right ... . -0.25
Chrome 1OkHz Average Left and Right ... —5

REPLAY NOISE
Ferric 20/20 worst channel . . . 44.5dB
Ferric CCIR weighted Dolby Out ■ ■ ■ 43,5dB
Ferric Dolby Improvement 10.5dB
Chrome CCIR weighted Dolby Out . 47.75dB

Wow and Flutter Average............................................0.12%
Speed Average  +0.5%
Meter Under-read at 64ms............................................9dB

Recommended Retail Price: £230.56

DISTORTION
At Dolby Level monitoring input .
Overall Ferric Av. L+R at Dolby Level .
Overall Ferric Av. L+R at +4dB .
Overall FeCR02/LN Av. L+R at Dolby Level
Overall FeCR02/LN Av. L<-R at r4dB . .
Overall Chrome Av. L+R at Dolby Level . .
Overall Chrome Av. L+R at +4dB _

0.28%
0.5%
1.7%
1.3%
3.7%
1.6% 
4%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R +3
10kHz FeCR02/LN Dolby Out Av. L+R . -1
10kHz Chrome Dolby Out Av. L+R . . +2.5

Wollensak 4766: Scotch CR02 Dolby In
Wollensak 4766: Scotch High Energy Dolby In
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Yamaha TCSOOGL Natural Sound Systems Ltd., Strathcona Road, North 
Wembley, Middlesex, HA9 8QL. 01-904 0141

Unusually styled, this recorder includes many inter­
esting features giving an adaptability that makes it 
very useful. In addition to having Dolby B it can be 
driven off normal mains or internal batteries or even 
from an external 12V supply, eg a car battery. The 
gain controls are all arranged to^ slide from right to 
left in steps, giving half the width of the machine the 
appearance of a staircase. The tone controls work 
simply and it is possible to transfer from play to wind, 
but the stop button has to be depressed before re­
engaging another function. Two 14" jack sockets are 
provided for microphone input, which has a 
maximum sensitivity of 620uV into a high.impedance 
of 86k ohms, and thus requires for optimum results 
medium impedance microphones .which will give 
adequately sensitivity. Lower impedance micro­
phones will not in general give sufficient volume for 
an adequate recording level to be achieved. No 5 pole 
DIN socket is provided, and the phono line in.sockets 
have a sensitivity of 60mV in to an input impedance 
varying from 20k ohms to 40k ohms, depending on 
the position of the gain control. Separate pairs of 
faders are provided for the microphone and line 
inputs so that mixing becomes possible. An 
additional pair of faders provide control of line input 
monitoring level. A speed control with a centre click 
position gives an adjustment of approximately 
±4% (just under a semi tone), and the centre position 
is incredibly accurate, the laboratory measurement 
being within 0.1% . The wow and flutter also 
measured exceptionally well at 0.06% average, and 
no wow was heard on any programme recorded. 
The VU meters had extremely poor ballistics, under 
reading a 64m sec pulse by some 1ldB, but 
fortunately green and red peak reading lights 
come to the rescue, reading at -3dB and +4dB ref. 
Dolby level. If .only the VU meters are used to set 
recording levels, serious over recording will occur, 
but used carefully in conjunction with the peak 
reading lights a reasonable peak level can be set. 
Although the user will have to get used to the poor 
ballistics. The deck includes a memory rewind 
mechanism, and a stereo unganged record limiter 
permits recordings to be made without significant 
distortion, although after the limiters had ducked full 
gain was nm reached for a further few seconds.

The replay response was really excellent, showing 
only a marginal fise abovfl nominal at the bass end of 
about IdB at 40 and 63Hz. This very fine tolerance 
was maintained right up to 10kHz, no deviation of 
more than .±JdB from tho rm;ponco at 333Hz being 

noted. The chrome response also was good but 
showed a rise of 2dB at 10kHz. Unfortunately, the 
right replay amplifier suffered from a slightly noisy 
transistor which degraded the noise by about 2dB 
below the left channel's figure of -48dB ref. Dolby 
level, without Dolby de-processing. This noise figure, 
though, was about 2dB below the average of other 
machines, and just a slight hiss was noticed, adding 
to general cassette tape hiss. Pre-recorded cassettes 
played back extremely well but just a few had 
noticeably too much bass; Decca cassettes seemed 
tu reproduce better than EMI ones. The overall 
response was so good as to be virtually flat (see pen 
charts) and furthermore the distortion levels were 
quite remarkably low, Maxell UD giving a figure of 
0.6% at Dolby level rising to only 2% at +4dB. 
Sony ferrichrome fared even better, giving an 
astonishingly low figure of 0.4% at Dolby level, rising 
to an even more astonishing 0.8% at +4, thus 
allowing very high levels to be recorded without 
distortion, although the frequency response did fall 
to -3.5dB on the left and -2dB on the right at 
10kHz. This fall off, however, was certainly not 
considered serious but just noticeable subjectively. 
Nakamichi chrome tape had very significantly higher 
distortion but nevertheless about average for 
chrome, reaching 2% at Dolby level rising to 4.8% 
at +4dB, and this gave noticeable distortion if high 
levels were attempted. Although the overall sound 
quality of ferric and ferrichrome was superb, slightly 
more hiss than usual was noted but this was counter­
acted by the machine's capability of recording such 
high levels, thus restoring the overall dynamic range.

The laboratory staff were all very enthusiastic 
about this machine, notwithstanding the poor meter 
ballistics and overall noise performance, and it can 
therefore be recommended as good value for money.
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Yamaha TCSOOGL

OVERALL DEVIATION (100Hz-12kHz)
Ref. 333Hz Ferric . +0.25/-2.0dB
Ref. 333Hz FeCR02/LN . +0/ -2.25dB
Ref. 333Hz Chrome . +0/ -2dB

OVERALL NOISE
Ferric CCIR weighted Av. L+R Dolby Out . . . 41.75dB
Dolby Improvement . ...........................9.5dB
FeCR02/LN CCIR weighted Av. L+R Dolby Out . 45dB
FeCR02/LN Dolby Improvement . 9.25dB
Chrome CCIR weighted Av. L+R Dolby Out . . 45.5dB
Chrome Dolby Improvement . . 9.5dB

DIN Input Noise Degredation . -
Line 1 nput Noise Degredation OdB
Spooling Time 1m8s

Replay Azimuth Deviation from Average _ . . 17°
Microphone Input Sensitivity . . 620^V
Microphone Input Clipping ...... . 87mV
Microphone Input Impedance Average . . 86K
DIN Input Sensitivity . .
DIN Input Clipping . . .
DIN Input Impedance Average . -
Line Input Sensitivity ... ... 58mV
Line Input Clipping . . . . . )10V
Line Input Impedance Average ... . . 20-40K

REPLAY RESPONSE 
Ferric 63Hz Average Left and Right......................+4
Ferric 1OkHz Average Left and Right . . +0.5%
Chrome 10kHz Average Left and Right . +2

REPLAY NOISE
Ferric 20/20 worst channel . , 49dB
Ferric CCIR weighted Dolby Out........................... 57dB
Ferric Dolby Improvement...................... . 9dB
Chrome CCIR weighted Dolby Out............................49.5dB

Wow and Flutter Average . . . _ , 0.06%
Speed Average , 0.05%
Meter Under-read at 64ms ..„,,, . 11dB

DISTORTION
At Dolby Level monitoring input . . . 0.02%
Overall Ferric Av. L+R at Dolby Level . 0.6%
Overall Ferric Av. L •R at +4dB _ _ . _ , 2%
Overall FeCR02/LN Av. L+R at Dolby Level 0.35%
Overall FeCR02/LN Av. UR at MdB. . . 0.75%
Overall Chrome Av. L+R at Dolby Level . ■ 2%
Overall Chrome Av. L+R at +4dB _ . . 4.8%

OVERALL RESPONSE
10kHz Ferric Dolby Out Av. L+R.................................-0.75
lOkHz FeCR02/LN Dolby Out Av. L+R ... -2.25
lOkHz Chrome Dolby Out Av. L+R . . —2

DYNAMIC RANGE 
Ferric . . . 
FeCR02/LN 
Chrome .

TAPE USED 
Ferric .
FeCR02/LN 
Chrome .

63.MB
68dB
63dB

MAXELL UD
SONY feCr02
NAKAMICHI KR
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Audotronic Stereo Cassette Deck with Dolby for only £79.95!
At Last. A Cassette Deck incorporating the 
world-famous Dolby Noise Reduction System 
at a realistic price. Only Audiotronic (a brand 
exclusive to Laskys) could offer such 
incredible value for money. The ACD 770D 
features normal and CrO, tape capability with 
excellent frequency responses (40-12,0oOHz 
with normal and 40- 16,000Hz with Cr02), 

wow and flutter only 0-2%, distortion 3%, 
and with Dolby in, a signal to noise ratio of 

-57db ! Other features include twin Vu 
meters, headphone jack, DIN and phono 
input and output sockets, microphone 
sockets, finished in brushed aluminium, 
black, and teak.
All for an incredible Laskys Price of £79.95 
(p/p & Ins £1.65).
Laskys are still offering the highly successful 

ACD 660 Cassette Deck, with most of the 
features of the ACD 770D but without the

Dolby System, for £61.50 (p/p & Ins £1.65). 
Both are backed, of course, by the famous 

Laskys after sales service and guarantees. 
For further details visit your nearest Laskys 
branch, or send for our latest price list.
All enquiries and mail order to: 
Laskys Customer Services Division, 
Audiotronic House, The Hyde, 
London NW9 6JJ or telephone 01-2001321. 
Access and Barclaycard Welcome.

a^^^
•Dolby is the trademark ol Dolby Labs.

-making sense of Dolby.
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Conclusions

Fifty-two actual reviews have been published in this survey. But my colleagues and I 
have measured the complete performance characteristics of nearly 70 recorders in 
three months and quite clearly we have been able to see trends in design and circuit 
problems in a way that possibly no other reviewer has done before.

I must emphasise the rather alarming sample 
variability. Although a particular machine that might 
interest the reader measures badly in a specific area, 
another sample might well be satisfactory. 
Conversely a purchased sample may well have a per­
formance well below that of the review one.

It. is clear that the quality control and lining-up 
departments in inmost M^^e recorder manufacturers' 
factories leave a lot to be desired and this is evident 
in many of the cases where re-tests have been called 
for. I have tried to separate design problems from 
quality control ones in the reviews, and there are 
clearly many models which just cannot be 
recommended because of basic design problems.

The area which shows the most serious general 
problem is that of the input pre-amplifier, in which 
manufacturers have often tried to save costs by using 
a single pre-amp to cater for phono inputs, DIN 
inputs and microphone inputs. This is most unwise, 
since this means frequently that a level, say, of 
500mV has had to be reduced to one of perhaps 2 or 
3mV, so that a 100mV level may well be reduced to 
a few hundred uV before amplification.

This ridiculous attenuation frequently leads to 
noise degradation, since the record level controls 
have to be brought up to near maximum to cope with 
low level line input signals and thus any noise prod­
uced in the pre-amplifier will be carried through the 
entire system. The DIN inputs have varied wildly in 
impedance from well below 2k ohms to as high as 50 
k ohms, and whilst both these extremes are within 
the DIN specification this is so wide as to be almost 
ludicrous.

To avoid noise degradation caused by too much 
attenuation on the DIN input, and high frequency 
loss caused by the input impedance being too high, 
my colleagues and I feel strongly that the DIN spec­
ification should be changed, so that the minimum 
input impedance becomes 3.9k ohms and the 
maximum 20k ohms.

We also noticed that the input impedance of the 
microphone circuits again varied wildly and this 
should be more carefully controlled, not by using 
just a resistor across the input but by negative feed­
back to give optimum noise performance. Laboratory 

experiments have proved that the input impedance 
for optimum noise from a moving coil or low output 
low impedance microphone should be between a 
minimum of ohms and an absolute maximum of 
about 10k ohms. Input pre-amplifiers would be much 
better f the circuit was organised actually to vary in 
gain for the different inputs, the inputs and gain being 
selected by a switch. This type of circuit is already in 
use in both the Revox model 77 and 700 reel-to-reel 
recorders and proves pretty effective.

VU meters have again varied considerably in 
performance, some having peak reading capabilities 
whilst others under-read so seriously on programme 
that bad distortion results if the programme is allowed 
to peak anywhere near a OVU indication. Some 
machines have peak reading lights, but in the case 
of the Wollensak, for example, these indicated at 
much too low a level. It is doubtfur whether the 
majority of the meters on the cassette recorders 
tested could even legally be called VU, since the 
name VU meter implies a performance to the original 
American standard established about 35 years ago. 
Manufacturers such as Harmon-Kardon, Neal, 
Tandberg, Technics, Nakamichi, Sonab, etc, must 
be particularly commended for incorporating peak 
reading type meters.

Almost all the Dolby circuits showed about the 
correct noise reduction and worked well. Dolby pro­
cessing, though, must not be regarded by manu­
facturers as a means of saving quality control time 
on the assumption that the noise is so much lower 
and so they need not take very much trouble to 
eliminate the nasa from circuts. One or two recorders 
actually produced more noise when the Dolby 
circuits were operating than the machines not incor­
porating Dolby at all. This, of course, is ridiculous. 
Any recorder that has a poor replay noise figure 
without Dolby switched in must be heavily criticised, 
and I must draw attention to the practice of many 
Japanese manufacturers in which, throughout the 
record and replay circuitry, levels are severely 
attenuated to 1mV or so before being boosted up 
again. One of the worst offenders here was Teac in 
their model A360 (see review). With minor re­
designing both the A360 and A450 could give a 
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Conclusions

dramatically improved performance and it seems 
incomprehensible that manufacturers do not spend 
a few more days' work on their electronic designs 
to get their gain parameters correct.

I am extremely concerned that some importers 
were not able to tell me what tape best suits their 
recorders and surprisingly quite a number had to telex 
Japan to find out. What an incredible situation, since 
quite obviously those importers could not possibly 
quality-control the machines to the manufacturers' 
specifications without this knowledge. It was also 
surprising that many of the recorders failed to meet 
their published specification anyway, even when 
tested with the correct brand of tape. Legally minded 
readers might well have a heyday with their local 
trading standards organisations ifthey wanted to be 
difficult.

The inaccuracies of frequency response found 
were exaggerated when Dolby processing was in 
use and this may well cause a machine to measure 
out of specification with Dolby processing, although 
it may be just within when measured without pro­
cessing. This is, of course, no fault of Dolby but can 
be blamed on bad quality control again. Let me 
emphasise once more that if Dolby is incorporated 
quality control must be better and results can be 
dramatically improved with Dolby and a good quality 
tape.

Many manufacturers are just not keeping up with 
current advances in tape technology and we were 
all surprised to find that many eminent ones were 
setting up their models on old tapes. Perhaps the 
most outstanding examples of this are those of B & 0 
and Dual, for both these machines were improved 
dramatically when BASF Super LH was used. A 
competent dealer should be able to re-bias machines 
quite easily for any of the modern superferric 
cassettes and thus pass on the advantages of modern 
technology to the user directly.

Sony and 3M classic ferrichrome cassettes proved 
to be better than even the better superferric types, 
since the distortion seemed to rise less rapidly and the 
high frequency performance was clearly superior. 
Only very rarely, though, did any brand of pure 
chrome tape give a better performance than super­
ferric types and it thus seems probable that chromium 
tape, as we now know it, will be virtually obsolete 
fairly soon. Many manufacturers would be well 
advised, therefore, to change their chromium switch 
to accommodate ferrichrome instead. It would be 

necessary only to reduce the bias on record and 
increase the equalisation slightly for ferrichrome 
tape.

We were surprised to find that almost all the super­
ferric cassettes had very similar properties and are 
thus almost interchangeable. They were certainly 
not anywhere near compatible with earlier ferric 
tapes, though, since they require a different bias and 
equalisation setting. The distortion figures quoted, 
relevant to the tape itself, were always of the 3rd har­
monic only of pure tones, recorded from a low distor­
tion oscillator set at ^SHz. The distortion was meas­
ured withh a fairly ^e bar^^dth around 1kHz to allow 
for wow and flutter. An ordinary distortion meter 
cannot be used unles it has at least 10Hz bandwidth at 
:33Hz, as otherwise the fundamental rejection may 
lead to bad errors in distortion readings. In any case 
noise would be included in the distortion reading, 
which is generally undesirable.

Published specifications are almost useless, 
unfortunately, since so many sail extremely close to 
the wind, whereas others give a very reasonable 
margin to allow for Sample variation. Wow and 
flutter is a case in point and it seems quite incredible 
that the best machine was some ten times better 
here than the worst, which had to be replaced by a 
re-test sample. Wow and flutter also can depend on 
the quality of the cassette itself and so if you notice 
wow on a particular brand of cassette, try changing 
to an equivalent type made by another manufacturer. 
Some cassettes present a noticeable drag on the 
recorder's capstan, whereas others run much more 
freely. I remember a friend of mine who complained 
about bad wow on one famous brand of small 
cassette recorder, which was completely eliminated 
by changing to another make of tape,

Unfortunately many published reviews have quoted 
ridiculous distortion figures for cassette recorders, 
which just do not ' tally with ones taken correctly. 
The 3rd harmonic distortion on any tape recorder 
should always measure appreciably higher than the 
2nd harmonic, since the tape medium does not itself 
introduce any even harmonics. Such harmonics can, 
however, be introduced in the record or replay 
amplifiers and if this had any significance it receives 
a comment in the review. All noise measurements, 
quoted as weighted, were made with a CCIR 
weighting filter as recommended by Dolby Lab­
oratories Ltd., but with unity gain set at 1 kHz. Many 
manufacturers were not able to quote CCIR weighted 
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figures and queried the laboratory measurements. 
Since all recorders had to be tested in an identical 
manner, we did not take any measurements at all with 
other weighting networks, as it was decided that it 
was far more important to compare all the recorders 
in the survey with one another rather than with their 
manufacturers' specification.

Many models included record limiters and I was 
horrified to find that in general they were not ganged 
together. If. a large peak presents itself on one 
channel, both channels must duck to avoid image 
shifting, so that a crash of cymbals to the left will not 
cause a singer who is centre normally to shift 
suddenly over to the right. This effect is well known 
to professional recording engineers but apparently 
has not yet been noted by most cassette recorder 
designers. Some of the limiters were set to operate 
at much too high a level, so that all loud passages 
of music were limited to an equal high level, which 
consistently distorted. I must particularly compliment 
Sony on their excellent limiter design, for it was 
almost impossible to create distortion when the 
limiter was in use, although of course limiters ruin 
dynamic range of a classical performance if they are 
driven too hard.

The Philips DNL replay noise reduction system 
seemed to be an attempt to shut the stable door after 
the horse^ had bolted. It was certainly effective at 
removing hiss but so often it removed presence in 
quiet passages. The threshold seems to be set 
arbitrarily and this is not surprising since when set 
at too low a level no hiss reduction occurs at all but 
when set at a higher level programme degradation 
occurs.

JVC, part of the Matsushita empire, introduced 
their ANRS system some time ago and have modified 
it a number of times. The basic electronic design does 
not appear to offer either complete compatibility 
with Dolby or overall results which are subjectively 
as good. I am surprised that JVC went ahead with 
their system anyway, since Matsushita holds a Dolby 
li cence and it seems possible that the ANRS system 
might be deemed to infringe the Dolby patent, which 
unfortunately for so many manufacturers is a very 
tight and wide one.

Many companies have tried to get round the 
patent but in the opinion of the writer not altogether 
successfully and since the Dolby process offers such 
outstanding advantages it is clearly going to. be the 
established system for a long time to come. 

Remember that almost all pre-recorded cassettes are 
now Dolby processed and will only give of their best 
when played through a Dolby play back system.

The original Philips tolerance on record/replay 
head azimuth was rather wide and I was most 
concerned to see that so many manufacturers had 
delivered machines well outside this azimuth. Pre­
recorded cassettes would sound very muffled on 
such machines, but be very careful if you attempt 
to re-adjust the azimuth on your recorder. Make sure 
that you adjust it either to a high quality test cassette 
or to an average found on various makes of pre­
recorded programmed cassettes. If you do this your 
own recorded cassettes will be likely to sound better 
on your friends' machines.

Many recorders gave a rather poor head/tape 
contact or showed instabilities in the transport due 
either to poor quality machined parts, insufficient 
back tension or even misalignment of the capstan's 
pressure wheel. Frequently this problem appeared 
to be a simple fault and if you experience difficulty 
you should ask your dealer to exchange your partic­
ular sample for another. Only by continuous pressure 
from the public and dealers for better quality control 
will manufacturers learn that setting up equipment 
roughly will just not do. Is it not better to increase 
the price by £5 or so and then supply a machine in 
which the manufacturer, retailer and user can have 
more confidence?

This brings up the vexing subject of discounting. 
A machine that is discounted 15% will only save you 
£15 in every £100, but it might represent halving of 
the dealer's gross profit. Since a dealer has high 
expenses the net profit on a discount sale may well 
be 1/5th of what would normally be obtained. Such 
a dealer must rely on dramatically increased turnover 
and somehow or another a reduction of service 
either before or after sales. Most but by no means all 
discount houses clearly offer a reduced service and 
this is evident when a customer returns faulty equip­
ment. A fully comprehensive service department to 
meet all hi-fi requirements must be equipped with 
at least £^50 worth of test gear and qualified 
engineers, although only part of this equipment may 
be used to check a cassette recorder. Firms having 
many branches may well not have each outlet equip­
ped with its own service bay. Thus there will be 
delays in obtaining service from a central service 
work shop.

Our investigations have shown many multi outlet 
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companies to have quite adequate facilities, but 
others .make a pretence of having a comprehensive 
service department when in reality the equipment 
is merely returned to the importer who must thus 
carry the burden of what can be a ridiculous fault 
which may be even as silly as dirt on the heads or 
possibly 'finger trouble' by the user. Such manu­
facturers' or importers' servicing must be paid for 
and in the long run the consumer has to carry the 
burden of inefficiency. One importer told me that it 
costs him over £5 just to look at a machine let alone 
service it and some 40% of alleged faulty returns are 
not really faulty at all. If general price increases are 
to be avoided the entire retail industry must improve 
servicing facilities either at the point of sale or rapidly 
at a main branch.

I do not want to appear to be preaching but just 
stating facts as I see them in the interests of the 
reader. Undoubtedly though, many users will be 
content with a machine that is just outside spec­
ification. In many cases a minor excursion from a 
printed specification may be relatively unimportant 
and each user will have to make his own mind up 
about any particular brand.

The microphone input circuit of each recorder 
was checked by recording my own voice with a 
compatible microphone. Most users, though, will 
probably never use a microphone at all after the first 
few days of ownership and thus any remarks made 
relevant to the microphone input can be disregarded 
if only the occasional recording might be attempted. 
The same applies to either the DIN or phono inputs if 
only one input pair and one output pair are to be 
normally used. Remember that any receiver will not 
necessarily work into any particular cassette recorder, 
since the two must be compatible. Each review 
discusses this factor.

Note that the majority of machines, incorporating 
a 5 pole DIN in/out socket, do not meet the DIN 
specification which states that whilst recording the 
output pins shall be muted to avoid crosstalk. 
Japanese manufacturers do not seem to be aware 
of this and would be advised to observe it whilst 
leaving the phono output sockets always live. A good 
retailer will inform you about interconnection with 
external equipment but a bad one may either bluff 
his way through or give you incorrect information. 
If you have a problem probably the best person to 
help is a manufacturer's or importer's technical public 
relations manager. Even he, though, may not be 

prepared to admit that a product is not necessarily 
compatible with all installations. Reviews in maga­
zines may thus be found additionally helpful, 
although do not forget that one reviewer's standard 
may be very different from another's.

I was very surprised to find that the speed accuracy 
of nearly all the recorders reviewed was excellent 
and even the poorest measurements were really not 
too bad. Rewind times, though, were variable and 
frequently receive comment in reviews. Crosstalk 
between left and right channels of stereo is relatively 
unimportant and it is surprising that quite bad 
measured figures on some machines give only a 
marginal degradation to sound quality.

More important is the measurement of crosstalk 
between the right channels of each track, for a poor 
figure here will mean that a programme in one direc­
tion will be heard slightly muffled and at a low level 
when playing back a programme recorded in the 
opposite direction. Fortunately very few recorders 
had a problem here, although you should watch for 
this on a machine that you have purchased. Erasure 
too was usually very good, although a slight 
mumbling sound was clearly audible on a few 
machines, having insufficient erase particularly on 
chrome tape. Chrome tape requires substantially 
more erase current to wipe it clean-not a problem 
for users of ferric tape which erased adequately on 
almost every machine.

Many hi-fi addicts have tended to turn their nose 
up at Dolbied cassettes but the time has come for 
the cassette recorder to be taken very seriously 
since it offers a medium which can give very high 
quality at relatively low cost per recording. It is also 
very convenient. Hours of programmes can be stored 
in so small a space. Because of the azimuth problem, 
compatability between different machines will always 
be more difficult than with reel-to-reel ones and 
another unfortunate misconception of the original 
Philips standard reared its ugly head towards the 
end of the survey. Some recorders do not record 
and play back tracks in the position standardised by 
Philips. The original specification showed a narrow 
guard band between left and right channels but a 
wider one between the two stereo tracks. Some 
recorders have heads not quite conforming to this 
and thus will play back pre-recorded cassettes both 
commercial and ones made on other machines at 
too low a level on either one or both tracks, since the 
relevant section of the head will not be scanning a
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complete track width in some cases.
Manufacturers will have to watch this much more 

closely and British pre-recorded cassette factories 
have indeed been looking into the matter very com­
prehensively in the last few months. They all are now 
conforming to the Philips standard to my knowledge 
but some machines may reproduce such cassettes 
incorrectly particularly on the right channel. Such 
cassettes now are of pretty good quality at best but 
are frankly abysmal at worst and I suggest that a 
really badly duplicated cassette should be returned 
to a retailer if the user is convinced that his own 
recorder is satisfactory. Only by continued pressure 
for improved quality will such cassettes be made to 
a good standard.

Whilst stereo records are still almost always pre­
ferable to pre-recorded cassettes the absence of 
clicks and surface noise on the latter obviously 
attracts the consumer. A very good hi-fi installation, 
though, can provide superior quality from records 
and it is probably best to make your own high quality 
cassettes from a good tuner or receiver, as such 
^sofoings can be noticeably than ^sotha.
Remember that BBC broadcasts are free, although 
to satisfy legal requirements you have to apply for a 
licence to record radio broadcasts.

Finally, remember that extra trimmings^ on some 
machines may appear attractive at first but will 
possibly become redundant when the novelty has 
worn off. As I see it the basic priorities should be 
good performance from one pair of—inputs to the 
output with low distortion, a good signal to noise 
ratio, a reasonably wide frequency response, good 
wow and flutter and stability performance. A three 
head machine will clearly make •this^ easier for the 
user to obtain as he can check a recording whilst it 
is being made but such machines are very expensive.

Most people will obviously go for medium priced 
machines, which can perform very well indeed and 
a trial of any particular model in a shop to check its 
ease of operation will always be important, for there 
may be particular points about a model. which a 
reader may dislike but which have not received 
comments in the reviews. Similarly it may be 
considered that I have commented unfavourably 
about some minor point which will not particularly 
concern a reader. I hope that the general comments 
and reviews in this book will give the reader a far 
better understanding of the cassette recorder scene 
and that he will be able to bear with some of the 
technicalities for these, unfortunately, are rather 
important in the weighing up of which one to buy.
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Best Buys

SOME READERS may not be technically inclined enough to decide which machine 
best suits their purposes at a given price. So I am listing the models that we feel can be 
safely recommended in three price brackets. Do not forget that all the comments are 
based on the review samples, but nevertheless I feel pretty sure that most samples of 
the models mentioned should be up to a good standard. Sample variation and personal 
experience have been borne in mind in these final recommendations. The publishers, 
the editor and I cannot, of course, accept responsibility if your particular machine 
disappoints you.

In the budgetrange I outline the best 'value for 
money' machines between £100 and £150 excluding 
VAT. The prices were actual (or as quoted for new 
models) in the first week of August 1975, when the 
actual written material was passed over to the pub­
lishers by the laboratories. Some manufacturers 
were only able to give an approximate estimate of 
retail price for models not being released until 
October, and at this stage the publishers and I would 
particularly like to thank them for making available 
prototypes or early production samples for the tests.

£100-£150
• Sanyo Model RD ^4260 (£103.00 ex. VAT), the 
most inexpensive model recommended, seemed to 
perform very well and gave very reasonable quality 
without serious problems for a remarkably low price. 
You may well see this new model discounted, and it 
shows very clear technical advances in design and 
circuitry over its predecessors.
•Aiwa AD130 was very well liked, and gave a very 
good performance on ferrichrome cassettes and is 
again a brand new model. Aiwa incidentally is part 
of the large Sony empire and also make the BASF 
range of cassette recorders under sub-contract. No 
doubt the excellent performance is due not only to a 
good Aiwa design team but also to influence from 
Sony, who in fact supply the record/play back heads. 
The price is£127.75 ex. VAT.
• Technics RS273US (£135.96 ex. VAT) was liked 
by all of us. It worked well and was felt to be good 
value for money. Technics and its sister company 
National Panasonic are part of the Matsushita 
empire, one of the largest Japanese companies, 
who also control, incidentally, JVC.
•Pioneer CTF 2121A, at £138.08 ex. VAT, is 
towards the high end of the budget range but is 
likely to be discounted and in any case offers 
remarkable value for money. It has exceptionally 
good overall performance particularly on ferri­

chrome, and can be very strongly recommended. 
One of the very latest Japanese designs, ours was 
the only sample in Europe at the time of the tests. 
On looking over all the machines tested, it probably 
becomes the best buy, although, of course there are 
machines costing very much more that perform 
better and have more facilities. If you want a good, 
reasonably priced work horse, it is likely to give you 
excellent service.
•Sony TC153SD (£143.47 ex. VAT) will un­
doubtedly give much pleasure to those wanting a 
good battery portable at a modest price. It seemed 
very reliable and gave remarkably good quality, 
especially on ferrichrome, recording out of doors 
with a Sony stereo electret microphone. Recording 
sound effects and outdoor events can be a lot of fun, 
but do not forget that this model also performs well 
off mains when connected to a hi-fi installation.

£150-^00
• Sansui Model ^30, officially retailing at about 
£159 ex. VAT, is likely to be discounted almost 
everywhere-bringing it down, in fact, to the budget 
category. To be fair, though, it has been included 
in the mid price bracket. Again a brand new design, 
the review sample being the first one to enter Europe, 
it performed well and produced very good quality 
recordings.
•Sony TC138SD (£157.36 ex. VAT) impressed us 
and we feel that the price is most reasonable con­
sidering all its functions. It is clearly capable of prod­
ucing sa^perb quality r^^^ings, but note in the 
that the first sample was just a little hissy, whereas 
the second one was much better in this respect but 
was rather toppy on ferric and ferrichrome cassettes. 
A good well aligned sample will clearly be excellent 
value for money.
• Sonab C50 (£175.88 ex. VAT) uses the Naka­
michi tape transport, which gave a most impressive 
performance particularly on chrome. It is understood 
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that the machine is actually made by Nakamichi for 
Sonab. Its styling is very unusual and may put off 
some users but if you are interested in pure perform­
ance undoubtedly it can be recommended, although 
some of the measurements did not quite relate with 
the excellent subjective quality heard.
• Yamaha V^B80 battery machine (£179.00 ex. 
VAT) was very impressive in almost every way, 
although again the styling is rather unusual. Bellini, 
a well known Italian designer, was deeply involved 
in the layout and ergonomic design and some users 
will be most attracted to its presentation. It gave 
very good sound quality on both battery and mains 
operation. Although the basic noise performance 
on the review sample, again one of the first to come 
into Europe, was not quite as good as might be 
expected, probably the later samples will be better. 
More facilities are provided than on the Sony Model 
153 battery machine and the performance was 
noticeably better. The distortion performance was 
so good that very high recording levels were possible. 
• Aiwa ADI^ffl (£189.74 e.x. VAT) gave a remark­
able performance. Again one of the latest designs 
from Japan, it has many interesting features and will 
obviously satisfy users with its excellent all round 
performance.
• Neal 102 Mkll (£195.00 ex. VAT) is British made, 
but incorporates the well tried American Wollensak 
deck. It includes only very basic facilities but worked 
well and was reliable. When tied in with a hi-fi 
system, it gives results that will undoubtedly please 
many owners. It is mentioned as a very good per­
former, but surely the price is just a little high now.

Over£200
• Technics RS676US (f£2.00 ex. VAT) ;was found 
very simple to use and is a front loader. Whilst its 
performance was very good indeed on the best ferric 
tapes, the price surely is too high and 10% lower 
would have been perhaps fairer. Its inclusion was 
marginal because of the purely average signal to 
noise ratio.
• Nakamichi 560 (£236.00 ex. VAT) is basically a 
battery operated machine but is supplied with an 
external mains power supply. It gives quite clearly 
very good stereo out-of-doors recordings of remark­
able fidelity, which were comparable with the well 
known Uher stereo reel-to-reel battery operated 
recorders. Working off mains, it produced record­
ings of very high fidelity when coupled to a hi-fi 

system.
•Neal 103 (£241.00 ex. VAT) again British made, 
but with an American Wollensak deck, performed 
superbly and the facility of monitoring and changing 
bias levels will undoubtedly make it a very attractive 
proposition to technically minded users. Once more, 
though, the price is somewhat high but the manu­
facturers' quality control appears to be so good that 
a user is likely to get a machine set optimally on 
purchase.
• Pioneer CTF 9191A (02^.n ex. VAT) is a really 
outstanding design and gave a truly remarkable per­
formance, which showed the cassette medium at 
its best. The price, Of course, is very high, but clearly 
great pains have been taken to optimise performance 
to obtain the best possible sound quality from the 

• cassette medium.
• Sony TCinSO is by far the best buy among the 
three head machines, since virtually no criticism of 
any kind could be made of it. At £305.51 ex. VAT, it 
is the machine for the enthusiast or musician. It offers 
very wide and exceptional facilities and gives incred­
ible quality on ferrichrome cassettes, which will be 
found almost indistinguishable from an original sound 
by most people. There are other 3 head machines 
available but either these had design problems or did 
not give a significantly better performance for the 
price asked.

Summary
A quick perusal of the recommendations shows that 
most of the machines have been designed very 
recently and will be virtually new to the reader. Do 
not be put off by a shop that tries to sell an earlier 
model at an extra discount, for predecessors in many 
cases offer very poor value for money by comparison. 
When you have made up your mind, then, you may 
have to shop around before you track down your 
chosen machine. But it's worth the trouble.
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HAVING CHOSEN both your shop and your model, 
ask for a demonstration. Do not put up with a quick 
repaly of a pre-recorded ca^tte, since this will almost 
certainly br either a commerical one (which will prob­
ably be of considerably lower quality than your machine 
will be capable of recording from a stereo tuner) or 
one that the shop may have made on another 
recorder. You should request the shop to record 
direct from a high quality stereo tuner or record 
player straight into the machine and hear the record­
ing made on a cassette tape recommended for that 
machine.

Do not pick loud pop music since you may not be 
able to hear the amount of hiss present. Pick, if 
possible, music including long sustained notes either 
of woodwind or brass instruments, or even better 
piano, and listen for wow on play back. Check that 
the hiss or high notes are not varying on either 
channel, whilst the cassette is playing back.

If you hear a swishing hiss or high frequencies 

seem to be coming and going the tape transport 
may unstable. Listen for hum on play back. If it is 
there suggest to the shop that they may have an earth 
loop but be highly suspicious if they make an excuse 
and cannot clear it.

Be specific to the shop about the equipment with 
which you are going to interconnect the recorder 
and make sure you get a receipt giving the date of 
purchase and the amount paid for the equipment, 
listing the serial number. Remember that a shop is 
in business to make money but will not continue to 
do so if it earns a bad reputation. A good shop will, 
therefore, take a lot of trouble in helping you but do 
not over stress unnecessary points since their time 
naturally costs money.

If you stick to the important points and show 
yourself to be knowledgeable but sympathetic, 
particularly if you have a problem later, I am sure 
you will find a good shop helpful and reasonable.
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The end of the orange box
Orange boxes were meant for oranges. Your hi-fi 

equipment deserves better.
Superbly styled, solidly built, Swedish Curb Equipment 

Desks come in three elegant finishes to blend with any 
furnishing scheme-Jacaranda, Walnut, or Black and White.

Give your hi-fi the home it deserves. Curb Equipment 
Desks and Curb Speaker Stands. Only from Arnold
Electronics. Forget the boxes. Clip and return the coupon
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The Ideal Cassette Recorder

To assist readers in selecting the best cassette recorder for their requirement and also 
to help manufacturers have a better insight of the general requirements of most users, 
I felt that it would be rather interesting to publish a proposed list of parameters for an 
ideal cassette recorder which would be excellent value for money by excluding some 
costly features. So here goes with complete details of my proposed recorder, which 
might cost around £150 plus VAT.

The machine would include 1,4" jack sockets for 
microphone, a 5 pole DIN input/output socket with 
the output pins muted whilst recording and phone 
line in and output sockets, the output always being 
live to monitor on record or play back as appropriate. 
Only two high quality input faders need be provided 
or alternatively a very high quality stereo ganged 
volume control with a separate balance control as 
on the Technics 676. The inputs should be switched 
with positions as follows:
(1) High gain low impedance microphone input, 

sensitivity 100uV, into an impedance of 2k ohms, 
clipping at 20mV.

(2) a ^WV microphone input, impedance around 
10k ohms, clipping at 150mV.

(3) DIN input with impedance and gain identical to (2). 
(4) A phone line input, sensitivity 50mV, clipping at

above 10V into 100k ohms.
The line input, incidentally, should connect directly 

to the top of the record level controls and thus jump 
over the input pre-amplifier.

Dolby B processing should, of course, be provided 
and the metering should be taken from the calibration 
point immediately before processing on record and 
after deprocessing on replay. The meter should be 
peak reading with a nominal ' OdB representing 
Dolby level and having a scale up to +dB with the 
top 3dB marked in red. Record and replay equal­
isation together with bias and gain changing should 
be provided on only one. switch with positions for 
ordinary ferric tape, superferric tapes and ferrichrome 
tape. A fourth position for chrome tape would not 
be mandatory and thus could be omitted. User's 
presets fm; record bias should be provided for 
superferric and ferrichrome positions and should be 
located either on the rear of the recorder on under- 
neath'and should be accompanied by wording to the 
effect that they should not be touched unless 
adequate test equipment is available.

The Dolby processing circuits should include per­
manently a multiplex filter having a response not 
more than 2dB down at 15kHz and at least 30dB 

down at 19kHz. This filter should be operational in 
both record and play modes for technical reasons 
concerned with high frequency distortion on cassette 
tape, possibly affecting the replay Dolby de­
processing again. The relay pre-amplifier should 
have just two basic time constants, 3180/120 uS for 
ferric positions and 3180/70 uS for ferrichrome and 
chromium positions and these are automatically sel­
ected appropriately when the record bias/eq. 
switched position is selected.

The machine should have an output level con­
trollable up to 1V out for Dolby level to satisfy semi­
professional users and enthusiasts who have high 
quality monitoring equipment which usually works 
on higher output and input levels. A headphone 
socket with an independent gain control should be 
provided, which should give as least 1V for Dolby 
level into 600 ohms headphones.

The deck functions should be very simple and 
include stop, pause, play, rewind, wind and record 
and the logic should allow immediate change from 
one function to another. If the rewind or wind button 
is depressed from play back or record, queing should 
be possible as on the Aiwa models. The cassette 
should be very simple to insert, but should be firmly 
gripped once inserted. The wow and flutter should 
be better than .08% and the speed accuracy within 
.±.0.5% of nominal. Obviously considerable pains 
should be taken by the designer to ensure a very 
stable tape transport. A tape timing counter must 
be included and a warning light as supplied on the 
Nakamichi 500, should indicate the point where only 
two minutes' recording time is left. However I feel 
that a memory counter is rather an unnecessary 
luxury. An .auto stop should be included to stop the 
mechanism completely when the cassette has been 
wound to one end or the other and this should bring 
the entire mechanism to its normal resting position.

The replay noise, measured with CCIR weighting 
with unity gain set at 1kHz, should be better than 
54dB ref. Dolby level without deprocessing and MdB 
with deprocessing. Ferrichrome/chrome equalisation 

161



The Ideal Cassette Recorder

should provide a noise improvement of 4dB. The 
unweighted 20/20kHz noise again ref. Dolby level 
should be better than 56dB. The hum components 
of the noise should be better than 60dB below- 
Dolby level.

The overall noise, CCIR weighted, should be better 
than 54dB for ferric, with Dolby, 58dB on ferrichrome 
and 57dB on chrome (if available) these latter figures 
being again relative to Dolby level. The 3% distortion 
point (333Hz x 3rd harmonic) should be at least 
+ 6dB ref. Dolby level on the best quality superferric 
tape. Ferrichrome cassettes should have a .similar 
distortion performance at middle frequencies. The 
record amplifier/head combination shall not distort 
at any frequency up to a flux level equivalent to that 
which should give + 10dB ref. Dolby level on an ideal 
tape, although the margin at the very high frequency­
end could be reduced by a few dB, perhaps. The 
electronics themselves should not have more than 
0.1% distortion throughout at all levels which would 
be normally encountered ie. approaching +10dB 
ref. Dolby level.

The replay equalisation shall be within ±ldB ref. 
333Hz from 63Hz to 10kHz, on both equalisations 
and between ±2dB down to 30Hz. The replay head 
should be capable of reproducing frequencies up to 
15kHz but not above and should not require more 
than a very small amount of extreme treble lift for 
compensation. This extra compensation is best done 
by a damped resonance. I suggest that the resonating 
capacitor should be a manufacturer's preset variable 
resistor in series with it for adjusting the high end 
response.

The overall response on normal ferric cassettes 
should be within ±1.5dB from 100Hz to 12.5kHz 
and should not rise significantly above 10kHz. The 
optimum would be a fairly sharp roll off above 
13kHz. Below 100Hz the tolerance should be ±2dB 
down to 30Hz. Superferric tapes should produce a 
response up to 14kHz again with a rapid roll off above 
this frequency. Ferrichrome cassettes should have a 
response extending to 15kHz with a tolerance of 
±1.5dB at 10kHz and +0-3dB at 15kHz. I have 
purposely chosen reasonable overall responses and 
not ridiculously tight ones, as the latter would be^ 
virtually impossible to achieve in the quality control 
department of a manufacturer's production line.

Crosstalk at all frequencies should be better than 
30dB from left to right channels and batter than 
70dB between the right channel& of the two track&.

Erasure should be at least 66dB.
The record/replay head shall be azimuthed at the 

factory as accurately as possible to the centre line 
of the Philips specification and this is best done 
with a phase meter. If the relevant factory is 
sufficiently happy with their capability of setting 
azimuth properly, it should not be made simple for 
the user to re-adjust azimuth but it should be mae 
relatively simple for a dealer to make an adjustment 
when necessary. To allow for servicing requirements 
when head replacement, for example, is necessary, 
all internal presets should be adequately labelled in 
situ, so that even without a service manual an intel­
ligent dealer will be able to perform quick adjust­
ments. However, adjustments to the Dolby circuitry 
’tself should be made less easy to discourage anyone 
from making adjustments to circuits which are 
almost certainly adequately set up in the first place. 
The Dolby circuitry could well be incorporated in a 
separate printed circuit board which should be made 
in such a way as to allow easy complete replacement.

I have intentionally omitted such luxuries as record 
limiters, input mixing, built in tone oscillators, remote 
control sockets and pop up VU meters, since all these 
should not really be required by 99% of users once 
they get used to the operation of a really properly 
lined up and easy to use recorder. One useful facility, 
though, could be incorporated and this would be the 
provision of an automatic external tape start/stop 
counter, starting the cassette at a pre-described 
time or indeed completely switching off the mains to 
it at the end of a cassette. It is no use providing a 
facility for such an external device unless the counter 
'tself is made available as an accessory. By excluding 
unnecessary gimmicks, but still allowing a price as 
high as £150, I am suggesting that much more money 
should be allocated for quality control at the manu­
facturer's premises and arranging the distribution 
of the equipment through responsible companies or 
importers with first class service departments and 
furthermore arranging for agencies only to be given 
to dealers who themselves have excellent service 
departments.

It should be designed in such a way that any intell­
igent member of the family can use it and even 
Grandma should be able to set recording levels since 
if a needle peaks somewhere around the beginning 
of the red section of the scale the recording will 
probably be satisfactory. The general styling of the 
machine should be attractive and the meters should 
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The Ideal Cassette Recorder

be made as large as possible consistent with the 
styling. Whether lever rytype switches or push buttons 
3re provided clearly depends on the overall styling, 
but once a prototype has been made it should be 
;hown to as many well known technical journalists 
3S possible. It would probably be a good idea to 
nake at least a dozen such prototypes and submit 
these to such journalists for their impressions with 
i fairly lengthy time period, after the first prototype 
ias been evaluated by a very competent consultant, 
Nho should have an intimate knowledge of European 
•equirements as opposed to American and Japanese 
>nes.

It has probably been fairly obvious to the reader 
hat I intensely dislike DIN standards but nevertheless 
is such a standard exists it must be strictly adhered 
o on the DIN socket. However, manufacturers of 
)IN equipment absolutely must observe other 
;tandards, such as phono ones and thus acknow­
edge that many users will clearly prefer phono 
;ockets to DIN types. Phono sockets are not likely to 
go away' as many European manufacturers might 
vish and similarly manufacturers outside Europe 
hould also realise that the 5 pole DIN socket was, 
1 fter all, introduced in Germany and if fitted should 
e incorporated correctly. Perhaps it is time for DIN 
o introduce a new input/output standard for use 
vith transistorised equipment, since their existing 
tandard was formulated specifically for valve equip­
ment. Perhaps the new standard, when introduced, 

could stipulate low source impedances and high 
input impedances. Crosstalk could still be very low 
and interconnection with phono equipment and the 
new proposed DIN typee equipment could be so much 
simpler and.reduce costs of production dramatically.

Finally, manufacturers should remember the poor 
dealer who tries to service a faulty machine, It is in 
the manufacturer's interest for dealers to be able to 
service equipment quickly and effectively and this 
can only be done if mother board and printed circuits 
are far more adequately labelled. A few manu­
facturers print the complete circuit diagram on the 
inside of the bottom cover. If everybody did this it 
would save dealers a lot of time.

Surely a machine built to these suggested specif­
ications should not be difficult to produce for each 
and every parameter has been achieved on virtually 
one or another machine reviewed, although no 
complete rapine is withiin the complete ^^ffication 
outlined above. The first manufacturer who brings 
out a machine along my suggested lines and who 
dramatically improves quality control and customer 
relations throughout the selling chain will, in my 
opinion, stand to make a lot of money and gain a 
reputation that will surely become world wide. 
Remember that all the average customer wants is an 
easy-to-use machine which will reliably record an 
input programme and play it back with optimum 
response and signal to noise and without audible 
wow and flutter and bad head/tape contact.
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PHILIPS N2520 C B — C R — B B B — B A B B — F F A C
PIONEER CTF 2121A A A A A A B B C A A D A A A A C A A C
PIONEER CTF 6161A B C A A R D R C F D C A D B B C D
PIONEER CTF 7171A C C — A A F B B C F A C A D — C C E B
PIONEER CTF 9191A C A A B B B B B B B B A A A A D A B B
SAN SUI SC737 D C — C C A A C B A D B A A — D B A C
SAN SUI SC3000 B B — B A E B D C* B* B A A B — D A B C
SANYO RD 4250 F C — E B F A B A — D D A B — F F E F
SANYO RD 4260 D B — B A B A C A B D B B B — C B B C
SANYO RD 4300G D B — F C F B C E F D D B B — D D E C
SANYO RD 4600 D A C C A B D C C B D D A A C F D A E
SONAB C500 D D - A B A A B C A B A B B — D A F C
SONYTC 138 SD C B A B C B B A B A B A A A A D B A B
SONY TC 153 SD B B A C B B B A B B D A B A A D B E D
SONY TC 177 SD A B A B D A B B B A B A A C B D A B B
SONY TC 209 SD C B A C B B B A B A B A A A B E A B D
TANDBERG TCD 310 C A — A A B B A C B B B A A — D B A E
TEAC A160 C A — C B C F B F C C C A A — C C F C
TEAC A260 D C — D B B E B E B C A A B — E D F D
TEAC A360 F E C E A A A B B B B B A D A D B A A
TEAC A450 D B B C B B C A C C B D A A B D A C A
TECHNICS RS 273 B B — A B C D C D C A A C A — D C A B
TECHNICS RS 610 B C — B A F D C B E D E C B — D C D F*
TECHNICS RS 676U C C — B B B C C C A A C B A — E A B A
TE LE FUNK EN MC2200 D C — A C — B B D* — B — B C — D D B B
TELEFUNKEN MC3300 D C — C A — A A* B* — A — A D — F D F E
TRIO KX620 A D A A A B C C C C C C A F B D C A C
TRIO KX 710 E F — F E D B B F* F* C A B E — F F A C
UHER CG320 F* E — F — — A A B D C — A A — F B A B
UHER CG360 C A — A A — B D B* E A — C A — D D A C
WOLLENSAK 4766 D C B C A A C B D B E D B A C D E A C
YAMAHA TC800GC__________ D B A B B A — D — B C A A A A D C A A
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AIWA AD 1300 C C A A A A C C B A C B A B A C B A C
AIWA AD 1600 C B A C B A B C B A D B A A B D B F A
AIWA AD 1800 R R A A R A A R R A A A F A A P A F A
AKAI GXC 39D D B B D B E A C B E C C A B C F B A D
BASF 8100 F* E — E — E A B B B C — A A — E B C C
BASF 8200 D B — C C F B B B E D — A A — E B A B
BELTEK M1150 B B A A B A B A C A C A A C A F C B C
BEOCORD 2200 B D — B A - B A C F A — A F — F B B C
DOKORDER Mk 50 E E — F E F B C B F E F E D — F E A E
DUAL C901 E E — C A B A B A C B — A F — F B A B
HARMON KARDON HK1000 B C C A B A — B — A A C A D B C D F F
HITACHI TRO 2040 D C C — F A F A B B E B — A D — F C A C
HITACHI D3500 D B — B A B C D D C B C C C — F B C E
JVC 1669UFS C C B C B B E C D C C A C F C F C A D
JVC 1950 C C — C B C E C D C C E C D — F C F E
NAKAMICHI 550 B C — A A B B B E B A A A B — C A F C
NAKAMICHI 700 C c — A A A A C D A B D A A — C A A B
NEAL 102 Mkll A A — A A B A C A B A B C A — C C A B
NEAL 103 A A — A A A A B B A A A B A — D C F B
PHILIPS N2515 F* D — E — — A B A C E — A A — D C C C



BA
TT

ER
Y

 O
PE

RA
TI

O
N

RE
PL

A
Y

 RE
SP

O
N

SE
 FE

RR
IC

RE
PL

A
Y

 R
ES

PO
N

SE
 C

H
RO

M
E

!2 
a: 
a: w u.
..J 
<t :; 
a: 
O 
2 
w "' 
2 
o & "' w 
a: 
j 
<t a: w 
> 
O O

V
ER

A
LL

 RE
SP

O
N

SE
 SP

EC
IA

L F
ER

RI
C

O
V

ER
A

LL
 R

ES
PO

N
SE

 Fe
Cr

O
2/

LN

O
V

ER
A

LL
 RE

SP
O

N
SE

 CH
RO

M
E

V
A

LU
E F

O
R M

O
N

EY

Overall
Comparison Chart

REMARKS '-see review

— B A A — B B A Excellent
— B B B — D E C Promisina. but inadeauate aualitv control
— B B B A E B Excellent
— A B A — c c D Disappointing
— A A C — — F E Overpriced since it has no Dolby
— A C B — — A D Good but serious input noise problem

C C B F — c C Good but inadequate quality control
B B D — — E E Disappointing

— E F D — — D F Very poor
— c E c — — c C Good and has useful features
— C B A A — D C Good but poor wow and flutter
— D F B — — B C Good on ferric but input noise problem
— B B B — — F C Quite promising but several faults on prototype
— E C A C — B E ANRS disliked and monitoring ridiculous
— C A A — — A E ANRS disliked and monitoring ridiculous
A B C C — — 8 B Very good and enjoyable to use
— C B D — — B D Excellent but overpriced
— B A B — — B C Very good, easy to use with jmt basic facilities
— A C A — — B C Very good, user bias preset found useful
— B B D — — B E Quite liked but no Dolby
— B B C — — D E Electronics good but mechanically rather poor

A A A C R A Excellent and remarkable value for monev
C B B F D Quite good but more recent models better
B C B — — B D Good
C B B D B C Superb sound quality and very much liked
C C D — — c C Reasonable
B B C — — B B Very good indeed but needs highish line input level
D F E — — F E Outclassed by model 4260
D D C — — B A Excellent considering the low price

» D F E — — F E Outclassed by 4260
— B A B — F A 0 Reasonable but has too many gimmicks
— C C B — — D B Very good
— B F' B — A B A Excellent but watch quality control
A C B B — B B B Very good particularly on battery operation
— B B B — A B C Excellent
— A A C — A c C Good but slightly overpriced
— A B A — — B D Very good but poor wow and flutter
— D C B — — B C Fair
— C C A — — c 0 Disappointing
- A A D — D B E Fair but very poor noise performance
— B B D — B D 0 Very good but poor noise performance
— A A B B B Very good and well liked

B B B c D Good but very ^or wow and flutter
A A B — D c Very good indeed but slightly overpriced

— D C F — — E E Serious DIN input problem
— A B B — — c D Average but overpriced
— B A E — D c C Quite good and promising

B A C B F Very poor and has serious input problems
c c c — — C E Good but extremely expensive since no Dolby is included
C C B — — B E Very good but extreme ly expensive
A A C — B c F Very disa pDointing and overpriced
A C B — c B B Excellent . slightly noisy but very good on batteries
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Glossary of Terms

ANRS: The JVC automatic noise reduction system. 
AZIMUTH: Please refer to foreword and conclusion.
BIAS: This term, in the context of this book, refers to a high 
frequency current passing through the record head which 
allows the audio current also passing through the head to 
produce reasonably linear magnetisation of the tape at all 
levels permitted by the combination of each machine with 

• the cassette tape. The lowest level of bias is required for 
ferric cassettes, a slightly higher one for super ferric, an 
even higher one for ferrichrome, and the highest for 
chromium. Very few machines indeed have this parameter 
set correctly for all positions of the bias switch.
CENTRE INJECTION: This refers to an input whose sound 
is recorded equally on both channels so that when replayed 
it appears to come from the centre of the sound stage. 
CLIPPING: This refers to the level above which bad 
distortion becomes evident, due to a circuit being over­
loaded by being overdriven.
CROSS TALK: Breakthrough of frequencies from one 
channel or direction to another.
DECIBEL (dB): The logarithmic ratio between two volume 
levels which represents either a difference of level from a 
nominal one, or the gain or loss in volume of a particular 

• circuit sometimes at a specific frequency. A 1dB change of 
volume is approximately the lowest change of volume on a 
programme or tone that can be heard by a fairly expert 
musician or engineer. 3dB represents double the power and 
6dB a doubling of apparent volume which is also equal to 
doubling the voltage. 10dB represents 10 times the power 
and ^./iU times the voltage, and 20dB represents 10 times 
the voltage and 100 times the power. dBs can be used to 
represent increased or decreased level changes or 
differences.
DIN COMPATIBILITY: The ability of a 5 pole DIN socket to 
be interconnected with external equipment designed 
approximately or precisely to DIN specifications, without 
problems arising in mismatching, of hiss, response or 
distortion.
DNL: The Philips dynamic noise limiter system, active on 
play back only.
DOLBY PROCESSING AND DEPROCESSING: This term 
refers to changes introduced in recording and play back in 
order to achieve noise reduction.
DOLBY LEVEL: This level represents a record flux equivalent 
to 213 Nanoweber per metre measured by the DIN method 
or 220nWb/m by the American method. It is an arbitrary 
level set by Dolby Laboratories, and serves well as a 
reference to which almost all the measurements have been 
taken. It represents very approximately 6dB below peak 
domestic recording level as would be measured by a very 
good peak programme meter. It also happens to be the level 
required for calibrating Dolby B processing units.
DROP OUTS: Momentary reductions of programme level 
due to inadequate head/tape contact caused by oxide 
particles shedding off the tape on to the head gap, and 

becoming displaced, or inadequacies in tape transport. 
DYNAMIC RANGE: The ratio in dBs between the quietest 
sound that can be successfully recorded and the loudest 
which can be accepted by the tape without serious 
distortion on an average programme. The overall dynamic 
range has been calculated by adding 6dB, overall CCIR 
weighted noise, and adding or subtracting a further amount 
to allow for distortion measured both at Dolby level and at 
the point of 3% distortion. This range is reduced slightly if a 
recorder permits very high levels to be recorded successfully 
at just middle frequencies only. The figures quoted should 
only be regarded as a comparison, and should not be 
compared with figures quoted in other literature as they will 
probably not have been calculated on the same basis.
EARTH LOOP: A situation produced, usually in inter­
connecting equipment, but sometimes unfortunately 
present in the equipment itself, in which more than one 
earth path is present. It usually refers to earth paths 
connected to the earth pin of a mains plug. See reference to 
this in the foreword.
EQUALISATION: This refers to the necessary change in 
frequency response of an amplifier required so that an 
overall flat frequency response is obtained from a tape 
medium. Equalisation is required both on record and replay. 
Any tape recorded on a good cassette recorder should have 
the same inherrent response when played back on another 
correctly set up machine since all play back equalisations 
should have been standardised.
ERASE: The first head over which the tape passes has a 
very high supersonic frequency (the same as for bias) 
passing through it at a considerable level, and this should 
completely remove any trace of a previous recording before 
a new recording is magnetised on to the tape.
FADERS: Most volume controls in the past have been of a 
rotary type, but in recent years these have frequently been 
replaced by levers acting up and down or even sideways to 
adjust level.
FREQUENCY RESPONSE: The accuracy with which an 
amplifier or recorder reproduces high notes and low notes at 
the same intensity as middle notes. In particular it refers to a 
reproduction of such intensities identical to the intensities 
that would be measured on the input. It is usually expressed 
as being a range over which the medium has a fairly 
constant response with respect to the level at the middle 
frequencies, ie one lying between ^^Hz and 1 kHz.
FUFFINESS: A word coined by the writer in an attempt to 
describe noise modulation of one form or another, ie . for a 
form of hiss which is added to the sound during louder 
passages, particularly at high frequencies.
HUM: A low frequency interfering sound produced by break 
through or interference from mains wiring or circuitry with 
audio circuitry. If this is audible it can sometimes be 
produced by bad design, but also through earth loops or 
bad, or even no earthing. It can also be produced by placing 
some lecorders too close to external mains operated 
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Glossary of Terms

equipment.
IMPEDANCE: The approximate equivalent resistance in 
ohms presented by a circuit measured at a frequency of 
1590Hz in the tests for this book. Resistance in ohms equals 
the voltage at a point divided by the current taken at that 
point (Ohm's law).
JACK SOCKET: ' A socket into which a jack plug can be 
inserted. Both mono and stereo types are used on cassette 
recorders, stereo ones normally only being used to feed 
headphones. Mono types are in three basic sizes, 2.5mm, 
3.5mm and Y." (6.35mm).
LIMITER: An electronic device which limits the recording 1 
level to a pre-determined maximum value but allows levels 
below the set threshold to be reproduced accurately.
LINE ADAPTABILITY: The ease with which phono sockets 
or an extra DIN socket can be interconnected with non DIN 
type external equipment, without distortion, noise or 
frequency response problems.
MEMORY COUNTER: Please refer to foreword. (See pages 
27/28).
MICROSECONDS (pS): The time constant of a resis;or/ 
capacitor combination involving a frequency response 
change (equalisation). This is normally calculated as the 
equivalent change introduced by the combination of a 
resistor in ohms, x the capacitor in pfd (alternatively K ohms 
x nano farads).
MODULATION: The amount of volume that the medium 
can accept and reproduce, or alternatively the actual sound 
present on the recording.
MULTIPLEX FILTER: A circuit which introduces severe 
attenuation at supersonic frequencies to decrease inter­
ference encountered with the outputs from some stereo FM 
tuners.
NOISE DEGRADATION: An effect which occurs when hiss, 
or occasionally hum, is added to the potential best hiss 
performance of each recorder when the record levels are at 
minimum. Most recorders produce noticeable additional 
hiss when their record level controls are advanced above a 
certain point.
PEAK READING LIGHTS: These are visual indicators which 
usually come on when a certain level has been achieved. A 
few gradually increase in brightness above a pre-set point. 
They are usually designed as a complement to the action of 
the recording level meters.
PEAK RECORDING LEVEL: A level above which distortion 
becomes apparent. This distortion is introduced when the 
oxide particles almost reach magnetic saturation, and thus 
will accept no more level. Sometimes distortion is introduced 
by the recorder's electronics' incapability of providing the 
required high levels to fully magnetise the tape. In some 
cases the record head itself starts saturating, ie magnetically 
distorting above a certain level.
PHONO (LINE) SOCKETS: These sockets are coaxial and 
accept a special plug (termed phono plug) with a long pin in 
the centre (live) and a cylindrical section around it providing 

an earth connection. Inputs are normally high impedance 
and outputs are low impedance, and are provided for 
interconnection with many types of external hi-fiequipment. 
REPLAY AMPLIFIER HISS: This is produced since very 
great amplification is required to increase the minute 
electrical energies produced by the play back head to a level 
sufficient to drive external equipment. Well designed 
circuits hiss less than poorly designed ones.
STABILITY: In this book stability refers to either poor head 
to tape contact or variations in the angle with which this is 
achieved.
TAPE HISS: This is produced by the minute particles of iron 
or chrome oxide passing the replay head gap in a random 
fashion. It can be emphasised b.y hiss introduced in the 
record amplifiers or input circuits, and is reduced if noise 
reduction is employed.
THUTHINESS: A lisping effect caused particularly on 
speech by high frequency tape compression when too high 
a recording level is being attempted.
UNWEIGHTED NOISE: Noise that is measured with a flat 
response over a band width sufficient to encompass all 
frequencies heard by the human ear.
VU METERS: Some level meters are calibrated in VUs, and 
these represent volume units in 1dB steps. Ovu, approxi­
mately half way across most meters, does not necessarily 
represent Dolby level, and most certainly must not be 
confused with peak recording level on constant tones. It 
does, however, represent very approximately peak recording 
level on an average programme, but see comments in 
individual reviews.
WEIGHTED NOISE: This refers to noise in which equalis­
ation has been introduced to emphasise frequencies that 
cause most subjective annoyance, and which also reduces 
noise of less concern to the average ear. Throughout the 
tests a CCIR filter has been employed. Please see foreword 
for frequency chart giving filter response.
WOW AND FLUTTER: Pitch variations due to mechanical 
imperfections of the tape transport.
1kHz: This frequency used to be referred to as 1KC or 
1000c/s and is a note of approximately 2 octaves about 
middle C on a piano. 1Hz represents one vibration per 
second, and the human ear can easily hear from 40Hz to 
approximately 16kHz in an average room, although with 
increase in age a listener begins to lose sensitivity at the 
high frequency end.
5 POLE DIN SOCKET: Special socket designed in Germany 
having two live input connections, an earth and two output 
connections. One some recorders the output connections 
become low sensitivity inputs on record, whereas on most 
Japanese equipment two pins provide a monitor signal on 
record and a replay signal on replay. Various types of DIN 
socket will be found on many European recorders for 
microphone, loudspeaker and remote control facilties.
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CORRECT ALIGNMENT IS VITAl 
FOR ANY TAPE MACHINE 
This is the conclusion reached by Hi-Fi Choice, 

Angus McKenzie and Audio T. A misaligned 

£250 machine can sound worse than one half the

price.

Audio T offers free alignment for any tape and a 

two year parts and labour guarantee on any cas­

sette or reel to reel recorder bought from us at full 

RRP.

We stock and 
recommend Aiwa, 
Nakamichi, Neal, 

Technics, Yamaha

190 West End Lane, London, NW6 1 SQ. Tel. 01-794 7848.

••••• >■
IK / Also agents for AR, AKG, Akai. Amcron, Armstrong, Beyer, B&W, Cambridge Audio. Denon, Dual, Fons, Harmon- 

Kardon, IMF, JBL, KEF, Lux, Maxell, Monitor Audio, NAO, Nagra, Nakamichi, NEAL, Phase Linear, PWB, Ouad, Revox, 
Spendor, Technics, Trio, Uher Yamahrt
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VIP treatment for top decks
Now it's easier than ever to take 

care of your deck properly. Ewirything 
you need to do the 1ob properly is right 
here in the new Metrocare Cassette 
Deck Care Kit

Packed in the smart permanent

storage case you'll find the famous 
cassette head cleaner, spatula with 
cleaning brush at one end and polishing 
pad at the other, cleaning fluid and a 
polishing cloth to keep your deck 
absolutely spotless.

Remember, look alter your deck 
and it'll look alter your sound.

The Metrocare Cassette Deck Care 
Kit gves it the treatment it deserves 
Price £1.50 plus VAT

Metrocare Professional quality
Test tapes for cassettes

The Metrosound Group, which incorporates 
the largest independent tape duplicator in Europe 
have produced in conjunction with Angus 
McKenzie Facilities Ltd. a unique range of 
specialist test tapes for the professional and 
amateur market.

They are an essential aid to the accurate 
setting up of cassette playing equipment.

The range includes
Cassette Frequency Response Test Tape 
Dolby Tone Test Cassette
Cassette Azimuth Alignment Tape

METR^OSOUNO

Metrosound makes it real

LOOKnjH

TAPE PIS PUW
AT YOURLEXAE .

169



phone

$ you get 

a bit more 

atcIiadfordGHiFi. 

Wore choice 

more service

.... more discount.

52-54 Gloucester fig 

Bristol 7

0272-422709 

mail order 

^arclaycard 

Access
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DualC901 
HiFiStereo 
Cassette Deck 
with auto-reverse facility

Dual C 901 (walnut finish)
Dual C 901 W (white enamel)
HiFi 4-track tape cassette deck for recording and playback in 
both tape directions (Auto Reverse System). A Dual tape 
cassette deck for the international HiFi market, designed and 
produced in West Germany. Universal model for all Compact 
Cassettes with automatic change-over to standard or chromium 
dioxide tape {Auto bias). Tape noise suppression during 
recording and playback by means of "Dolby NR". • 
The Dual C 901 HiFi tape cassette deck exceeds the 
requirements for home studio use (HiFi) specified in DIN 
Standard 45 500.
Dimensions: 16k x 4i x 11 in. (W x H x D)
Weight: approx. 14,3 lbs.

Special features
Outstanding speed stability provided by Dual synchronous/ 
continuous-pole motor with radially flexible mounting; 
extremely high centrifugal mass and separate drive to capstans 
and cassette wind. The cassette wind is driven directly from the 
motor by a second belt, so that faults emanating from the 
cassette have no effect on the drive to the capstans.
A photoelectric resistor monitors tape payout, prevents tape 
loops from forming and at the end of the tape initiates reversal 
of direction of travel or switches off the unit. This device 
functions independently of the type of cassette and of 
automatic stop foils. The direction of tape travel is indicated in 

_each case by an illuminated arrow. For brief interruption of 
play, the "pause" key is used; the operating set-up condition 
previously selected is retained. Function switchover is carried 
out directly and without bypass by the stop key. At the end of 
the tape the automatic cut-out switches the unit off 
mechanically as well as electrically.
Master Shutoff: the mains switch is designed for connection of 
receiver or power amplifier, so that they can be switched on 
and off with the Dual C 901
Auto reverse: after playing back the cassette in one direction, 
change-over to the opposite direction takes place automatically. 
Thus it is not necessary to turn the cassette over to play back 
the second side. When play is completed in both directions the 
unit switches off automatically. Immediate reversal of direction 
of travel is possible at any time.
Continuous play device: the automatic cut-out is switched off, 
the unit will now play continuously in both directions until the 
stop key is depressed.
Auto bias device: change-over of bias and erase current from 
iron oxide (standard) tape to chromium dioxide (Cr02) tape

takes place automatically when the cassette compartment is 
closed. Manual change-over is possible for unmarked Cr02 
cassettes. 3-digit tape length counter with reset.
Dolby NR noise suppression - can be switched off - reduces 
the tape noise during recording and playback by approximately 
10 dB, with pilot light, test generator and separate setting 
control for standard and chromium dioxide (Cr02) tapes.
A double-acting recording lock prevents unintentional erasing. 
Readiness for use is indicated by a pilot light. Automatic level 
control (ALC). Two output control slides for manual recording 
level control for both channels. Recording level indication by 
two illuminated volume unit meters, folding out upwards; 
indication during playback as well. Viscous-damped opening of 
cassette compartment.
Overloading indication: additional overloading indication by 
means of a warning light.
High friction-resistant hard Permalloy 4/4 track recording and 
playback head. Automatically positioning erase heads: to 
minimize wear on erase heads and tape only the erase head for 
the tape direction concerned is in contact y.1ith the tape.
Jacks for headphones and two microphones on the front with 
supply voltage for the Dual capacitor microphone. On the back 
inlets and outlets in accordance with RCA Standard (Cynch 
jacks), with parallel connected 5-pole DIN jack.
Fittings are also supplied for vertical operation.
Technical Features
Recording speed 4.75 cm/s (1i in/sec).
Deviation from nominal speed < 1%.
Pitch fluctuations in normal direction, (evaluated in 
accordance with DIN 45 507) < 0,12%.
W.R.M.S. < 0,09%
Frequency range
with standard (STD) tape 30-14 OOO Hz, with chromium 
dioxide (Cr02) tape 30-16 OOO Hz.
Dynamic range 
(evaluated in accordance with IEC, curve A)> 50 dB, 
with Dolby NR > 59 dB.
Harmonic distortion < 1.5% at 1 kHz - 2 dB.
Oscillator frequency: 100 kHz.
Signal-to-erase ratio > 70 dB, cross-talk attenuation, in 
opposite direction > 60 dB, in stereo direction > 30 dB. 
Inputs: 2 x microphone U" coaxial plug) 0.15 mV.
Radio: 1 x DIN jack 0.15 mV - 2 x RCA jack 40 mV. 
Outputs: :l" coaxial jack for headphones.
Radio: 1 x DIN 0.75 V-2 x RCA 0.75 V.
"The word "Dolby" is a registered trademark of the Dolby 
Laboratories. Inc.

- An Automatic choice for record performance

Dual Sole Distributors:- K. F. Products Limited.
Ashton Road. Bred bury. Stockport. Cheshire SK6 2SP Tel. 061 494 9911
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HlFI CHOICE 
CASSETTE DECKS

is the first in aseries. Future volumes - include 
Receivers, Amplifiers, Loudspeakers and

Turntables. Should you wish 
to advertise contact Richard Howen ''

1 WardourMews, London, W1V 3FF 
telephone 01-4341644
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You've paid big money to getthetruest. • 

tape or cassette hi-fi sound. 
Maybe you're happy with the 
results you get. And maybe not 

But disappointed or delighted, 
you can't be sure you've got 
the best sound out of your 
equipment-until you've tried the 

TDK range of cassettes and 
open reel tapes.

You can't capture sound quality 
on paper But listen to TDK tapes or 
cassettes and you'll recognise instantly 
that this is a richer, fuller sound. more If you can afford faithfully reproduced 

' ' , Take the new TDK Extra Dynamicthis sort of sound... cassette - it reproduces sound superbly
across a wide dynamic range, capturing 

and reproducing whispers and thunder with equal precision. Then there's 
Super Dynamic-the first of the hi-fi 
cassettes-and KROM for brilliant 
sound from chromium dioxide biased 
decks. All offer high standards of 
mechanical reliability, 

TDK Open Reel tapes are world- 
famed for their excellence. Now 
standards have been lifted even 
higher: with the introduction of AUDUA 

AUDUA is designed to surpass 
the performance characteristics of all 
other low-noise. high-
output tapes. Quite simply, . ..
it's the most advanced. ' । su can afford to Improve It 
highest quality tape in the world

Get full details of the TDK range of 
cassettes and tapes by completing the 
coupon. We'll send you our latest 
20-page full-colour brochure. It's packed 
with useful information on selecting and 
using cassettes to the best advantage. 
Better still, go and listen to our tapes and 
cassettes at your hi-fi dealers. We can 
promise you some beautiful listening.

r--------------------------------------------------------------------------------------------------------------

| Please send me the free TDK full-colour brochure.
I Name---------------------------------- --------------
I Address_______________________ _______

,••.• U.K. Gtrma^USA.

TDK Tape Distributor <UKI Ltd.
I 341 Brighton Road. South/Croydon. Surrey CR2 6EQ.

Hfi w^^^t supplied by K. J Leisuresound Watford

I 
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£64.90

£189.00

£65.00
£75.00

£101.40
£77.65

£201.53

poa 
poa 
poa 
poa

Speakers
Monitor Audio MA7
Monitor Audio full

poa 
poa 

£81.94
89.05

poa 
£325.00 
£120.00

poa 
£147.50

£147.00 
poa

£192.00

Are you a hi-fi nut?
Then choose frum the worlds finest equipment

Dolby Decks
AiwaAD1300
AiwaAD1600
AiwaA01800
AiwaAD6500

£127.75
£172.08
£198.00
£175.90

Neal 102 Mk.11
Neal 103

£195.00
£241.00

Sansui SC636
Sansui SC737
Technics RS269
Technics RS263
Harmon-Kardon

HK1000

Dolby Cassette Decks
TœcA170
TeacA160
TeacA400
TeacA260
TeacA360
TeacA450

£133.00 
£137.00 
£160.00 
£184.00 
£220.00 
£251.00

Trio KX710
Trio KX620
Trio KX910
Dual C901

£129.60
£113.60
£156.80
£194.90

Receivers
Marantz 201 5
Marantz full range 
Lux R600
Lux full range 
Trio KR3400 
Trio full range
NAO 140
NAO 160
Armstrong 625
Armstrong 626 
Sansui full range

poa 
£155.56 
£194.44 
£136.62 
£163.94

poa

range 
Bose 901
Bose 301
JBL full range
MF full range
Rogers BBC Monitors 
Videotone full range

Turntables
ERAMk.6 
FonsCQ30 
Linn Sondek LP1 2 
Ariston RD11 
Dual CS701

Amplifiers
Marantz 1060 
Marantz full range 
NAO 60
Sugden full range 
Acuphase full range 
Lux full range 
Armstrong 621

Mail order prices on application send 
S.A.E. part exchange prices are RRP ex.

£129.00 VAT.
poa 

£104.76
poa 
poa
poa For immediate despatch quote Access or 

£92.58 BI C^d number over telephone.
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FEATURES
All electronic 
mode switches

FEATURE 5 
Logarithmic 
meter scales

FEATURES
Automatic tape 
discriminator

FEATURE 4 
Switchable 
multiplex filter

FEATURE 2
Microphone and 
line mixing

FEATURE 1
Rewinder and 
automatic play-back

The cassette deck in the picture is our new 
Pioneer CT-F9191.

It takes the six best features in decks and puts 
them all together.

1. The rewinder will bring the tape back to a 
pre-selected point and then play back 
automatically.

2. Microphone and line mixing means with the 
mike plugged in, the line can be plugged in too.

3. The tape discriminator means you can know 
automatically whether your deck has been loaded 
with CRO2 tape or Ferrite.

4. The multiplex filter can actually be switched 
out when recording either live or off record.

5. Logarithmic scales simply mean everything 
can be measured more accurately.

6. Electronic mode switches replace the manual 
switches that you get on most other machines.

Remember some cassettes can give you some 
of these features. A few might give you most.

Only the new Pioneer range combines them all. 
rpl;;:, send me the 16-page foil colour brochure about 
| Pioneer Hi-Fi.
| Name__________________________________
I Address________________________________

' ___________________________________-­

I CJ.) PIONES
To: Shriro (^K) Ltd. Shriro House 

, The Ridgewaylver, Bucks. SLO 9JL.Tel: Iver (0753) 652222.
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d Sound centre

\1 HI-FI (Equipment) LTD.(Equipment)

Stockist for: AIWA - AKAi - GOODMANS
J.V.C. -NAKAMICHI - NEAL- PIONEER-SONY

TANDBERG -TEAC-YAMAHA

Special YAMAHA CENTRE (Opening 1st Oct. '7 5) 
at SOUND CENTRE 115, KINGSWAY W.C.2. (Holborn) 
And 92, THE PARADE, WATFORD. (Shopping Centre)

MAIL ORDER at 105, LAWRENCE RD. N.1 5-4ET:
Phone 01-802 4131: You can use

BARCLAYCARD OR ACCESS. NO EXTRA CHARGE.

PRICE LISTS can be seen in our monthly 
advertisements in Hi-Fi News Popular Hi-Fi 

Hi-Fi Sound Hi-Fi For Pleasure and
The Gramophone. Or ring 01-802 4131:

YAMAHA is a good first choice.
Your second choice must be SOUND CENTRE.

WOOD GREEN
8 Turnpike Parade. N15 

(Turnpike Lane Udg.) 01-888 4-373
BARNET

4 Hadley Parade, Barnet 
01-449 8278

WATFORD 
94 The Parade 
Watford 26602
FINCHLEY

857 High Road. Finchley, N12 
01-445 3319

HOLBORN 
115 Kingsway, WC2 

01-450 0446
MOORGATE 

48 London Wall, EC2 
01-628 0537

HOLLOWAY 
6-1 Seven Sisters Road, Nl7 

01-272 7901
PECKHAM.

152 Rye Lane, Peckham, SE15 
01-639 2205

ALSO MARBLE ARCH CAMERA & HI-FI DISCOUNT CENTRE, 38 Edgware Road W2 01-723 3071
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PrecisionTapes 
give you quality 

• the artists 
give you the choice
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ANGUS McKENZIE 
fACIUTIES UMITID

AUDIO AN D RECORDING CONSULTANTS
57 Fitzalan Road, London, N3, England. 01-349 051 l

INDEPENDENT PRODUCT EVALUATION OF DOMESTIC 
AND PROFESSIONAL AUDIO GEAR (PROTOTYPES, ETC.,) 
USING R.F. AND A.F. TEST EQUIPMENT BY BRUEL & 
KJAER, HEWLETT-PACKARD, SOUND TECHNOLOGY, 
ETC.

TAPE ASSESSMENT AND SPECIALIST TEST TAPES (1 /7" 

CASSETTE WIDTH, 1 /4", !") USING CALIBRATED 
TELEFUNKEN M 15 AND PHILIPS RECORDERS.

LOCATION SOUND RECORDING UNIT FOR COMMERCIAL 
RECORDS (CALREC AND MIDAS QUADRAPHONIC MIXING 
CONSOLES, MICS. BY NEUMANN, AKG, SCHOEPS, ETC.).

All this and of course more: 
Professional enquiries welcome — brochure on request.

LOCATION SOUND RECORDING 
INDEPENDENT PRODUCT EVAlUATION TAPE ASSESSMENT
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You can’t turn up another cassette 
deck that works like the TCD 310.

TCD 310

unitnoise
>wevc r, we reckkon that when you're 
1 a Dolby ought to bo standard.

'TANDBERG
-4 l^^ry perfection

It means almost total elimination of tape hiss, though 
the complete volume range Like the man sji<h try turning up 
another u9it that matches this one for recording quality.

While we're on the subject of extraneous noises, don't be 
alarmed when you change c-assettes,or press a button, because 
you're bound to notice something very different.

And what you'll notice is the fine, robust feel of solenoid 
control..

Everything clicks into place. Clearly. Positively.
The advanced design ot the TCD3l0 also allows good 

access to the heads, for easy cleaning.
To folly appreciate a consummate piece of equipment 

like this, devote an hour of your time and most of your senses; 
to a cl arity of taped music as you've never heard it bofore.

If Tandberg treat cassettes this seriously, maybe it’s time 
you did I

I is even gentle with badly worn tapes, 
rdly if the t ape gets jammed.

It’s beautiful, but no optical illusion.
A great facet of Tandberg’s TCD310 cassette deck, is the 

way you can mount it vertically to a wall. Where it works as 
well as in a horizontal position.

It is most certainly, without fear of argument the most 
exciting cassette deck to reach the hi-fi market in years. If you 
do want to contest the fact, this is what you’re up against.

Three individual motors; one each for really rapid wind 
and rewind, and a third syncronous motor that works in 
conjunction with a dual capstan, closed-loop system. 
This keeps the tape running through ata constant speed, 
precisely tensioned the entire length of run, so that when it 
passes the heads, there’s no slack, just good, firm contact.

Everything’s nicely together, perfectly in time.
This mechanism is even gentle with badly worn tapes,

More things that make the TCD310 worth a sgecial trip to your local Tandbergdealer. 
SPECIFICATION BETTER THAN REQUIREMENTSOF DIN STANDARD 455(X) • ELECTRONIC CONTROLS 
HIGH QUALITY MAGNETIC HEADS • LARGE PEAK LEVEL METERS • MIXINGIN MONO • 
AUTOMATIC END STOP • CAN BE USED VERTICALLY • FOR l!SE WITH STEREO HEFI AMP • 
DUAL CAPSTAN (CLOSED LOOP) FOR GOOD SPEED CONTROL • SWITCH SELECTOR FOR NEW LIH 
(LOWNOISE,HIGHOLITPUT)ORCHROMILIM DIOXIDE TAPES • SOLENOID CONTROLLED • 
DIN&PHONOSOCKETS • POSITIVEPAUSECONTROL • TEAKORROSEWOODFINISH

TO: Farbol-^dbeig L^F^ell Ho^81 K.i^^l Road, Leed. LS3 !HR.
Please send me details o( the TCD 310 and all other Tandborg sound equipment.

Name______________ ___________________________________________ fl

Address  ________________________________________________ *5



CASSETTE 
PERFORMANCE

Again, just as our tests on amplifiers and speakers have shown, the best way to ensure top 
cassette performance is to use your ears. For example the NEAL,. which' is neither impressive 
or glamourous in looks, has a performance that is unrivalled on the British shores. It is only 
superceded by the Nakamichi in cosmetics and ease of operation. At the cheaper end of the 
market, the performance and finish of the Aiwa is second to none. For people requiring 
performance and a little more by way of aesthetic appearance the Yamaha TC800 must be 
heard and seen.

Don't forget, our state of the art system is still the Nairn NAP 1 60, NAC 1 2, Dahlquist DQ 10, 
Linn Sondek, Supex and Grace combinations which, with a NEAL 102Mkll or 103 offers a 
system of unrivalled performance which will probably remain as a reference standard for 
some time to come.

Fisher. Monitor Audio . Celef. JBL. Gale . Quasar . Videotone .SMC . Omar . NEAL . Soundcraftsmen . Photax 
Lowther . EPI . Scott . OMAL . Micro . Phase Linear . Dahlquist . Revox . Nairn . Sugden . Accuphase. Denon 

. Rogers . Radford . Grace . Dual . Pioneer . SMC. Yamaha . Connoisseur . ESS . Dokorder . Cerwin Vega 
Nakamichi . NAO . Nikko. Teleton. Acos Linn Sondek. Cambridge. Supex. AIWA BIC. Mordaunt-Short

Our new split-level showroom is now open and we can arrange demonstrations by 
appointment at most times

JEFFRIES HI-FI _______
4 ALBERT PARADE, GREEN S:REET, EASTBOURNE 
Eastbourne 31336 (std code 0323)

3 YEARS PARTS AND LABOUR GUARANTEE.
LATE NIGHT DEMONSTRATIONS WEDNESDAYS 6-9 p.m.
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Just a Ifew of the reasoos ^why our 
cassettes ssound better than anrone else's.

You'll find all new RCA cassettes 
recorded on the famous super-quiet 
Dolby system.

But other recording companies 
can claim that, too.

What no-one else can boast is the 
talent you hear on RCA tapes.

We've got people ,such as Sweet,_ 
Perry Como, John Denver Elvis Presley 
Jim P8eves, Artur' Rubinstein,

The Tymes,David Bowie,.Glenn Miller 
and Jack Jones.

But to know just how fine RCA 
tapes can be you should see the RCA 
tapes catalogue. It contains details of all 
the RCA artists on tape.

Ask to see it at your local record 
shop today

ROA,CASSETTES AND CARTRIDGES
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nNOW YOU DON'T HAVE TO SPEND BIOO PLUS FO 
DOLBY CASSETTE DECK

AMSTRAD 7000
Incorporating the famous Dolby noise reduction system. the Amstrad 
7000 is a stereo cassette deck designed to give immaculate results. 
Features include independent left and right channel record level slider 
controls. twin meters. chrome tape switch. DIN and phono sockets, 
plus all the other facilities that you would normally expect on cassette 
decks costing twice as much. The cost when you buy from Linavale? 
Only'r67.84 inc. VAT.

AMSTRAD 6000
Without Dolby, the Amstrad 6000 still offers a host of features 
designed to give you superb recordings. Again, it provides all the 
n^e^ry features to line up with your high fidelity set-up. Again, 
when you buy from Linavale, it is excellent value for only £52.06 inc. 
VAT.
Carriage and insurance free.

Amstrad, Akai. Eagle. Goodmans, Leak, Aotel, Teleton. Wharfedale, Goldring, Thorens, Domus, Metrosound, Clestion, Koss, Ke{ Sanyo, 
Philips. etc.

LINAVALE RADIO
48 HOE ST., WALTHAMSTOW, LONDON E17 4PG 01-520-7548 01-521:5452 Ill.
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Hi-Fi Dealers

A. T. Labs Limited, 191 Chaseside, Enfield, Middlesex, EN2 OOZ. Tel. 363 7981
A. K. & Co. 85 Whalley Range, Blackburn, Lanes. Tel. 52837
A&M Supplies Limited, 123 High Street, Stevenage, Herts. Tel. 54321
A. N. Audio Limited, g5 Longsands Road, St. Neots, Hunts. Tel. 76234
A-Z Radio Limited, 758 Spring Bank West, Hull, North Humberside. Tel. 508021
Albert Bell & Sons Limited, 21 I 23 Waterloo Road, Blyth, Northumberland. Tel. 341 5
Albert E. Ford Limited, 84 Cornwall Street, Plymouth, Devon. Tel. 63319
Aldeburgh Music Centre Limited, 180 High Street, Aldeburgh, Suffolk. Tel. 241 2
Alexander Biggar Limited, 273 !>auchiehall Street, Glasgow, G2 3HH. Tel. 332 8676
Alexanderslimited, 73/81 Holburn Street,Aberdeen. Tel. 53324
Allen & Walker Limited, Sedburgh Buildings, lckley, Yorks. Tel. 3832
Analog Audio Limited, 849 High Road, Finchley, London, N 12. Tel. 445 3267
Analog Audio Limited, 20 Eldon Street, London, EC2. Tel. 628 7316
Analog Audio Limited, 779 Fulham Road, London, SW6. Tel. 731 3348
Analog Audio Limited, 273 Pentonville Road, London, N1. Tel. 837 6641
Analog Audio Limited, 127 Wilton Road, London, SW1. Tel. 834 1430
Andrew McCulloch Limited, 24 King Street, Cambridge. Tel. 64420
Andrew McCulloch Limited, 11 Nuffield Road,Cambridge,CB4 1TF. Tel 66766
Andrew McCulloch Limited, 9 Angel Pavement, Royston, Herts. Tel 43068
Anglia Audio Limited, The Street, Hessett, Bury St. Edmunds, IP30 9AZ. Tel 03597 212
Ashley Radio Limited, 3 The Parade, Ashley Road, New Milton, Hants. Tel. 611290
Ashton Audio Centre, 139 Old Street, Ashton-Under-Lyne. Tel 330 5730
Audio Aids Limited, 33a Morningside Road. Edinburgh, EH10 4DR. Tel 447 2229
Audio Aids Limited, 274 Canongate, Edinburgh, EHB BAA. Tel 556 9838
Audio Aids Limited, 20 South Clerk Street, Edinburgh, EHB 9PR. Tel 667 2877
Audio Corner Limited, 11 7 Portland Street, Southport, PRB 60Z. Tel 59404
Audio Craft Limited, 23 I 25 Derngate, Northampton. Tel 36291
Audio Design Limited, 11 Breeze Mount, Prestwich, Manchester, M25 BAH. Tel 773 3965
Audio Design Limited, Rue Des Marais, Vale, Guernsey, Cl. Tel. 0481 55573
Audiographic Limited, 103 I 104 East Street, Hereford. Tel. 0432 56043
Audiographic Limited, 16 Church Street, Hereford. Tel 0432 2428
Audio Impressions Limited, 32 High Street South, Dunstable, Beds. Tel 60351 7
Audiomatch Limited, 1 7 Trinity Street, Fareham, Hanis. Tel 2876
Audio Projects Limited, 1 0 Blenheim Terrace, Leeds, LS2 9HX. Tel 27139
Audio Services Limited, 82 East Barnet Road, New Barnet, Herts. Tel 01 449 6605
Audio Spectra Electronics Limited, 202 High Street, Hornchurch, Essex. Tel 50221
Audio T Limited, 190 West End Lane, London, NW6. Tel 794 7848
Audio & Visual Systems Limited, 8 Bourbon Street, Aylesbury, Buks. Tel 89419
Audio & Visual Systems Limited, 2g St. Peters Street, Bedford. Tel 46058

B & B Hi-Fi Limited, 16 Gun Street, Reading, Berks. Tel 583730
BG Radio Service Limited, 10 Hatter Street, Bury St Edmunds, Suffolk. Tel 5227
R. Barden Limited, 10 / 16 Ashwin Street, London, ES. Tel 254 881 1
Battery Services Limited, 11 Corporation Street, Corby, N' Hants. Tel 3229
Bayliss Radio & TV Limited, 214/216 St Georges Road, Bolton, Lanes. Tel 22071
Bedford Audio Limited, 76 Bedford Road, Kempston, Beds. Tel. 0234 854133
Bemard Smith Limited, 101 High Street, Barnstaple, Devon. Tel. 3503
I.J. Boal Limited, 39 Queens Parade, Bangor, Co. Down. NI. Tel. 5881

183



Bonel & Curtis Limited, Radio House, Swan Street, Warwick. Tel. 41875
A. Bonham Limited, 43 Mayflower Street, Plymouth, Devon. Tel. 60547
W.A. Brady & Son Limited, 401 Smithdown Road, Liverpool 15. Tel. 546 4510
R. C. Brewer Limited, St. Columb Road, St. Columb, Cornwall. Tel. 072 686 266
Bristol Wireless Limited, 60 Queens Road, Clifton, Bristol, BSB 1RE. Te/. 20304
Brooke Electrical Limited, 234 Fog Lane, Didsbury, Manchester 20. Tel 445 1839
J. D. Brown Limited, 28/36 Castle Street, Dundee. Te/. 255g1
C. Bruce Miller & Co. Limited, 55 Holburn Street, Aberdeen. Tel. 573338
C. Bruce Miller & Co. Limited, 2 Oueensgate Arcade. Inverness. Tel. 33374
C. Bruce Miller & Co. Limited, 51 George Street, Aberdeen. Tel. 20278
L. Bullock & Son Limited, 880 Washwood Heath Road. Ward End, Birmingham 8. Tel. 783 280g
Burridges Limited, 13/14 Aylmer Square, St. Austell, Cornwall. Tel. 5876

CTS Audio Limited, 172 Spon Street, Coventry. Tel. 2g559
CTV Services Limited, 3 Upper Northam Road. Hedge End, Southampton. Tel. 04892 4858
CTV Services Limited, 3 Eastgate Street, Winchester. Hants.
CTV Services Limited, Fryern Arcade, Chandlersford, Eastleigh, Hants. Tel. 611 51
A. B. Caller & Sons Limited, Northumberland Street. Newcastle Upon Tyne. Tel. 814831
CambomeAudio Centre Limited, 63 Trelowarren Street, Camborne, Cornwall. Tel. 4286
Camera Shop Limited, 135 High Street. Hythe. Kent. Tel. 66706
Camera Thorpe Limited, 26 Knifesmithgate Chesterfield, Derbyshire. Tel. 73655
Carlow Radio Limited, 6 St. Loyes Street. Bedford. Tel. 67791
Central Radio Limited, 15 Langley Road. Eastbourne. Sussex. Tel. 21989
Central Services Limited, 186 Spring Road, Ipswich. Suffolk. Tel. 75953
J.C. Charles Limited, 15 Castle Street. Tredegar. Gwent. Tel. 2369
Charlesworths Hi-Fi Limited, 14 Hightown, Crewe, Cheshire. Tel. 56343
Charlesworths Hi-Fi Limited, 112 Foregate Street, Chester. Cheshire. Tel. 25075
Chelsea Record Centre Limited, 203 Kings Road. London. SW3. Tel. 352 2596
Chester Sound Studios Limited, 23 Mercia Square. Frodsham Street, Chester. Tel. 31 5058
Chew & Osborne Limited, 148 High Street, Epping, Essex. Tel. 74242
Christopher Pratt & Sons Limited, 33 North Parade, Bradford 1, Yorks. Tel. 25894
Cine Equipments Limited, 50 Sheep Street, Stratford Upon Avon. Tel. 4418
Cine Equipments Limited, 9a Dale End, Birmingham 4. Tel. 236 1 769
Clement Wain Limited, 28 High Street, Newcastle, Staffs. ST5 10T. Tel. 613119
ClimaxAudio Limited, 2 Broad Row, Great Yarmouth, Norfolk. Tel. 55044
Coast Electronics Limited, 148 Conway Road, West End. Colwyn Bay, Clwyd. Tel. 31 235
Cobalt Hi-Fi Limited, 24 Shaftesbury Avenue. Penketh. Warrington, Cheshire. Tel. 6188
Cobalt Hi-Fi Limited, 54/56 Ormskirk Street, St. Helens. Merseyside. Tel. 2841 7
CompleteAudio Systems Limited, 36 High Street, Rottingdean, Sussex. Tel. 31082
COMET — see advertisement on page 54.
CotswoldAudio Centre Limited, 5 London Road, Stroud, Glos. Tel. 4747
Cowlin Limited, 120 East Reach, Taunton, Somerset. Tel. 3556
R. E. Cranfield Limited, 19 Sun Street. Canterbury. Kent.
Crannage Bros. Limited, 107 High Street, Uckfield, Sussex. Tel. 2978
CrescentCameras Limited, 642 High Road, Leytonstone. London, E11. Tel. 539 8793
I. P.Cross Limited, 4 Kingsway Avenue, Little Stoke, Bristol. Tel. 693737
I. P. Cross Limited, 18 Gloucester Road, Bristol, BS7 BAE. Tel. 40440
J. D. Cuthbertson & Co. Limited, 21 Cambridge Street, Glasgow, G2 3DY. Tel. 332 5382

David Waring Limited,Marmon House, High Street, Worcester. Tel. 26123
N. E. Dakin Limited, 45 Radford Road, Nottingham. Tel. 73862
Davis & Kays Limited, 8 Turnpike Parade, London, N15. Tel. 888 4373
P. Day Limited, 94 Victoria Road, Swindon, SN1 3BD. Tel. 20994
J. D. Deards Limited. 7 High Street, Welwyn, Herts. Tel. 6633
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Derhams Radio Limited, 149 Market Street, Dalton In Furness, Cumbria. Tel. 2026 
Design Stereo Limited.-1 50 Narborou9h Road, Leicester. Tel. 59322 -

Devizes Photo Audio Centre Limited, 1 7 The Brittox, Devizes, Wilts . Tel. 2268
W. H. Dolby Limited, 266 Wallasey Village, Wallasey, Merseyside. Tel. 639 3005
Dorset Radio Supplies Limited, 28/ 29 Walpole Street, Weymouth, Dorset. Tel. 5729
Downing & Davis Limited, 33 Market Street, Stourbridge, Glos. Tel. 71747
Drury Radio Limited, 8I1 0 Bridgewater Street, Liverpool 1. Tel. 709 8088
Eddy's (Nottingham) Limited, 1 16I11 8 Allreton Road, Nottingham, Notts , Tel. 7401 5
Edinburgh Audio Limited, 57 Lothian Road, Edinburgh. Tel. 229 1 729
Electra Centre Limited, 8 Victoria Buildings, Fishergate, Preston, Lanes. Tel. 55603 
Electrical Services Limited, 52 154 Station Road, Harrow, Middlesex. Tel. 42 7 41 79 
Electronics Centre Limited, 2 Mumps, Oldham, Lanes. Tel. 624 8982
Electronic Supplies Limited, 408 Sharrow Vale Road, Sheffield, S11 8ZP. Tel. 68621 1
Electrophonic Limited, 45a Neath Road, Briton Ferry, Neath, W. Glamorgan. Tel. 81 3494
Elena Mae Limited, 89 Princes Street, Edinburgh. Tel. 225 7582
Elena Mae Limited, 30 Reform Street, Dundee. Tel. 34459
Elena Mae Limited, 96 High Street, Arbroath, Angus. Tel. 3677
Elena Mae Limited, 76 High Street, Elgin, Morayshire. Tel. 44305
Elena Mae Limited, 35 Reform Street, Dundee. Tel. 24459
Ellis Marketing Limited, 5 Arlington Parade, London, SW2 1RH. Tel. 733 6708
Eric Wiley Limited, 64 Beancroft Road, Castleford, Yorks . WF10 5BS. Tel. 3066
Essex Hi-Fi Centre Limited, 210 London Road, Hadleigh, Benfleet, Essex. Tel. 558339

Fairbotham & Co Limited, 58 Lower Hillgate, Stockport, Cheshire. Tel. 480 4872
Finchfern Limited, 50 Wells Street, London, W1. Tel. 580 0873
Fireside Audio Limited, 11 3 Stratford Road, Stroud, Glos. Tel. 5898
Fotosound Limited, 1 9 Dolphin Lane, Boston, Lines. Tel. 4781
Fowey Radio Co. Limited, Trafalger Square, Fowey, Cornwall. Tel. 072 683 3429
E. P. Fox Limited,B7 Walton Road, East Molesey, Surrey. Tel. 979 2 721
Frampton Cameras Limited, 90 Cornwall Street,-Plymouth, Devon. Tel. 60264
Frank Rea & Co Limited, 26 Chichester Street, Belfast t, NI. Tel. .20822

J. W. Garnett Limited, The Market Place, Settle, Yorks. Tel. 3558
Gem TV & Radio Limited, 355 High Road, Leytonstone, London? E11. Tel. 556 7288
Golding Audio Limited, 1 2a Culver Street, Colchester, Essex. Tel. 48101
J. R. Gough Limited, 2 7 East Smithy Street, South Shields. Tel. 3663
Gratispool Limited, 10 / 12 Martineau Way, Birmingham, B2 4UN. Tel. 236 1024
Green Bros.Ximited, 19 New Bond Street, Bath, Somerset. Tel. 63146
Greenside Electrical Co. Limited, Queen Street, Morley, Leeds, LS2 7 8DX. Tel. 392 5 
Greenside TV Services Limited, Tingley Bar Estate, Bridge Street, Morley, Leeds.
Gregson Limited, 89 Outram Street, Sutton In Ashfield, Notis . Tel. 3885
D. E. Hadaway &"Son Limited; 9 5 Watling Street, Gillingham,, Kent. Tel. 50058
F. W. Haines Limited, 31132 Oxford Street, Swansea, Glamorgan. Tel. 54747
Hal Purves Limited •. 8 New Oxford Street, Workington, Cumbria. Tel. 3086
Hamish Robertson Limited, 228 Fenwick Road, Giffnock, Glasgow. Tel. 638 3457
Hammonds Of Watford Limited, 60 Queens Road, Watford, Herts. Tel. 39733
Hardman Radio Limited, 33 Dale Street, Liverpool, L2 2HF. Tel. 236 2828
Hardman Radio Limited, 26 Exchange.Street East, Liverpool, L2 3TN. Tel. 236 2828
Hardman Radio Limited, Guild Hall Arcade, Lancaster Road, Preston, Lanes. Tel. 59264
Harold Stott Limited, 18 Westfield Street, St. Helens, Merseyside. Tel. 34141
Harold Stott Limited, 96 Chapel Street, SL Helens,Merseyside.
Harrow Audio Limited, 27 Springfield Road, Harrow, Middlesex.
Harrow Audio Limited, 33 Bridle Path, Watford, Herts. Tel. 33018
E. R. Harveyson & Co. Limited, Albert Place, -Nether Street, Finchley, N3. Tel. 346 2622
Havant Radio Centre Limited, 5 North Street Arcade, Havant, Hants. Tel. 3853
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Haven Hi^Fi Limited, 1 g5 South Ealing Road, London, W5. Tel. 560 01 g4
A. R. Hawkins Limited, 2The Parade, Northampton. Tel. 3g574
Hector MacDonald & Son Limited, 83 Titchfield Street, Kilmarnock, Ayrshire. Tel. 21641
F. P. Henty Limited, 16 The Martlets, Crawley, Sussex. Tel. 2553g
Hermlyn Hi-Fi Limited, 64 High Street, Orpington, Kent. Tel. 33101
Hi-Fi Centre Limited, Green Lane, Wilmslow, Cheshire, SKg 1 LW. Tel. 22112
Hi-Fi & Components Limited, 84 Battersea Rise, London, SW11 1EH. Tel. 223 11 10
High Fidelity Limited, 31 Pall Mall, Hanley, Stoke On Trent. Tel. 251g4

•Hi-Fi Opportunities Limited,33 I 3 5 Handysides Arcade, Percy Street, Newcastle. Tel. 277g1
Hi-Fi Shop Limited, 27a Kingsgate Street, Coleraine, Co. Derry, NI. Tel. 52843
Hi-Fi Studio Limited, 8 Byram Street, Huddersfield, Yorks. Tel. 35333
Hi-Fi Systems Limited, 15 Orford Avenue, Warrington, Cheshire. Tel. 32g81
Hi-Fi Western Limited, 48 I 52 Cambrian Road, Newport, Gwent. Tel. 627gO
R. S. Hill limited, 25 High Street, St. Neots, Hunts. Tel. 72172
Hockley Audio Centre Limited, 22 Spa Road, Hockley, Essex. Tel. 6835
Hodgson's Limited, Chestergate: Macclesfield, Cheshire. Tel. 22665
Holburn Hi-Fi Limited, 445 Holburn Street, Aberdeen, Scotland. Tel. 25713
Holdills Limited, 39141 Mincing Lane, Blackburn, BB2 2AF. Tel. 5g5g5
Holtii-Fi Limited, 8 Portland Street, Swansea, Glamorgan. Tel. 41032
Home Vision Services Limited, Station Square, Dingwall, Rosshire. Tel. 2424
Horns Of Oxford Limited, 6 South Parade, Oxford, Oxon. Tel. 55360
House Of Sound Limited, 5 Marsh Street, Bristol 1. Tel. 2gi534
Howards Limited, go; g1 Sidwell Street, Exeter, Devon. Tel. 58518
Howlett & Sons Limited, 51 St. Leonards Road, Windsor, Berks, SL4 3BP. Tel. 647g5
Hughes Limited, 1 I 5 Hungate, Beccles, Suffolk. Tel. 712428
Hughes Limited, 161 Beccles Road, Oulton Broad, Lowestoft. Tel. 5454
J. H. Hurst Limited, 517 High Street, Ripley, Derbys, DE5 3AB. Tel. 44333
Husband & Sons Limited, 8 St. Augustines Parade, Bristol 1. Tel. 2g3g78

Ian Strachan Limited, 7 I g Bridgegate, Irvine, Ayrshire. Tel. 75g54

Jack Bryant Limited, 26 West Street, Cromer. Norfolk. Tel. 21 50
James McKenzie Limited, 36/8 Grange Road West, Birkenhead, Cheshire. Tel. 652 4833
Jarding & Malcom Limited, 76 English Street, Dumfries. Tel. 4117
Jeffries Hi-Fi Limited, 6a Albert Parade, Green Street, Eastbourne. Tel. 31 336
John Carr Limited, 7g St. Clair Street, Kirkcaldy, Fife. Tel. 51667
John Ham Limited, 75 MansefStreet, Swansea, Glamor9an. Tel. 50g68
John Mclachlan Limited, 56 Old Sneddon Street, Paisley, Renfrewshire. Tel. 88g 3026
John Mitchell Limited, 141 King Street, Castle DougJas, Kirkcudbrightshire. Tel. 2456
John Savill & Sons Limited, 7 Goodramgate, York. Tel. 25775
Johnsons Sound Service Limited, 43 Friar Street, Worcester. Tel. 25740

K. J. Leisuresound Limited, 48 Wigmore Street, London, W1. Tel. 486 8263
K. J. Leisuresound Limited, 101 St. Albans Road, Watford, Herts. Tel. 45250
Kelleys Radio Limited, 8 High Street, Brentwood, Essex, CM14 4AB. Tel. 21551g
Ken Dean Limited, 112/114 St. James Street, Brighton, Sussex, BN2 1TH. Tel. 61550
Ken Rose Audio Limited, 283 Fleet Road, Fleet, Hants. Tel. 5053
Ken Whittle Limited, 788 Stratford Road, Sparkhill, Birmingham, B11 4BP. Tel. 7775g54
James Kerr Limited, g8 Woodlands Road, Glasgow, G3 6HB. Tel. 332 0g88
Kingsons Limited, 28 Winslade Way, Catford Shopping Centre, London, SE6. Tel. 5g03875
H. Kirby Limited, 11 I 13 Aswell Street, Louth, Lines. Tel. 24g41 5

Lanes Radio Limited, g4 Church Road, Hove, Sussex, BN3 2EB. Tel. 738517
Lanes Hi-Fi Limited, 248 Wilmslow Road, Manchester 14.
Lawbak Electronics Limited, 21g I ligh Street, Eastleigh, Hants. Tel. 2868
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Lectro-Mek Sound Systems Limited, 45 Roxburgh Street, Greenock. Tel. 27026 
Lee Longlands Limited, 224 Broad Street, Birmingham 15. Tel. 643 9102 
Leicester Hi-Fi Centre Limited, 215/219 Melton Road, Leicester. Tel. 666653 
R. A. Lennox Limited, 9 Hunter Street, East Kilbride. Tel. 22288 
Les Wright Limited, 101 Mary Street, Scunthorpe, Lines. Tel. 67738
Levells Of Huddersfield Limited, Market Street, Huddersfield, Yorks. Tel. 32294 
R. G. Lewis Limited, 6 Foregate Street, Worcester, WR1 1 DB. Tel. 26697 
Libby's Limited, 244 Soho Road, Birmingham, B21 9LR. Tel. 554 8557
Lincoln Hi-Fi Centre Limited, 271a High Street, Lincoln, Lines. Tel. 20265
Lloyd Paton MeGlynn Limited, 34 Moorfield Walk, Ormston, M31 1TT. Tel. 747 9722 
London Sound Limited, 70West Street, Harrow On The Hill, Middlesex. Tel. 864 6781 
Look-N-Listen Limited, 1a Eaves.Street, Blackpool, lanes. Tel. 20420

H. W. Maclaine Limited, Seskanore, Omagh, Co. Tyrone, NI. Tel. 204 
Malcom Audio Limited, 12 South Street, Chichester, Sussex. Tel. 87562 
Manx Audio Limited, Ellerslie Road, Crosby, Isle Of Man. Tel. 437 
Marack Hi-Fi Limited, 48 Commercial Road, Southampton, Hants. Tel. 32486 
Marshall Bros. Limited, 57 St. Leonards Road, Windsor, Berks. Tel. 62635 
Martins Electronic Centre Limited, 85I87 Ber Street, Norwich, Norfolk. Tel. 27010 
Maxtone Hi-Fi Limited, 31 Lee Bank, Westhoughton, Bolton, Lanes. Tel. 812088 
Mayfair Studio Limited, 17 Peckingham Street, Halesowen, Worcs. Tel.550 1 903 
McKay Sound& Music Limited, 100 Westgate Road, Newcastle, Northumberland. Tel. 24449 
McKenna & Brown Limited, 1 go Linthorpe Road, Middlesborough, Cleveland. Tel. 46647 
Medway Electronics Limited, 1 5a Church Square, Chatham, Kent. Tel. 44805 
Melodonia Limited, Hogue Du Pommier, Castel, Guernsey. Tel. 56647 
Melodye Fayre Limited, 35/36 Market Place, Derby, Derbys. Tel. 41960 
Merrow Sound Limited, 205 Epsom Road, Merrow, Guildford, Surrey. Tel. 33227 
Metrosonic Hi-Fi Limited, 21 Devonshire Court, New Hall Road, Salford 7. Tel. 7925605 
Micron Audio Limited, 1 72 Baslow Road, Totley, Sheffield, S17 4DR. Tel. 360295 
Micron Audio Limited, 135 Sheffield Road, Chesterfield, S41 7JH. Tel. 34927
A. R. Mitchell Limited, 32 St. Johns Hill, Shrewsbury, Shrops. Tel. 57087
A. R. Mitchell Limited, 2 Walker Street, Wellington, Salop. Tel. 2026
Moores Hi-Fi Limited, 58 Frances Street, Newtownards, Co. Down, NI. Tel. 241 7 
G. O, Moorhenlimited, 190 Reading Road, Henley On Thames, Oxon. Tel. 41 63 
N.S.E.(Hi-Fi) Limited, 64/70 Peveril Street, Nottingham, Notis. Tel. 75756 
Newbury Radio Limited, 272/274 Romford Road, London, E7. Tel. 534 3100 
Newdwan Hi-Fi Limited, 1I3 Castle Street, Lower Bridge Street, Chester. Tel. 241 79 
Newmart Electronics Limited, 15 Whitechapel, Liverpool 1. Tel.236 0738 
Newmart Electronics Limited, 4 New Market Street, Leeds, LS16 6DG. Tel. 42708 
Nicholl Bros. Limited, 11I15 Wellington Street, Ballymena, Co. Antrim, NI. Tel. 2187 
Norman Boult Audio Limited, 7 Hastings Close, Bray, Maidenhead, Berks. Tel. 21744 
Norman Butler Limited, 7 Dic^^son Terrace, Lytham, Lanes. Tel. 6464 
Norman Whiteney Limited, 4 Deansgate, Blackpool, FY1 1BN. Tel. 28357 
Northstar Sound Systems Limited, 34 Heron Close, Knutsford, Cheshire. Tel. 0706 69571 
Norvic Hi-Fi Limited, 22I24 St. Benedicts, Norwich, NOR 24J. Tel. 26086 
Norwich Hi-Fi Centre Limited, 23 Timberhill, Norwich, Norfolk. Tel.22792 
Nusound Limited, 191 Plashet Road, Upton Park, London, E 12. Tel. 472 2185

Oakley& Lee Limited, 45/49 Upper High Street, Epsom, Surrey. Tel. 26555 
M. O'Brien Limited, 95 High Street, Wimbledon Village, London, SW19. Tel.946 1528 
Overend Electrics Limited, 129 High Street, Rickmansworth, Herts. Tel. 74804

P.& A. Audio Limited, 63 Liverpool Road, Crosby, Liverpool 23. Tel. 924 7287 
Park Radio Limited, 700 Romford Road, London, E12. Tel. 478 1176 
J. Patience Limited, 9 Queens Road, Southend On Sea, Essex. Tel. 49547
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PeterAnson Limited,.Bobbarshill, Nottingham, Notts. Tel. 73312 '
Peter Russell Limited, 58 New George Street, Plymouth, Devon. Tel. 5g51 1
Peters Electrical Limited, 6 Allport Lane, Bromborough, Wirral, Cheshire. Tel. 3341874
Peters Hi-Fi Limited, 24 St. Michaels Square, Grovenor Precinct, Chester. Tel. 21568
Photocraft (Kent) Limited, 40 High Street, Ashford, Kent. Tel. 24441
Piccadilly Radio Limited, 16g Piccadilly, London, Wt. Tel. 4g3 73g2
Pickering & Ludlow Limited, 66 Queens Road, Nuneaton, Warwicks. Tel. 57gg5
Piercy's Limited, 58/62 Lupus Street, London, SW1. Tel. 834g121
Planet Hi-fi Limited, 88 High Street, Edgware, Middlesex . Tel. g52 3238
Playback Limited, 43 Woodford Road, Bramhall, Cheshire. Tel. 43g 7g45
Poole Camera Centre Limited, g Arndale Centre, Poole, Dorset. Tel.628g
S. Proctor Limited, 125 Soho Road, Handsworth, Birmingham 21. Tel. 554 3g53
Provincial Relay Limited, 1 g High West Street, Dorchester, Dorset. Tel. 2g43

Quality Hi-Fi Limited, 55 North Road, Poole, Dorset. Tel. 421 5

R.E.W.Audio Visual Limited, 20/21 St. Giles High Street, London, WC2. Tel. 836 9183-
R.E.W.Audio Visual Limited, 10/ 12 High Street, Colliers Wood, London, SW1g_ Tel. 540g534
R.S.C. Hi-Fi Centres Limited, 326 Argyle Street, Glasgow, G2 SLY. Tel. 248 41 58
R.S.C. Hi-Fi Centres Limited, 10 North Parade, Bradford, Yorks. Tel. 2534g
R.S.C. Hi-Fi Centres Limited, 30/31 Great Western Arcade, Birmingham. Tel. 236 1 27g
R.S.C. Hi-Fi Centres Limited, 60a Oldham Street/Manchester, Lanes. Tel. 236 2778
R.S.C. Hi-Fi Centres Limited, 32 High Street, Leicester, Leics. Tel. 56420
R.S.C. Hi-Fi Centres Limited, 1 g Market Street, Nottingham, NG 1 6HA. Tel. 48068
R.S.C. Hi-Fi Centres Limited, 238 Edgware Road, London, W2. Tel. 723 1 62g
R.T.T.S. Electronics Limited, 21 Tamworth Street, Lichfield, Staffs, WS1 3 6JP. Tel. 22877
Radio Maintenance Limited, Wards End, Loughborough, Leics. Tel. 530g4
Radio Unlimited, 50/ H Hoe Street, Walthamstow, London, E17. Tel. 520 373g
Ralph Hales Limited, 154 Worcester Road, Malvern Link, Wares. Tel. 4433
H. G. Rapkin Limited, 22 Wellingborough Road, Abington Square, Northampton. Tel. 37515
Raylee Limited, 43 High Street, Banstead, Surrey. Tel. 51 365
Realsound Limited, 1 56 Bradshawgate, Bolton, BL2 1 BA. Tel. 2663g
Record Centre Limited, 128 Poulton Road, Fleetwood, Lanes. Tel. 4286
Record Centre Limited, 18 Breck Road, Poulton-Le-Fylde, Lanes. Tel. 6163
Record Corner Limited, 108 High Street, Ashford, Kent. Tel. 20636
The Recorder Co. Limited, 186 West End Lane, London, NW6. Tel. 7g4 4g77
The Record Shop Limited, HermitageRoad, Hitchin, Herts, SG5 1 BZ. Tel. 4537
Recordwise Hi-Fi Limited, 14 Station Road, Egham, Surrey. Tel. 5036
Rediffusioe-Limited, 2/3 Broad Plain, Bristol, Gloucs. Tel. 23332
Rediffusion Limited,. 11 Pitville Street, Cheltenham, Gloucs. Tel. 3g22g
Red Radio Shop Limited, 31 Crowtree Road, Sunderland, Wearside. Tel. 72087
Relay Vision Limited, 57 I 5g Bridge Street, Warrington, Cheshire. Tel. 30444
RhythmAgencies Limited, 30 Station Road, Redhill, Surrey. Tel. 63286
Richlow Electronics Limited, 20 Roundhill Road, Broad Park, Torquay. Tel. 65028
W. Robb & Son Limited, Fore Street, Hexham, Northumberland. Tel. 2151
Ross Electrics Limited, 1 Church Street, Ainsworth, Bolton. Tel. 21408
R. D. Rowett& Son Limited, 5g TyJacelyn Road, Penygraig, Rhondda, CF40 1JU . Tel. 2131
RugbyAutomation Limited, 1 g Freemantle Road, Rugby, Warwicks." Tel. 810877 
RussellsAudio Limited, g; 11 Wimbledon Bridge, London, SW1 g 7NH. Tel. g46 gSgO.
Ryland Huntley & Co. Limited, 1 5.0ld Bond Street, Bath, Avon. Tel. 4332

Sands Hunter Limited, 37 Bedford Street, Strand, London, WC2. Tel. 836 8858
Sands Hunter Limited, 1 g Ludgate Hill, London, EC4. Tel. 248 747g
Seen & Heard Hi-Fi Limited, 1 2 Fitzalan Road, Roffey, Nr. Horsham, Sussex. Tel. 4764
Sevenoaks Hi-Fi Limited, 118 London Roid, Sevenoaks. KP.nt TaI !195!1n
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Sevem Sound Studio Limited, 41 Coton Hill, Shrewsbury, Salop. Tel. 55304
SGM Limited, 61 High Street, Ryde, Isle Of Wight. Tel. 3976
Sherbourne Hi-Phonics Limited, 256 Muswell Hill Broadway, London, N10. Tel. 883 3350
Sight & Sound Limited, St. Albans Road, Barnet, Herts. Tel.449 5196
H. L. Smith & Co. Limited, 287 Edgware Road, London, W2. Tel. 723 5891
SoundAdvice Limited. 1a Cresswell Park, Blackheath Village, London, SE3. Tel. 852 6727
SoundAdvice Limited, 494 Overpool Road, Ellesmere Port, Cheshire, L66 2JJ. Tel. 3552833
Sound Centre Limited — see advertisement page 1 76
Sound Centre Limited, 2 Bold Street, Altringham, Cheshire, Tel. 928 3195
Sound Distinctive Limited, 28 The Broadway, Mill Hill, London, NW7 3LL. Tel. 959 1020
Sound Engineering Limited, 69 King Street, Jersey, Cl. Tel. 21735
Sound Quality Limited, Newland Street, Kettering, Northants. NN16 8JH. Tel. 83833
Sound Service Limited, 26 Bury New Road, Sedgley Park, Prestwick, Lanes. Tel. 773991 6
Sound Studio Limited, 4 Grand Parade, Crawley, Sussex. Tel. 33566
Southern Organs Limited, 5 Keymer Parade, Burgess Hill, Sussex. Tel. 2295
Southern Recorder Service Limited, 20 Northover Road. Copnor, Portsmouth ■ Tel. 693873
Southport Hi-Fi Centre Limited, 6 Princes Street, Southport, Lanes. Tel.57985
Southport Hi-Fi Centre Limited, 11 The Cloisters, Formby, Lanes.
Southport Hi-Fi Centre Limited, 51 I 53 Ormskirk Road, Wigan. Lanes.
Specialist Radio Shop Limited, 58 Park Road, Hartlepool, Cleveland. Tel.67961
S.P.I. Sound Vision Limited. 49 West Green Road, London, N15 5BY. Tel. 802 4466
Stanton King Organisation Limited, 100 St. Aldgates, Oxford, OX1 1 BT. Tel.44118
Stevenage Record Centre Limited, 26 Market Place, Stevenage, Herts. Tel. 227 7
Stewart Hi-Fi Limited, 9 The Arcade. Hatfield, Herts. Tel. 64808
Stewarts Radio Limited, Alfred Street, Blackpool, Lanes. Tel. 21163
Stort Photographic Limited, 6 Station Road, Bishops Stortford, Herts. Tel. 51434
Stuart Spares Limited, 5 7 High Street South, Rushden, Northants. Tel. 2352
Studio 99 Limited, 82 High Street, Harpenden, Herts. Tel. 64246
Studio 99 Limited, 81 Fairfax Road, London, NW6. Tel. 624 8855
Studio Musica Limited, 16 St. Mary's Row, Moseley, Birmingham 13. Tel. 449 7635
Sullivans Limited, 21 Southbourne Road, Bournemouth, Hants. Tel. 47100
Surbiton Park Radio Limited, 48 Surbiton Road, Kingston Upon Thames. Surrey. Tel. 546 5549
Surrey Sound Equipment Limited, Royal Oak Centre, Purley, CR2 2BG. Tel. 668 4800
Suttons Limited, 1 5 Southgate Street, Winchester. Hants. Tel. 68402
Suttons Limited, Hardye Arcade, Dorchester. Dorset. Tel. 3544
Suttons Limited, 421 Shirley Road, Southampton, Hants. Tel. 7 72069

Talisman Hi-Fi Limited, 211 I213 Brandon Street, Motherwell, Lanarkshire. Tel. 63541
Talisman Hi-Fi Limited. 44 Cow Wynd, Falkirk, Scotland. Tel. 29011
Talisman Hi-Fi Limited, 111 Stockwell Street, Glasgow, Scotland. Tel. 552 1043
Tape & Hi-Fi Limited, 82 Stokes Croft, Bristol, BS1 3RP. Tel.4967 7
Tape Recorder Centre Limited, 30 Kings Cross Street, Halifax, Yorks. Tel. 66832
Tape Recorders Limited, 876 Christchurch Road, Bascombe, Hants. BH7 6DJ.
Tape Recorder Services Limited, 138 Urmeau Road, Belfast, BT7 2EB, NI. Tel. 37221
Tape Scene Limited, 18 Haymarket, Leicester, Leics. Tel. 50572
Telesound Limited, 22I 24 Cambridge Street, Aylesbury, Bucks. Tel.86948
Television & Hi-Fi Centre Limited, 91 Commercial Road, Swindon, Wilts. Tel. 28383
Telford Hi-Fi Limited, 34 Pool Road, Trench, Telford, Salop. Tel. 612332
Tom Hill Limited, 43 High Street, Rochester, Kent, ME1 1 LN. Tel. 403827
Tom Molland Limited, 110 Cornwall Street, Plymouth, PL 1 1NE. Tel. 69285
Tom S. Ford Limited, 242 Park View, Whitley Bay, Tyne & Wear. Tel. 24665
TrusoundAudio Limited, 1 Ringstead Crescent, Crosspool, Sheffield. Tel. 668696
Tumer Electrical Limited, 47 King Street, Bridlington, East Yorks. Tel. 4775
"TV& Audio Centre Limited, 9 Queensmead, Farnborough, Hants. Tel. 47095
TV & Audio Centre Limited, 28 Alexandra Road, Farnborough, Hants. Tel. 49101
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TV & Hi-Fi Centre Limited, 35 Castle Street,Cirencester, Gloucs. Tel. 4756

Ultray Hi-Fi Limited, 18/20 Clapham Park Road, London, SW4 7BB. Tel. 622 0966
UniversityAudio Limited, 1 2 BargateStreet, Southampton.Tel. 28547
UniversityAudio Limited, 1I2 Peas Hill, Cambridge. Tel. 5423 7
Unique Radio Limited, 772 High Road, Goodmayes, Essex. Tel. 590 8277
UpminsterCamera Centre Limited, 177 St. Mary's Lane,Upminster,Essex. Tel. 25959
Upton Electronics Limited, Churchill Court, Bolton Street,Brixham, Devon. Tel. 51 893

Valley Electronics Limited, 133 King Street, Kilmarnock, Ayrshire.Tel. 28480
Vennal Audio Visual Limited, 115 High Street, Ayr, Ayrshire. Tel. 64124 '
Vickers Hi-Fi Limited, 43 Princegate, Waterdale Centre, Doncaster. Tel. 63806
Vickers Hi-Fi Limited, 24 Gillygate, York, Yorks. Tel. 29659
Vickers Hi-Fi Limited, 18 Market Street,Scarborough, Yorks.Tel. 67081
Victor Morris Limited, 340 Argyle Street, Glasgow C2. Tel. 221 8958
Victor Wright Limited, 116The Rock, Bury, Lancs. Tel. 061 764 2931

M. R. Walker & Son Limited, 26 Chapel Ash, Wolverhampton.Tel.0902 26581
Walton Audio Limited, 27 High Street, Walton, Surrey. Tel. 43278
Wanstall Hi-Fi Limited, 25 The Parade, Barbican, Plymouth. Tel. 20750
Watts Radio Limited, 1 West Street, Somerton, Somerset, TA11 7PS. Tel. 72440
Waverley Studios Limited, 23 Bank Street, Galashiels, Scotland. Tel. 2217
J. Wells Limited, 44 London Road North, Lowestoft, Suffolk. Tel. 3742
Westgate Hi-Fi Limited, 2 Station Road West, Canterbury,Kent.Tel. 69329
WeybridgeAudio Limited, 5 High Street, Weybridge, Surrey. Tel. 51121
J. F. Wigney Limited, 2/3 Orion Buildings, Cleveleys,Blackpool, FY5 1AB. Tel. 2627
F. M. Wilson Limited, 32 Stavelrich Way, Ashton Under Lyne, Lancs. Tel. 330 1070
J. G. Windows Limited, 117CentralArcade, Newcastle Upon Tyne,NE1 5BP. Tel. 21356
Wireless Supplies Unlimited, 264 Old Christchurch Road,Bournemouth,Dorset. Tel. 24567
Witney Audio Limited, 29 Corn Street, Witney, Oxon. Tel. 2414
Woodley Hi-Fi Limited, 65Wokingham Road,Reading,Berks. Tel. 666372
Woods & Porter Limited, 23 West Hill, Dartford, Kent. Tel. 20002
L. Wright Limited, 101 Mary Street, Scunthorpe', South Humberside. Tel. 67738

YeovilAudio Limited, 8 Wyndham Street, Yeovil, Somerset. Tel. 25430
YorkAudioCentre Limited, 51 Fossgate, York, Yorks, YO1 2TF.Tel. 56176

The publishers apologise for any innaccuracies or ommissions contained in this listing.
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Before you buy your next cassette unit, 
come and have a browse round our 
showroom. We are Britain's leading 

cassette specialists, and here you will 
find the latest equipment, all with big 
discounts to help save you money. All 
our products are fully guaranteed for 
one year, including parts and labour.

Our experienced sales staff will 
demonstrate any unit for you, and below 
we list a selection from our wide range 

of cassette decks.

bj.pr. Ourpr. bj.pr Ourpr Rec.pr. i Ourpr.

AKAi GX46D 153.21 105.95 AMSTRAD 7000 50.95 ALPHA CD 1bj 42.50 33.50
AKAi 75D BASF 8200 180.00 139.95 AIWA AD 1200 DNL 92.33 69.95

AUTO REVERSE 194.34 134.95 GRUNDIG CN730 127.78 92.95 AMSTRAD 600 37.95
AKAi 510D 184.62 127.95 HARMON KARDMON BUSH 445 72.ec;: 57.25
AIWA 1600 172.08 POA 1000 189.00 POA BUSH BT 8503 64.00 46.95
PHILIPS 2520 170.87 126.95 HITACHI 2W0 1bj.19 79.95 BASF 8100 DNL 120.00 89.95
SHARP RT 2500 101.81 76.95 HITACHI D2360 92.50 69.95 DYNATRON CPI 88.89 69.95
FERGUSON 3274 1bj.60 76.95 ITT 88 153.64 1bj.95 HITACHI 2020D ec;:.19 49.95
SONY TC138D 157.36 POA NATIONAL 263 89.05 POM HITACHI D2150 DNL 83.30 62.95
SONY TC153SD 143.47 POA NATIONAL 269 81.94 ecOA JVC 1ec;:8 159.00 112.00
PIONEER 6161 168.50 109.95 PIONEER 4141 139.82 89.95 JVC 1667 MKll 119.00 bjCA
YAMAHA TCB00 179.00 POA PIONEER 5151 158.83 102.95 JVC 1669 229.00 POA
DORKORDER MK50 112.00 87.95 PIONEER 7171 189.73 127.95 JVC 1656 99.00 69.95
SANY0 4250 117.25 86.95 SHARP RT480 113.59 84.95 NATIONAL 260US 50.46 POA
SANY0 4055 61.95 SANYO RD 4600 237.00 185.95 PHILIPS 25bj 90.00 53.95
SANY0 4260 76.95 SONY 177SD 305.51 WA PHILIPS 2507 69.44 51.95
GRUNDIG CN 700 77.60 57.95 TANDBERG TCD310 181.00 P^ SHARP442 61.99 48.95
AIWA 1500H 172.M POA TOSHIBA P470 122.68 99.95 SONY TC1ec 74.03 59.50
NAKAMICHI 700 3ec.00 fOA TOSHIBA PT490 TOSHIBA 415DNL 81.77 ec;:.00
GOODMANSSD100 112.95 AUTO REVERSE 140.86 119.95 NORMENDE STEREO
FERGUSON 3272 74.31 53.95 YAMAHA TB700 157.BB POA ASTROCORDER 45.41 31.95
HITACHI 2030D 80.91 56.95 All models subject to availability and price revision.’Pricn correct at July 1975.

ADD VAT AT CURRENT RATE Send 10p stamp for catalogue

CAVENDISH SALES CENTRE

W 779 283 WHITECHAPEL ROAD. LONDON. E.1 Tel: 01-247 3032. F&OF
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THE TAPE SPECIALISTS
BASELH HiFi 5j"SP 900' £2.28 SCOTCH Cr02

CASH PRICE 5j"LP 1200' £2.46 C60 £1.07
LENGTH (InC.VAT) 5j"DP 1800' £3.24 C90 £1.39

5"LP 900' £2.03 5j"TP 2400' £4.08
5"DP 1200' £2.46 7"SP 1200' £2.99 PHILIPS
5"TP 1800' £3.24 7" LP 1800' £3.24 C60 £0.56
5l"LP 1200' £2.46 7"DP 2400' £4.08 C90 £0.76
5l" DP 1800' £3.24 7"TP 3600' £5.92 C120
5l" TP 2400' £4.08 8!"LP 2400' £4.08 MEMOREX MRX2
7"LP 1800' £3.24 C60 £0.71
7" DP 2400' £4.08 C90 £1.02
7"TP 3600' £5.03 8 TRACK CARTRIDGES C120 £1.40
10f'LP 4200' £7.50

BASF Cassette Head cleaner £0.75
45min £1.16

BASF Professional 64min £1 25 MEMOREXCr02
7" LP 1800' £5.40 90min £1.44 C60 £0.97
7"DP 2100' £6.29 C90 £1.40

10j"LP 3610' £10.48 MEMOREX MALLORY LNF10j DP 4200 £12.27 40min £1.02 C60 £0.44
60min £1.10 C90 £0.62

BASF LH SUPER 90min £1.21 C120 £0.92
5"LP 900' £2.00 MALLORYEFR
5"DP 1200' £2.63 SCOTCH C30 £0.63
5j"LP 1200' £2.41 45min £1.27 C60 £0.77
5j"DP 1800' £3.82 90min £1.51 C90 £1.05
7" LP 1800' £3.40
7"DP 2400' £4.71 COMPACT CASSETTES EXTRA DISCOUNT

BASF LH Spend £5.00 Deduct £0.10
C60 £0 57 •• £10.00 •• £0.20

MEMOREX C90 £079 £15.00 ■ £0.30
5"SP 600' £1.40 C120 £100 ' £20.00 .. £0.40
5"LP 900' £147 £25.00 .. £0.50
5"DP 1200' £178 - £30.00 - £0.60
7"SP 1200' £1.78 BASF mRn ■ £35.00 .. £0.70
7" LP 1800' £2.44 C60 £0.80 " £40.00 ■■ £0.80
10j"SP 2500' £4.54 C90„ ■ £45.00 £0.90

C120 £1.40 £50.00 .. £100

BAccr no Postage: £0.15 per order.
SCOTCH 207 Professional r Orders over £5.00 post free
10j"LP 3600' £8.50 C60 £115 All prices INCLUDE VAT at 8%.

C90 £1.45 Offer applies to UK only.C120 £190 .
SCOTCH HjFi
5"SP 600' £1.74 SCOTCH Dynarange
5"LP 900' £2.03 C60 £0.53
5"DP 1200' £2.46 C90 £0.69
5"TP 1800' £3.24 C120 £0.96

Access

Bury h with Access

rices correct at 13.8.75.

MILLH0USEBRDMHAMBEDF0RDTel.0akley3389
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Test Equipment Used by Angus McKenzie Facilities Limited

B&K 2010 Heterodyne Analyser
B&K 2112 Spectrometer
B&K 2307 Logarithmic Chart Recorder
B&K ^09 Automatic Control
B&K 2426 AC Auto range voltmeter
Hewlett-Packard 3310B Function Generator
Hewlett-Packard 3575A Gain/phase Meter
Hewlett-Packard 182C Oscilloscope
Hewlett-Packard 5381AFrequency Counter
Hewlett-Packard 3580 Audio Spectrum Analyser
Hewlett-Packard 970A Digital Meter
Hewlett-Packard HP45 Computer Calculator
Hewlett-Packard 8012B Pulse Generator
Telequipment DM64 Storage Oscilloscope
Sound Technology 1400A Low Distortion Oscillator
Sound Technology l700A Distortion Meter
Woelke ME102B Wow and Flutter Meter
Revox A700 Tape Recorder
A301 Dolby Noise Reduction System
Amcron IC150 Pre-amplifier
Spendor BC1 and BC3 Loudspeakers
Cawkell 1471 Active Band Pass Filter Set
Amcron IMA Intermodulation Amplifier
Fluke Auto Range Digital Multimeter
Wayne Kerr 642 Impedance Bridge
Technics SU9600 Pre-amplifier
Technics SE9600 Amplifier
Amber 4550 Realtime Spectrum Analyser
Lovell DC Millivolt Meter
Attenuators by: Marconi, Bradley, Hatfield
Test Tapes by: BASF, Philips, Teac, Angus McKenzie Facilities Limited

Many other adaptors, transformers and specialised test equipment as required.
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A i WA
The world’s leading makers of

For full details on the range of Aiwa quality cassette 
systems and Hi-Fi, write to sole UK distributor.

JOHNSONS OF HENDON LTD
MEMBER OF HESTAIR GROUP OF COMPANIES.

Priestley Way, London NW2 ?TN Telephone: 01-450 8070.

Dolby" registered trademark of Dolby Laboratories. Inc.



OUR FIRST 5 SECONDS 
WILL TRANSFORM YOUR NEXT 

45MINUTES.
Maxell Ultra Dynamic tape 

is the most remarkable thing 
ever to happen to your cassette 
deck. Not only does it sound 
better than any other tape, but 
it actually improves the perform­
ance of your tape deck.

It's the cassette whose first 
five seconds of!eader is also a 
head cleaner.

And because it's non- , 
abrasive, it keeps your ^pe 
heads perfectly clean wiwout 
wearing them down.

Our head cleaner is also a 
timing leader. Just align the 
starting line and the capstan, 
and five seconds later, away you 
go without wasting any tape.

We've given our ^D cassette 
quite a few other special details.

'Th.ke our pressure pad. Instead 
of just sticking it in with glue, 

maxell
Before it pllays, it dcleans

A member ofthe Jonat^ Fallo^field Group ofComp^uee
Distributed by Natural Sound Systems Ltd.

Strathcona Road. Wembley, Middlesex HA98QLK0UJ1 OH!

like so many other cassettes do, 
weieResigned a tiny metal 
fralieto hold it firmly in place. 
You won't ever need to worry 
about signal fluctuation or loss 
of response again.

We've even gone to the 
trouble of putting our round 
screws into square holes. That 
way the thread shavings are 
squeezed into the corners to 
make sure n othi n g gets into the 
works. You get the best sealed 
cassette possible.

As to the tape itself, 
we've made the particles 
of PX gamma ferric oxide 
so tiny that our frequency 
response reaches 22,000 Hz.

How's that for a great 
high? Our signal-to-noise 
ratio is 8dB better than 
ordinary cassettes 

so you get less noise 
and cleaner sound. ^And our 
dynamic range is so wide, you 
can practically forget about 
distortion.

One last thing,Maxell ^D 
tape comes in four different time 
lengths. Each one guaranteed 
never to go wrong. Each one 
designed to give you the most 
exciting performance you’ve 
ever had from your cassette 
deck. All you have to do is try one. 
It's very little to spend on a
lot of beautiful sound.
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