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B R O A D C A S T 

TECH N O L O G Y 
To meet the special requirements of television and 

video post production,Soundcraft have developed the 
TV24,an in -line console utilising today's technology yet 
designed with the needs of the user firmly in mind. 

TV24 provides a live stereo and mono mix with 16 
way routing to eight stereo audio sub -groups. 

In addition,a completely independent 24 -track 
recording and monitoring facility makesTV24 the 
complete control console for television audio. 

Standard features include fader start on every 
channel;stereo equalisers for the audio sub -groups; 
master status control (which reconfigures the entire 
console at the touch of a button);and comprehensive 
monitoring selection.Optionally available is tape or 
disc based automation. 

TV24: Appropriate technology for today's 
television. 

Soundcraft 
L O N D O N L O S A N G E L E S M O N T R E A L T O K Y O 
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Unisat 1, the UK's proposed 
Direct Broadcasting Satellite, 

will be built by United Satellites, 
a consortium of British 

Telecom, British Aerospace and 
GEC -Marconi. Programme 

services will come from a joint 
BBC, ITV and 'third force' 

operator. 
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EDITORIAL 
Better mousetraps 
The conventional wisdom in commercial radio is that advertisers just want ratings: provided the demographic profile 
is OK, the main thing is the number of listeners. 

In the last issue of Broadcast Sound, Tim Lyons of Radio West described how their programme for computer buffs, 
Datarama, attracts advertising for computer products. Hardly surprising. In this issue, Michael Bartlett describes how 
he's made drama the salesman's friend - by delivering a national vehicle for advertising. 

The implications of these two things are clear: minority, specialist programmes attract minority, specialist ads. It is 
no way to make money at breakfast time but it seems to work in the evening. Second, advertisers want a national 
medium. 

The time has come for ILR to think big. With a stereo distribution network using satellite subcarriers, and a 
re- shuffle of the programme schedules, ILR could operate as a national medium for a few hours each day, carrying... 
computer programmes and drama, among other things. The costs seem manageable, especially if local cable 
companies can provide the satellite downlinks. Revenue would surely increase substantially, and ILR as a medium 
would gain a vastly improved image. That would really be one in the eye for the pirates. 

Richard Lamont 
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KUDELSKISA r 
CH -1033 Cheseaux L 

Switzerland - tel. (021) 91.21.21 
Hayden Laboratories Ltd 

Chalfont St. Peter a passion for perfection Great Britain - tel. (0753) 888447 

EEC ® /l/ New General Purpose Broadcast Console 

16 -40 INPUT CHANNELS, 
MONO OR STEREO IN ANY POSITION 

VARIOUS COMBINATIONS OF SUBGROUPS /AUX. OUTPUTS 

3 -BAND EQUALIZER 
BASS /TREBLE FILTER 

OPTIONAL COMPRESSOR /EXPANDER /GATE 
EXTENSIVE FACILITIES FOR MONITORING, COMMUNICATION 
AND REMOTE CONTROL AVAILABLE 

SEECON - THE IDEAL ALL -ROUND CONSOLE FOR RADIO AND TV STATIONS 

=RESEEM1-E // ID 
P.O.Box 10 N -1344 Haslum Norway Tel.: (02) 53 39 75 Telex: 19121 seem n 
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Dolby Model 372 

A portable 2 channel professional 
A-Type noise reduction unit 

tone mode NR mon per 
2 sat off =, roe 2 1 on 2 1 normt on norm 

G 

) el o 
off :Mok off tow 

CLIDoiby Model 372 Dolby Laboratories Inc 

Features 
Compact Construction 
220mm x 184mm x 44mm; 
weight, 1.5kg. 
Independence from mains supplies. 
Input level controls either for record 
level setting before encoding or for 
rapid 'Dolby level' calibration in play 
(decode), with accurate LED display 
for each channel. 
Stereo headphone monitor with 
level control independent from 'line- 
out' level. 
Differential inputs with wide 
sensitivity range, minimum - 10dB 
(245mV) for Dolby level 

00 Dolby 

Applications 
Videotape Recorders - where noise 
reduction modules cannot be 
installed directly in machines, 
e.g. portable 1 ", U- matic, etc. 
Mobile Recording - giving 
portability and flexibility. 
Radio and Television Outside 
Broadcasts - keeping the noise low 
from the first generation, so that 
modern production techniques, 
with noise reduction, can be used to 
the best advantage. 

Dolby A -type noise reduction is 
well proven throughout the world in 
professional sound recording, with 
over 70,000 channels in use. 
Applications include master 
recording, multi- track, film sound 
production, and 1 "VTR 
soundtracks. Adding to the range of 
existing products, the Model 372 
increases the versatility of Dolby 
noise reduction due to its compact 
size and independence from mains 
supplies. 

DOLBY LABORATORIES, INC., 731 Sansome Street, San Francisco CA 94111, Phone (415) 392 -0300. Telex 34409 
346 Clapham Road; London SW9. Phone 01- 7201111. Telex 919109. 
Dolby and the double -D symbol are trademarks of Dolby Laboratories Licensing Corp. 
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Rudin+Design 
The Hit Sound in Audio Science 

WITH 40 YEARS' EXPERIENCE IN THE DESIGN AND MANUFACTURE OF 

SEVERAL HUNDRED THOUSAND TRANSFORMERS WE CAN SUPPLY 

AUDIO FREQUENCY TRANSFORMERS OF 

EVERY TYPE 

YOU NAME IT! WE MAKE IT! 
OUR RANGE INCLUDES 

Microphone transformers (all types), Microphone Splitter /Combiner transformers. In 

put and Output transformers, Direct Injection transformers for Guitars. Multi- Secondary 
output transformers, Bridging transformers. Line transformers, Line transformers to 
G.P.O. Isolating Test Specification. Tapped impedance matching transformers. 
Gramophone Pickup transformers, Audio Mixing Desk transformers (all types), 
Miniature transformers, Microminiature transformers for PCB mounting, Experimental 
transformers, Ultra low frequency transformers, Ultra linear and other transformers for 
Valve Amplifiers up to 500 watts, Inductive Loop Transformers, Smoothing Chokes, 
Filter inductors, Amplifier to 100 volt line transformers (from a few watts up to 1000 
watts), 100 volt line transformers to speakers, Speaker matching transformers (all 
powers). Column Loudspeaker transformers up to 300 watts or more. 

We can design for RECORDING QUALITY, STUDIO QUALITY. HI- FI QUALITY OR 
P A. QUALITY. OUR PRICES ARE HIGHLY COMPETITIVE AND WE SUPPLY LARGE 
ORSMALLQUANTITIESAND EVEN SING LETRANSFORMERS. Manystandard types 
are in stock and normal dispatch times are short and sensible. 

OUR CLIENTS COVER A LARGE NUMBER OF BROADCASTING AUTHORITIES, 
MIXING DESK MANUFACTURERS, RECORDING STUDIOS, HI -FI ENTHUSIASTS, 
BAND GROUPS AND PUBLIC ADDRESS FIRMS. Export is a speciality and we have 
overseas clients in the COMMONWEALTH, E.E.C., U.S.A., MIDDLE EAST. etc. 

Send for our questionnaire which, when completed enables us to post quotation by 
return. 

SOWTER TRANSFORMERS 
Manufacturers and Designers 

E. A. SOWTER LTD. (Established 1941), Reg. No. England 303990 
The Boat Yard, Cullingham Road, Ipswich I P1 2EG, 
Suffolk. P.O. Box 36, Ipswich IP1 2EL, England. 

Phone: 0473 52794 & 0473 219390. Telex: 987703G 

FED Jackfield Wiring ffD 

ffD 

Jackfields,Cables, Connectors 
and Wiring Aids in the new FFD Catalogue. 

FUTURE ALM DEVELOPMENTS 
P.O. Box 3DG, 114 Wardour Street, London W1A 3DG, England. 
Telephone: 01 -434 3344 & 01- 4371892. Telex: 21624 ALOFFD G. 

Cables: Allotrope -London Wl. 

The 

Fool Super Dynamic Limiter. 
_^ ,: . 

.. 
's 

1, 

.I 

1]-1 
D60-RS 

Os STEREO FEEDFORWARD LIMITER DELAY LINE 

¡veered to meet the 
has been been 

challenge of the digital 
era 

PCM inputs are very critical on overload, so that a 

transient limiter, that more than matches the dynamic 
performance or the 16 -bit system, will allow modulation 
of that system without fear of overload. The 601 
Superdynamic Limiter will meet this requirement. 

Broadcasters need to be sure that they can obtain the 
maximum possible modulation level of the transmitter but 
with the guarantee of no overshoot. 

The D60 Feedforward Limiter Delay Line used with 
the 601 Superdynamic Limiter fulfills this requirement. 

Voice -Overs can be effectively controlled by the 
601's unique sensitivityand range controls which constantly 
senses the main audio path and only ducks that signal 
if it exceeds the pre -set threshold when voice -over occurs 
and thus will guarantee a constant voice -music ratio. 

All in all the 601 Superdynamic Limiter and the 
D60 Feedforward Limiter Delay Line meet all the 
requirements of critical transient control. 

Be ready for tomorrow's challenges by making the 
right equipment decisions today. Contact Audio+ Design 
for all the details. 

Audio + Design (Recording) Ltd. 
Unit 3, Horseshoe Park, 
Pangbourne, Reading, 
RG8 7JW, England. 
Tel: Reading (0734) 861088 
Telex: 848722 ADR UK 

Audio + Design Calrec, Inc., 
PO Box 786, 
Bremerton, 
WA 98310, USA 
Tel: (206) 275 5009 
Telex: 152426 ADR USA 
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MAJOR 
BREAKTHROUGHS 

DON'T HAPPEN OVERNIGHT. 

The new Delta three triple -deck cartridge 
machine from ITC gives you even more 
rugged reliability than its well -proven 
predecessors in the Premium Series, it 
provides improved performance, is more 
compact and includes a host of new 
operating features. 

All this has been made possible by 
major technological advances in the ITC 
research and development lab. 
Advances which have created an 
electronically and mechanically superior 
unit. A machine that will take all the 
inevitable day -to -day knocks yet keep on 
functioning at the high standard you - 
and your listeners- expect. 

The Delta Three has three 
independently -romovable decks and 
modular construction makes alignment 
and servicing simple and convenient. It is 

clean and smooth in operation, with 
minimal flutter and optimum frequency 
response, in mono or stereo. Insertion 
and removal of cartridges is positive, and 
there's a microprocessor -controlled 
digital cue tone detector. A newly 
designed capstan motor with its own 
integral "gallows" greatly reduces 
bearing noise and ensures stability of 
shaft along its entire length. Record 
facility on lower deck is made possible by 
the addition of Delta Four. 

Rigorously tried -and -tested in the 
field, the Delta Three represents a 

significant breakthrough in practical 
technology for the studio. 

ITC. Sound quality. 

MO. Bauch Limited 
49 Tneobald Street, Borehar r r Wood, Hertfordshire WD6 4RZ 

Telepn:one 01- 953 0091, Te ex 27502 

International Tapetronics Corp., 
2425 South Main Street, 
Bloomington, 
Illinois 61701, USA 
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Artists may have off days,but an 
IAC studio is a guaranteed performer. 

Supplied on a full 'Turnkey' responsibility 
basis, our recording and broadcasting studios 
come complete with guaranteed acoustic 
performance. And space 
saving, modular 
construction means 
rapid delivery and 
easy installation. 

Acoustic per- 
formance is 
designed to meet 
current BBC and 
IBA specifications. 
IAC studios offer 
reverberation times of 
0.2 sec to 0.1 sec in audio range 
and acoustic and structural 
isolation of 37dB to 93dB 
through the octave bands. 

Based on our 30 years' 

experience in worldwide acoustics we can 
supply a wide range of accessories including 
silenced ventilation and air conditioning 

systems to keep levels down to NC15 or 
lower. 

Finally, to make an IAC 
studio a real home -from- 

home, we offer a 
selection of 

THE STANDARD OF SILENCE 

finishing options 
to ensure a relaxed, 
visually pleasing, acoustically right 
environment. The rest is up to you! 

"Total Service in Noise Control Engineering" 

Industrial Acoustics Company 
Walton House, Central Trading Estate, Staines, Middlesex TW184XB. 
Phone: 0784 56251 Telefax: 0784 63303 Telex: 22518. 
1160 Commerce Avenue, Bronx, New York 10462. Phone: 212- 931 -8000 Telex: 12 -5880 
Garden Grove, CA 92643, 10971 Garden Grove Blvd. Phone: 714-636-5440 
4055 Niederkruchten (Dusseldorf) Germany. Phone: 02163 -8431, 8432 Telex: 852261 

A Sound Investment for 
Video and Broadcasting 

* General purpose stereo or 
monomixer. 

*Fully modular in construction. 
Range of modules for Broadcast 
Video or Film use. 

* Long throw plastic 
conductive faders 
standard. 

* Sweepable 
Mid EQ/ 
100Hz - 10KHz 
standard. 

* Two large illuminated VU's as standard 
(PPM's as option) on rear meter 

bridge, which houses the 
Cue Loudspeaker and 

6 digit stopwatch/ 
clock (hours -mins- 

secs). 

* Adjustable peak 1.e.d. 
indicator on PPM and VU meters. 

* Three standard frame sizes 
12 -18 -24 module widths. 

* Note: stereo Line 
of Phono input 

modules are same 
width - 45mm - as 
Line /Mic module. 

* Transportable for mobile 
use, or drop through mounting 

for fixed installations. 

The Chilton CM2 and CM4 audio mixing console 
E=E )7 Yt-lLLti ( O ) 

EVERYTHING WE DO IS JUST THAT LITTLE BIT BETTER 

Magnetic Tapes Ltd, Chilton Works, Garden Road, Richmond, Surrey. 
Tel: 01 -876 7957 Telex: 912881CW 
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NO FRILLS. 
NO FUSS. 

The EMT 938 professional 
broadcast turntable comb ies 
traditions of excellence with a 

highly competitive price. E sign 
has been based on the prcven 
EMT 948, which ensures f- igh 
reliability, complete practic ility and 
optimum performance. 

Essential features include the 
direct -drive platter and mc:or- 
driven tone -arm lift for quit_ k starts, 
three fixed speeds and a 4 Friable 

speed controller, and exceptional 
shock absorption. The built -in EQ 

amplifiers have balanced studio 
outputs as well as integral muting 
for run -up. 

Almost all international 
standard 47 k -ohm magnetic 
cartridges are compatible with the 
EMT 938. Compact and light in 

weight, the unit can be surface 
mounted or recessed in a 

table -top. 

FOr full details, contact 
F.W.C. Bauch Limited. 

The EMT 938 - no frills, 
no fuss. 

EMT FRANZ GmbH 
Postfach 1520, D -7630 Lahr, 
Tel. 07825 -1011, Telex. 754319. Franz D 

.0. Bauch Limited. 
49 Theobald Street, Boreham Wood. Hertfordshlie WD6 4RZ 

Telephot to 01 -953 0091. Telex 27502 
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NEWS 

BBC stereo TV success 
The BBC says it is confident that 
digital transmission is the best way of 
adding stereo to its existing TV 
networks. 

After a series of tests at the 
Wenvoe and Crystal Palace 
transmitters, engineers carried out a 
compatibility trial with the Crystal 
Palace BBC 2 transmitter after close 
down. They broadcast a digital stereo 
recording of a recent Sight and Sound 
concert featuring Thin Lizzy, 
synchronised to an analogue 
videotape. The picture was recorded 
on 1 in C- format, and the sound 
(from a Sony PCM FI) on a U- matie. 
The two machines were synchronised 
by timecode on their analogue audio 
tracks. The 44.1 kHz FI signal was 
converted to 32 kHz sampling by a 

Studer bit -rate converter, and a BBC - 
designed digital processor altered the 
pre- emphasis for transmission. This 
all- digital process produced a 700 
kbit/s bitstream which was fed on a 

Channel 4 radio 
mic fears 
Channel 4 is worried that it may be 
unable to make some programmes 
unless independent producers can 
obtain new frequency allocations for 
their radio microphones. 

At the moment, independent 
producers usually rent their radio 
mics from equipment hire 
companies. However, these operate 
on spare frequencies inside Band III 
(174 to 225 MHz) which will almost 
certainly be allocated to mobile radio 
when 405 -line TV closes down in 
January 1985. Because of the 
difficulty in obtaining licences, many 
companies have been forced into 
DIY frequency allocation in 
contravention of the Wireless 
Telegraphy Acts. 

A joint study group of the 
Department of Trade and Industry's 
Radio Regulatory Division (RRD), 
the BBC and the IBA has proposed 
that there should be six blocks of 
frequencies for radio mies in Band 
III, each 700 kHz wide, providing 18 
channels. The study group also wants 
a 4 MHz allocation in Band I (41 to 
68 MHz), providing a further 19 
radio mic channels. 

Unfortunately, because of the 
snail -like pace of Whitehall, the 
study group calculated the demand 
for radio mic channels long ago, 
when the only broadcasters were the 
BBC, ITV and ILR. Channel 4 and 
cable TV were not operating, so the 
study took no account of the needs of 
independent producers. The 

microwave link from Television 
Centre to Crystal Palace, where it was 
subsequently qpsk -modulated on a 
carrier located 6.55 MHz above the 
vision carrier, at a power level of 
-20 dB with respect to peak sync. 

The BBC began negotiations to 
establish a UK standard with the IBA 
and the Home Office at an early 
stage, in order to avoid another 
Extended -PAL y MAC battle. 

The BBC plans to make more 
transmissions during normal 
programme hours, subject to Home 
Office approval. In the long term, 
however, the expense of providing 
stereo transmitters is likely to mean 
that it will take many years to provide 
stereo throughout the UK. Apart 
from a handful of key stations, it 
seems that stereo may only be 
installed when transmitters are 
replaced because of old age - but 
such replacement is already 
beginning to happen. 

proposed 37 channels are for the 
exclusive use of the BBC, ITV and 
ILR. 

The Independent Programme 
Producers' Association (IPPA) is 
calling on hire companies to form a 
group to press the RRD for a radio 
mie allocation. Non -broadcast users 
of radio mies, such as theatres, clubs 
and PA companies, are also seeking 
an increased allocation - at the 
moment they are limited to very low 
power in the band 173.6 to 175 MHz. 

European cable 
radio 
The Audio Broadcasting Company, 
formed in April, aims to provide 
European cable networks with stereo 
audio services starting in early 1985. 

Although programming formats 
are still being developed, it seems 
that the first three networks will be a 
`Top 40' service, an AOR service and 
an up- market channel carrying such 
things as classical and jazz music 
including a large proportion of 
compact disc material, news and 
business - described by managing 
director Barbara Lodge as "a sort of 
LBC with music ". The networks will 
be financed by advertising, 
conforming to IBA rules. Other 
sources of finance are being 
considered, but much depends on 
changes in European cable and 
satellite laws. 

The company is looking for 
London studios - as yet it has not 
decided whether to rely totally on 

facilities houses or to build its own 
studios. 

The networks will be distributed 
via subcarriers on the European 
Communications Satellite. Cable 
companies will feed the signal to 
subscribers as an FM signal, to plug 
into the aerial socket of an ordinary 
stereo tuner. 

UK ILR news 
Piccadilly Radio (Manchester) has 

announced that managing director 
Colin Walters has taken on the role of 
editor of the station's output, 
following the departure of 
programme controller Tony Ingham. 
Simon Cole has been promoted to 
head of programmes, Mike Shaft to 
music controller and Mike Briscoe to 
head of news and current affairs. 

A fund has been set up following 
the electrocution of Severn Sound 
engineer Tony Cooper and assistant 
Nigel Lane, which happened when 
their radio car's link aerial touched a 
6.6 kV overhead power line. The 
address is: Severn Sound Engineers' 
Benefit Fund, William and Glyn's 
Bank, Westgate Street, Gloucester. 

Swansea Sound has held on to its 
franchise, subject to agreement with 
the IBA on "operating points ", for 
up to eight years starting in 
September 1985. Swansea Sound was 
challenged for the contract by one 
other bidder, Radio Gwyr 
Cyfyngedig (Radio Gower Ltd). 

Viking Radio is now on the air in 
Humberside, on 1161 kHz and 102.7 
MHz. 

More than £2 million was raised 
by ILR charity appeals during the 
year ending March 1984 - up 
£300,000 on the previous year. Half 
of the total came from Piccadilly's 
charity marathon. 

Piccadilly Radio presenter Timmy 
Mallett managed to play Two Tribes 
by Frankie Goes to Hollywood five 
times in one show on the day it was 
released. 

NAB says line 
tariff regulation 
must stay 
The National Association of 
Broadcasters is asking the Federal 
Communications commission to 
continue to regulate tariffs for special 
broadcast lines and services provided 
by common carriers. It says that to 
deregulate in this area "would 
denigrate the Commission's statutory 
role of ensuring that rates and service 
offerings are just, fair and 
reasonable ". 

NAB says it would be wrong to 

deregulate in the absence of a 
competitive market: the FCC's 
assumption that all markets are 
competitve is wrong because many 
relevant local markets are not. In 
some circumstances, says NAB, 
broadcasters have no alternative to 
these services, and would be at the 
mercy of monoplies. 

NAB argues that the lack of 
competition and scarcity of supply 
would cause delays and even the loss 
of some programming, and force 
broadcasters into using more radio 
links, which would be impractical 
because of frequency congestion. 

Events 
September 16 to 19 
Radio Convention and Programming 
Conference, Los Angeles, USA. 
September 21 to 25 
International Broadcasting 
Convention, Brighton, UK. 
September 25 to 27 
AES Convention, Melbourne, 
Australia. 
September 30 to October 4 
Institution of Radio and Electroncs 
Engineers Exhibition, Melbourne, 
Australia. 
October 8 to 11 
AES 77th Convention, New York, 
USA. 
October 23 to 25 
Inter BEE 84, Tokyo, Japan. 
November 11 to 14 
Gulf World Film, TV and Radio 
Exhibition and Conference, Dubai. 
November 29 
Sound Broadcasting Equipment 
Show, Birmingham, UK. 

1985 
March 5 to 8 
AES Convention, Hamburg, West 
Germany. 

People 
Bill Dennay has been appointed 
controller, operations and 
engineering, BBC Radio, following 
the retirement of Duncan MacEwan 
... Christopher Pettit is now 
managing director of Eddystone 
Radio: he succeeds Bill Cooke who 
becomes Eddystone's chairman ... 
Robin Doughty moves from Harman 
(UK) to HH Electronic to become 
their new sales manager ... John 
Guaspari moves to the newly created 
position of manager, corporate 
marketing programmes at GenRad 
Ltd ... Joan Davies becomes head of 
BBC World Service's Popular Music 
Unit: she succeeds Humphrey 
Walwyn who recently became head 
of BBC Records ... Henry Pattinson 
will start work as BASF UK's 
external affairs managér on 
October 1. 
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so" 
now tota Uy 

in synch 
If you are involved in: video post production, automatic 
dialogue replacement, multitrack recording, film transport 
synchronisation or effect; assembly, the BTX Softouch 
can make you money by making life easier 

The BTX range of integrated synchronisation, editing and 
timecode products offers friendly automation to the 
Artist, Producer and Studio Engineer. 

Multiple Transport Control and Synchronisation 
User definable automated Sequencing 
Generates & reads SMPTE /EBU /VITC Codes 

Building -Block System Design 
Universal Interface without sacrificing performance 
Clear user prcmots in any language 
Wild machine cont'ol 
100 Loop memory 

mpLaP 
.......,,. ..,,,., .a.., ......o..,.. 

! : 
/ / 

.... ..... .a.. ... ......,. 1. an W.. 

WO r, ,.. - v ....,,, .. ,` ñ i ill ,, m + r .. . ... 

Scenic Sounds Equipment Ltd. 
Unit 2, 10 William Road, London NW 1 3EN. Telephone: 01 -734 2812/3/4/5. Telex: 27 939 Scenic G. 

France Harman France 01- 876 -1144 Sweden Intersonics 08 -744 5850 Germany Harman Deutschland 07131 4800 
Holland AEG Telefunken 20 -5105 473 Italy Audio Equipment 039 -836 767 Belgium Inelco 02- 2160160 
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NEW PRODUCTS 

Neve 5455 
console 
Neve has announced a four -group 
version of the 542 audio console, 
designated the 5455. It is available 
with 12 or 16 input channels and has 
stereo and mono outputs as well as 
four group outputs. Two auxiliary 
outputs with pre/post fader selection 
on each input channel, and two direct 
inputs to the output buses, provide 
for reverberation or foldback. Other 
facilities include panpots and a three - 
band equaliser on each input. Full 
length conductive plastic faders are 
used. 

Neve has also introduced two new 
video post- production interfaces for 
the 542 series. They link a 542 
console to a video editor, giving 
complete audio control. 

The VCA control system is 
designed for systems where a DC 
control voltage is available, as with 
the Sony editor. The VCA can be set 
to operate over a wide range of 
control voltages allowing the system 
to be used with most video editors. 
Two control inputs to each VCA are 
provided, as is a separate 'mute' 

control input. Cross -fades between 
selected audio channels are achieved 
by applying a standard linear ramp 
voltage. Carryovers and perspective 
transitions are achieved similarly. 

The faders on the console may also 
be used for manual cross -fades or 
dissolves, or to compensate for errors 
in playback level from the tape 
machine. 

For editing systems requiring 
individual audio sources, such as 
CMX, a direct output interface is 
available. A post -fader audio output 

Advantage noise and level meter 
Advantage Model 310 audio noise and 
level meter provides a low cost 
measurement device which is 
nevertheless capable of very high 
resolution. The unit offers isolated, 
balanced, 'Trans -Amptm' 
differential inputs to eliminate noise, 
RF and hum pickup; a 10 Hz to 100 
kHz wideband filter; 20 Hz to 20 
kHz and 400 Hz to 20 kHz 
multiple -pole 
(18 dB /octave) filters; A- and CCIR- 

weighting filters; average, RMS and 
peak detector responses; dual -scale 
analogue meter; full -scale range 
selection; detector output; preamp 
output/return. 

Valley People Inc, PO Box 40306, 
2820 Erica Place, Nashville, TN 
37204, USA. Tel: (615) 383 -4737. 

UK: Scenic Sounds Equipment Ltd, 
Unit 2 Comtech, William Road, 
London NW 1. Tel: 01 -387 1262. 

from each channel at line level, 
buffered and transformer isolated, 
terminates on a multi -pin connector 
for connection to the video editor. 
Neve Electronics International Ltd, 
High Street, Melbourn, Royston, 
Herts SG8 6AU, UK. Tel: 0763 
60776. Telex: 81381. 
USA: Rupert Neve Inc, Berkshire 
Industrial Park, Bethel, CT 06801. 
Tel: (203) 744 6230. Telex: 969638. 
USA: Rupert Neve Inc, 7533 Sunset 
Boulevard, Hollywood, CA 90046. 
Tel: (213) 874 -8124. Telex: 194942. 

AM antenna 
tuners 
Television Technology 
Corporation's Wilkinson Radio 
Division is reintroducing its 
complete range of tuning units for 
AM transmitting antennas. 

Radio Division sales manager Bill 
Harland says that the ATUs range 
in capacity "... from one to 50 kW. 
Each is enclosed in a weatherproof 
housing and is equipped with an 
RF ammeter, a meter disconnect 
switch, a meter jack and a static 
drain choke. Complete 
documentation will be provided. 
The meter jack is of special interest 
to daytimers as the meter scale may 
need to be readily changed to meet 
FCC standards for reduced power 
PS SA operations." 

Optional items include a Delta 
RF ammeter, a tower lighting choke 
and a make -before -break meter 
jack. 
Wilkinson Radio Division, 
Television Technology 
Corporation, 2360 Industrial 
Lane, Broomfield Lane, CO 
80020, USA. Tel: (303) 465 -4141. 

Furman Sound stereo reverb 
The Furman Sound Inc RV-2 stereo 
reverberation system consists of two 
complete systems each with a 16 in 
triple- spring reverb tank, limiter 
circuitry, and controls for input 
level, equalisation and 'wet' and 'dry' 
output level. Also included are an 
earth lift switch, a power -on 
indicator and an LED which 
indicates if the limiter is above 
threshold. 

A unique feature is a stereo/mono 
switch. When in stereo, the unit 
generates stereo reverberation from a 

mono source. Alternatively, the two 
channels can be used independently 
(eg with two separate instruments, or 
right and left of a stereo pair) or they 
can be patched in series, to deliver an 
extremely dense mono reverberation. 

Standard units are equipped with 
1/4 in jack inputs and outputs. 
Additional balanced inputs and 
outputs are available as an option. 

Furman Sound Inc, 30 Rich Street, 
Greenbrae, CA 94904, USA. 
Tel: (415) 927 -1225. 

RV-2 gTEKO 
REVERBERATION 
SYSTEM 416.{. 

12 BROADCAST SOUND, SEPTEMBER/OCTOBER 1984 

G 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


NEW PRODUCTS 

BTX 
The System 
The System is a universal multi - 
transport interface/controller that 
directly controls and synchronises a 
master and slave in any combination 
of multi -track audio, video or film 
transport configurations. According 
to Michael Sipsey, vice president of 
marketing, The System represents a 
price/performance breakthrough by 
providing advanced capabilities for 
transport autolocation, control and 
synchronisation applications at low 
cost. 

BTX has also announced a Digital 
Control System (DCS) which is a 
packaged version of The System 
available in three models: a digital 

multitrack system (model 7001 DCS) 
which includes two interfaces for 
Mitsubishi X-80 and X -800 
transports, or the Sony PCM3324 
and the 3M M81, or any VTR used 
for digital audio playback. 

BTX launched several other new 
products at NAB '84, including 
extensions to the Shadow and 
Softouch systems. 

The BTX Corporation, 75 Wiggins 
Avenue, Bedford, MA 01730, USA. 
Tel: (617) 275 -1420. Telex: 95 -1887. 

UK: Scenic Sounds Equipment Ltd, 
Unit 2 Comtech, William Road, 
London NW 1. Tel: 01 -387 1262. 

Inovonics TVU display 
The Inovonics TVU inserts an audio 
level bargraph display onto a picture 
monitor. Connected in the monitor's 
video line, the TVU produces a black 
box in the picture with a pair of 
vertical bars for stereo. The device 
can work as either a PPM or a VU 
meter (with peak flasher), 
conforming to appropriate standards. 
The inserted box can be positioned 
anywhere in the picture, reduced to a 

single channel, or bypassed. 
The TVU is self -contained and can 

be mounted on the side of the picture 
monitor, or rack mounted (1 U). 
With 8 -bit A/D conversion, the TVU 
has 0.25 dB resolution around 0 VU. 
It has separate balanced and 
unbalanced inputs. 
Inovonics Inc, 503 -B Vandell Way, 
Campbell, CA 95008, USA. 
Tel: (408) 374 -8300. 

Eela Audio radio desk 
The S 150 is Eela Audio's new stereo 
on -air console. Available in two main 
frame sizes, it can have up to eight 
(CH 15) or 14 (CH 21) input channel 
modules. Larger frames can be made 
on request. 

The main frame has a standard 
wiring arrangement, using ribbon 
cable and gold -plated IDT 

connectors. Any input module can be 
inserted anywhere in the console 
without modification. The central 
script space contains the mixing and 
line amplifiers, master controls and 
some monitoring and talkback 
facilities. 

The meter bridge is equipped with 
two VU or peak meters and a control 

room monitor circuit as standard. 
There is space for optional EA 700 
modules, based on eurocards, 
including a studio monitor circuit, 
guest monitors, telephone hybrids, 
selectors, extra meters and a console 
speaker. Cartridge machines can also 
be fitted into this space. 

Three types of input module are 

available: dual microphone, stereo 
line and telephone. Connections to 
the outside world are balanced, 
floating and (in most cases) on XLRs 
on the back of the module. The 
modules are fully screened to reduce 
crosstalk and RF breakthrough. 

There is a choice of two types of 
fader: an ALPS carbon track type or 
a P &G unit. All inputs use VCAs as 
the main level control: this allows 
easy implementation of a compressor/ 
limiter in the microphone channels, 
and gives excellent stereo tracking in 
the line channels. 

The master section, housed in the 
central script area, contains all the 
output amplifiers and their controls. 
All external outputs are low 
impedance, transformer balanced, on 
XLR connectors. Outputs available 
are: stereo left and right, mono, four 
send outputs and PFL. DC control 
signals and unbalanced audio signals 
are available inside the meter bridge 
for use with the optional facilities 
modules. 
Eela Audio, Hondsruglaan 83a, 
5628 DB Eindhoven, Holland. 
Tel: 040 -424455. Telex: 59281 
BOLLE NL. 
UK: Audio & Design Calrec Ltd, 
Unit 3, Horseshoe Park, 
Pangbourne, Reading, Berks RG8 
7JW. Tel: 0734 861088. Telex: 
848722 ADRUK G. 
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Equip yourself 
for the Digital Age 
with the A KG C 414 EB -P48 

The C 414 EB -P48 is the I atest 
development in a long line of famous 
AKG large diaphragm microphones. 
all employing the acclaimed CK 12 

one inch dual diaphragm capsule. 
The electronics of the new 
C 414EB -P48 are a completely 
new departure, and the key to the 
digital -level performance of the 
microphone. 

AKG Ac:oustics Ltd. 
® 191, The Vale, London W3 7QS 

TF: (441) 7492042, TX: (51) 28938 akgmic g 

The C 414EB -P48 features: 
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Large, one -inch dual- diaphragm 
system 
Four different polar patterns 
selectable on the microphone 
Pre -attenuation (0, -10, -20 dB) 

and bass attenuation selectable 
on the microphone 

Exceptionally wide dynamic 
range 
Low inherent noise 
For 48 -volt phantom powering 
only, with less than 1' mA power 
consumption 

Send this coupon for niforma ion about 
AKG products 

HEADPHONES 
MICROPHONES 
PICK UPS 
REVERB UNITS 
TIME DELAY UNITS 

Name - 

Street 

Town 

Postcode 
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CONVENTION PREVIEW 

IBC '8 
The tenth International Broadcasting 
Convention -IBC '84 -takes place from 
Friday, September 21 to Tuesday, 
September 25 at the Metropole 
Conference and Exhibition Centre, 
Brighton, UK. The convention promises 
to be the largest IBC yet, with around 140 
companies showing their products in over 
11,000 square metres of exhibition space. 
In addition, there will be many OB 
vehicles and mobile units on show, 
including satellite earth stations, along the 
esplanade in front of the Metropole 
Centre. 

Technical sessions start on the Saturday 
morning under the heading Evolving 
Technology -Its Application and Costs; 
the economics of broadcasting is a theme 
running throughout the convention. 

Technical sessions 
Some 90 papers will be presented in 14 sessions 
from Saturday to Tuesday. Sunday morning has 
been declared 'paperless' for the benefit of 
churchgoers, by popular request after IBC `82. 
Some of the papers likely to be of special interest 
to audio and radio engineers are: 
Sunday 1400 hrs: Session 3B: AM radio 
transmitters: Quantized amplitude modulation by S 
A McFarland, Harris Broadcast Transmission 
Systems; Further developments and applications of 
pulse step modulation by Dr W Schminke, Brown, 
Boveri & Company; Trends in high power 
broadcasting transmitters by R H Bradbrook and J 
D Whatson, Marconi Communications Systems; 
Design of high power transmitters operating in the 
long wave sound broadcast band by J A Brisbane 
and K W Boon, Marconi Communication 
Systems. 
Monday 1000 bra: Session 4B: satellite 
broadcasting: Audio coding methods to extend the 
DBS sound coverage by W B Harding, 
Independent Broadcasting Authority. 
Monday 1400 hrs: Session SB: receiving 
systems: Characteristics of the EB U radio -data 
system `RDS' by D Kopitz, European 
Broadcasting Union; Broadcasting of sound radio 
progammes by satellite direct to portable and vehicle 
receivers by J Chaplin, H -H Fromm and C 
Rosetti, European Space Agency. 
Tuesday 1000 hrs: Session 7A: new services: A 
proposal for multichannel sound in television 
broadcast by B V Sesterikov, Radio Televizija 
Beograd, Yugoslavia; Experimental digital stereo 
sound with terrestrial television by Dr S R Ely, 
British Broadcasting Corporation; A proposed 
digital multiplex sound system for teletext by S L Yu, 
H L Liu and G L Li, Tianjin University, China; 
US multichannel television sound technical 
standards by E M Tingley, Electronic Industries 
Association; DBS sound data broadcasting-new 
service possibilities by R I Collins and E J Wilson, 
Independent Broadcasting Authority. Session 
7B: signal distribution and links: A two- channel 
sound in syncs transmission system by J E Holder 
and N M Spenceley, British Broadcasting 

Corporation, and C S Clemenston, Pye TVT. 
Tuesday 1400 hrs: Session 8A: sound signal 
origination: Linking together a digital audio studio 
by B E Waggoner, Grass Valley Group; Design of 
an expandable `low-cost' digital audio mixer by P 
Skritek, E Parth, R Polleros and J Rabitz, 
Technische Universitat Wien, Austria; 
Considerations of digital audio and video distribution 
in a broadcasting studio by Dr J R Emmett, 
Thames Television; Digital audio editing by G W 
McNally and P S Gaskell, British Broadcasting 
Corporation; Digital audio in broadcasting -the 
opportunities and challenges by Dr N K Taylor, 
Independent Television Companies Association; 
Digital sound mixing in the analogue studio by Dr M 
H Jones, D J Langford and D A Tilsley, Neve 
Electronics International. Session 8B: 
Measurement Technology: A measurement 
method for stationary and dynamic non- linear 
distortions in audio systems by P Skritek, 
Technische Universitat Wien, Austria; The quality 
control of monitoring loudspeakers for use in 
broadcasting by M E Whatton and W T Shelton, 
British Broadcasting Corporation. 

Exhibition 
Because of the record number of exhibitors, this 
preview concentrates on audio and audio- related 
products, although other equipment has been 
included as far as space permits. More 
comprehensive details of video exhibits are 
available in our sister magazine Professional Video, 
which will be available along with copies of 
Broadcast Sound and Studio Sound at our stand at 
the exhibition. 

A 
Acquis Ltd: Convergence Corporation editing 
and post -production equipment, VRL 
computerised video rostrum system, operating 
with the Acquis AniVid animation/single VTR 
controller. Acron Video: 401P and 402P sync 
pulse generators, SLOP SCIH phase meter, 410A 
auto SPG changeover unit, 505P and 502P 
broadcast -grade 8 -field SPGs. Advanced Music 
Systems: range of digital delay, effects and 

reverberation systems. AKG: complete range 
including new CK61 -ULS and CK62 -ULS ultra - 
linear capsules, with the C460EB preamplifier. 
Also featured is the new C568EB, a short shotgun 
condenser microphone, and Amix equipment 
including the AV-8 and AV -12 modular mixers. 
Aston Electronic Designs: Aston 3 video 
character generator, Arabic version of Aston 3, 
Electronic Caption Controller, Subtitle 
Controller, Font (and Logo) Composer, Teletext 
Editing Terminal. Audio Engineering: new 
products: noise suppressed versions of Micron 
radio mics, single channel diversity receiver, 
remote display for modular diversity system, 
receiver mounting adaptor for Betacam cameras. 
The complete Micron range will be displayed, 
including the TX203, TX 100 series, MR 
receivers and MDS2 diversity receivers. Audio 
Kinetics: Mastermix console automation system, 
Q. Lock synchroniser with Option 64 user - 
definable control routines and Q.Soft software for 
sound effects assembly (Q.Soft -SFX), automatic 
dialogue replacement (Q.Soft -ADR), and 
automatic audio editing (Q.Soft-ADR). Timelink 
is a new aid which solves timecode difficulties, 
containing a timecode reshaper to clean up 
waveforms, and a `gearbox' for timecode 
standards conversion. Audix: new Access 
intercom/talkback system, carrying up to 60 
channels on a single coaxial cable or optical fibre 
between up to 120 outstations. Groupings are 
stored on floppy disc and the system can be 
reconfigured instantly. Also production version of 
assignable mixing console. AVS: the new AVS 
6500 standards converter features SECAM input 
as well as 2 -way conversion between PAL, NTSC 
and modified NTSC. Also AVS 6000. 

B 
BAL Passive Components: new range of video 
filters, manufactured under licence from British 
Telecom, also video DIL delay lines equalised to 
10 MHz, DL505 rack- mounted delay card 
system, and a display of printed circuit design 
from Andrew Parsons Designs. FWO Bauch: 
demonstration of dubbing area based on Studer 
900 console and A810 timecode machines, linked 

New Access digital communications system from Audix, capable of carrying 60 channels 
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via new Studer TLS4000 synchroniser. The new 
A820'/ in machine and a new 1 in layback 
machine will also be on display. BBC: continuous 
demonstration of stereo TV sound in a specially 
constructed studio, showing transmission 
techniques, stereo sound -in -syncs and subjective 
effects. New digital techniques on display are 
digital audio editing, 68 Mbit/s PAL transmission 
equipment, a digital PAL decoder designed 
primarily for PAL to MAC transcoding and a 
digital Test Card F generator. Other items on 
show are a UHF re- broadcast receiver, a new 
television waveform monitor which displays red, 
green, blue and luminance signals simultaneously 
on a large CRT, the Electronic News System used 
by Breakfast Time, a demonstration of high 
definition TV, a 'flate- plate' antenna for 12 GHz 
DBS reception, and a new generation of monitor 
loudspeakers. Boston Insulated Wire (UK): wide 
range of audio/video cabling for television 
cameras, multicore and triaxial, with connector 
assemblies. Brabury: new items include a 
portable ENG inject unit, a subcarrier sound 
modulator /demodulator, Misa range of jackfields 
and audio power amplifiers. Also colour picture 
monitors, grade 2/14 in and 20 in, also monitor 
with sound. Video and audio jackfields, script 
lights, cable reels, routing switches, DAs, 
modular audio storage system, talkback, SPG and 
changeover units, portable video presentation 
unit with 14 in display. 

C 
Cauda Television Equipment: new items: 
Christie Max -Erase video tape degausser, CTE 
follow focus matte box for 2/3 in portable cameras. 
Also full range of Angenieux TV lenses for 1 in, 
11/4 in, 2/3 in and '/z in cameras and Christie ni -cad 
batteries and Reflex chargers. Canford Audio: 
large range of cables, connectors and countless 
other items such as BICC Citec faders, Illsonic 
acoustic tiles, assignable TV talkback systems, 
Lundahl audio transformers, Littlite gooseneck 
worklights, London Acoustical Developments 
turntables, Omnimount brackets and Niverco 
cassette duplicators. New products on display 
include Neutrik goosenecks, pro -converted 
Fostex powered speakers, Sonifex Micro-HS cart 
machines and the Lynden Micros Phone -Vote 
system. Canford also manufactures studio 
furnishings, fittings and custom console 
woodwork. Connolly Systems Ltd: Cats and 
Captain broadcast automation and management 
systems used by Channel 4, and the PMC -5000A 
Programmable Machine Controller. Michael Cox 
Electronics: new T16 video mixer, Type 660 
component colour corrector and CVP100 
framestore standards converter. 

D 
Digivision: five new products: DPG- 112 master 
sync pulse generator, DCO -118 automatic pulse 
changeover unit, DCE -166 PAL encoder, grade 1 

monochrome picture monitor and broadcast 
standard dual 9 in colour monitor assembly. 
Dolby: first UK showing for Adaptive Delta 
Modulation digital transmission system and noise 
reduction for C- format VTRs including the new 
380 unit for Ampex VPR -3 and VPR-80 
machines. Also the complete range of noise 
reduction equipment, including SP24 multitrack 
package, 372 2- channel portable and 362 2- 
channel rack- mounted unit. Philip Drake 

Electronics: new 6000 series Intercom system, 
Comprehensive re- assignable studio talkback and 
intercom system. Also an integrated audio system 
based on a new studio talkback matrix using 600 
series cards in a 6 U rack package. This matrix 
links together standard Drake products including 
the Mini Mobile, Callbox, PPM and LS unit, 7000 
series modules, studio floor facilities boxes and 
4000 series jackfields. 

E 
Electronic Visuals: EV4061 colour signal 
monitor, a combined waveform monitor and 
vectorscope. Also other new waveform and vector 
monitors, and picture monitors. EEV: 
K3372BCD 55 kW external cavity klystron, with 
beam control, water or vapour cooled. 

Film -Tech's Compact 3 ENG mini -mixer 

F 
Film -Tech Electronics Ltd: portable audio 
mixers including original Compact 4 -1, also 3 
ENG and 4 -1 EFP models. Accessories include a 
nicad charger, a discharger, a battery checker, a 
Nagra -powered headphone amplifier, audio and 
video cable checkers and an electronic, silent 
slate. New items include the Compact 8 -2 
Production battery operated stereo mixer with 
3 -band EQ, two aux sends, PPMs and headphone 
monitoring. The Cassette Start Unit is a new 
accessory for the film recordist who has to provide 
a feed for the PA's cassette recorder but forgets to 
start and stop it. The unit starts the cassette via its 
remote sockets when the Nagra is put into record. 
The RA 12 replay amplifier is a battery powered 
unit with a 12 in speaker to provide good quality, 
high level music replay on location. For -A 
Company: new items: VTW -700 character 
generator, FA -400PS TBC, component mixer, 
FVW -930 video writer, FA -450P high 
performance TBC, DEC -100 decoder. Also FA- 
400P, FA -410P, FA -430P, VTW -400, ENC -100, 
VTW -210 and TSG -5000. Fuji Optical: new 
Fujinon 2/3 in format f/1.6 A44x9.5ESM lens with 
2x extender, A17x9ERM and AI4x9ERM 2/3 in 
format lenses, S14x6.6ERM t in format ENG 
lens. Also other new and established ENG, EFP 
and studio lenses. Future Film Developments: 
representative samples from the catalogue. This 
catalogue is available free of charge from the stand 
and details over 2,000 items, including new 
patching systems. 

I 
IBA: the stand will show the principles of the 
C- MAC/packet transmission system for DBS, 
including future enhancements for compatible 
improved definition pictures. Also other examples 
of IBA technology and engineering publications. 
Industrial Acoustics Company: a complete 

studio and control room suite to demonstrate IAC 
modular studio system, and Moduline acoustic 
panel system. Interimage: Interactive video 
imaging system. ITCA: video and audio 
equipment including a digital audio sampling rate 
converter, for 44.1 kHz to 48 kHz, and an audio 
transmission line identification and measurement 
system with voice -synthesised announcements. 
Also ITCA publications. IVCC: first showing of 
Zeno, described as "the affordable zoom 
machine ". Also Gemini range of TBC/field stores. 

K 
KVP: engineered cases for electronic equipment. 
New items: packs for new compact component 
recorders, and `add -on' packs for portable 
timecode generators and sound mixers. Kangaroo 
Video Pack, Semi Tough Camera Case, Super 
Tough Camera Case, Nagra Pack, & Gripper 
Strap. The Wide Eye I and II wide angle lens 
attachments and Teletest charts are also being 
shown. 

L 
Link Electronics: Link 130 and Link -NEC 100 
colour cameras, Grass Valley equipment, talkback 
systems, distribution amplifiers, test generators, 
noise meters, ITS generators. New products: ISC 
editing system, Grass Valley 100 production 
switcher and an isolated point jackfield. 

M 
Melford Electronics: new DUS -16C grade 1 16 
in colour monitor, DU6 range of general purpose 
colour monitors. Also DUI, DU3 and DUS -20C 
picture monitors, 500 /600 series video/audio 
switching equipment. Microwave 
Communications: new items: Super 2MR 2 GHz 
receiver, Super 2MX 2 GHz transmitter, airborne 
microwave ENG antennas. Also MLV -I 
transportable SHF link (7 GHz), MA -23CC and 
MA23VFM shortrange video links (23 GHz), 
MA -I3CP ultra lightweight video link (13 GHz) 
and MA -2MX high power lightweight video 
transmitter (2 GHz). R E Miller: camera plates, 
fluid heads, a column -lift accessory, tripods, 
dollies and accessories. 

N 
Napa Kudelski: T -Audio TC timecode tape 
recorder for post- production. Also IV-S portable 
timecode machine. Neilson -Hordell: NH214 
video animation rostrum coupled to Sony BVH 
2500 1 in VTR, displayed on the Sony broadcast 
stand. Neve: full working demonstration of 
Necam 96 automation system, 51 series multi-track 
console, 542 range of TV audio editing consoles 
(see New Products p. 12). The Neve Digital 
Caravan will be on the seafront, housing examples 
of digital audio technology. 

o 
Optical and Textile (Optez): new items: Telcom 
video insertion unit, Cam -rail portable tracking 
system, Adapta optics, heavy duty ENG field 
trolley, SQN mini stereo mixer, top-up BP90 car 
battery charger. Also Sachtler tripods, Tiffen 
special effects filters, Periscope optics, fibre optic 
endoprobes, carrying cases, cameramen's 
protective jackets, battery testers and dischargers. 
Otari: MTR90 multitrack tape machine; latest 
version of MTR12 with centre track timecode 
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IT Toots JBL SCIENCE, 
A NITROGEN EXPLOSION, 
AND PURE TITANIUM TO GIVE YOU 
PERFECTED HIGH FREQUENCY SOUND. 

IBLs unique titanium diaphragm and Diamond Surround- bring 
new punty and consistency to high frequency response 

High frequen :y sound has always fought with the techrology that brings it to the ear. The driver 
diaphragm has been most vulnerable, pushed to the breaking point, unable to hold uniform 
frequency response. 

JBL scientists decided to fight back. They exploded nitrcgen into a remarkable metal. pure 
titanium, encircling their unique diaphragm with a vibration - 
absorbing "Diamond Surround;' so revolutionary it warranted its 
own patent. 

The result? A diaphragm that delivers and sustains a power and 
purity to high frequency response never before approached in the 
industry. 

Perfecting titanium technology is just one of innumerable ways in 
which JBL science is re- shaping the quality of sound. From driving 
your studio monitors in a demanding final production mix, to 
critically evaluating in detail actual on -air signal quality, JBL audio 
systems are focused on the most exacting demands of the broadcast 
professional. To find out which system is designed to meet your 
specific requirements, contact your authorized 13L professional 
products dealer today. 

IBL Incorporated. 
8500 Balboa Boulevard 

P.O. Box 2200, 
Northridge. CA 91329 

U.S.A. 

JBL harman international < JBL INCORPORATED. 19$1 

JBL 
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CONVENTION PREVIEW 

(also available as a retrofit); MTR20 /BTR20 
1/2-track 1/4 in mastering machines with centre 
track timecode; BTRS broadcast mastering 
machine, also with timecode. 

P 
PAG: Speedcharge 6000 computer -controlled 
charger, Sequencer 6000, PAG 10/90, PAG Solo, 
battery packs, battery belts, Paglights. Polar 
Video: first showing for PAL versions of 
Newsmatte -2, Ultimate -5 (probably not shown 
fully operational) and Picture Manipulator. Also 
Polar Blanking Generator, Fortel TBCs, Quanta 
character generators, Polar safe area generators, 
Liftroy VT clock and a demo tape of the Polar 
Video in -house special effects facility. Pro -Bel: 
new range of vision cards for large routing 
switchers, updated 68000 -based control system, 
demonstration of ATE for large routing 
switchers. Also routing switchers, small vision 
and audio mixer, CapGen Series 2 with coder/ 
keyer. 

Q 
Quantel: range of digital video systems, 
enhancements and options. New products include 
Mirage Macro, Encore, Henry and the Floating 
Viewpoint Control Panel. Questech: new 610P 
video effects framestore and 2101P PAL frame 
synchroniser. Also 6001P frame synchroniser, 
2009 PAL comb filter decoder. 

R 
Rank Cintel: new products -shot change detector 
for Mk III /Amigo telecine, Mk III film -to -tape 
telecine, Digiscan III frame store. Also ADS 1 low 
cost telecine, the Slide File, the gtc synchroniser 
and the FeRRIT sepmag sound follower. Rank 
Strand: new Quartzcolor and Strand lighting 
products, from studio to hand -held battery lamps. 
RE Instruments: RE800 140 Mbit PCM system, 
RE601 optical time domain reflectometer, RE201 
audio analyser, ELMI PCM equipment including 
generator, monitor, decoder. 

s 
SATT Electronics: new SAM 31 3-channel 
ENG /EFP /OB audio mixer. Also SAM 82 and 
SAM 42. Scenic Sounds Equipment: new Amber 
5500 automated audio test set, btx The System 
and PAL Cypher, Lexicon 1300 PAL -compatible 
automatic audio/video delay unit. Also large range 
of Lexicon, btx, Amber, Orban and dbx 
equipment. Screen Electonics: new 
developments in Ibis teletext products. Shrinton 
Company: new equipment: 690 longitudinal and 
vertical interval timecode reader /generator, 650 
longitudinal reader /generator, Empress 2000 PAL 
post -production mixer, 270 audio- follow -video 
mixer, 12X routing switchers, MG1 intermatrix 
converter, 200 series audio, video and pulse DAs. 
Also 390 post- production vision mixer, 646 
timecode reader and character generator, 647 
timecode generator, 372RP OB /EFP vision 
mixer, 374P dual mix/effects vision mixer. Solid 
State Logic: SL 6000 E Series Stereo Video 
System, including the recently introduced 
SL 688 V stereo mix matrix for dual -language 
soundtracks and easier clean feeds. SSL has also 
added a Master Synchroniser Controller to handle 
up to five machines, and a Programmable 
Equaliser, consisting of a panel which mounts in 
the console and an external electronics package. It 

The SAC -2, Soundcraft's new radio presentation desk 

or 

provides two channels of 3 -band parametric EQ, 
and stereo panning, which can be programmed to 
change in reference to timecode. Sony Broadcast: 
a self -contained professional audio area will 
display several new products, such as the WRT- 
87 1 W UHF radio microphone transmitter, 
which contains an audio mixer and two receivers. 
One receiver is for `off -air' cue programme, the 
second for VHF talkback. The WRR-87 is a 

companion diversity receiver. The TCC -566 is a 
new portable audio recorder with a dedicated 
timecode track. Digital recorders on display are 
the 24 -track PCM -3324, with the new RM -3310 
remote controller, and the new PCM -3102 
2 -track recorder. Also shown is the prototype 
CDK -7000 compact disc storage and player unit, 
which can hold 120 discs, and the AVS- 500 /AVP- 
500 audio/video synchronisation system. Other 
equipment on display, not of an audio nature, 
includes Betacam equipment, cameras, 1 in C 
format VTRs, High band U -matic equipment, 
edit controllers, TBCs, monitors, timecode 
generators/readers and complete systems (on the 
esplanade) including a 3- camera OB unit for 
Hungary, a mobile editing unit for Thames TV 
and a demonstration vehicle for high definition 
TV. Soundcraft: new SAC2 modular console for 
small radio stations or independent facilities, 
TV24 in -line console for TV broadcasting and 
post -production. Also Series 20 2 -track mastering 
ATR. 

T 
TBA Lighting: Clear -com intercom systems, 
including a new 8- channel Studio Master Station 
with IFB, the CP -300 2- channel beltpack and the 
new portable CS210 2- channel master station. 
Thomson -CSF: new TH 563 50 kW tetrode and 
cavity, TH 3694 450 W TWT for 18 GHz DBS 
uplinks. Also full range of UHF tetrodes and 
cavities, radio tetrodes up to 1.2 MW CW, 
klystrons and 1'W'1 Is for DBS, image pickup 
tubes and devices including CCDs. 

V 
VG Electronics: new items: Newfor, 7754 Mk 
II, 1065 intelligent editing terminal, 1058 teletext 
processor. Also Zone Plate Generator, 1033 
calibrated distortion unit, 1054 video level 
corrector. W Vinten: new Microswift 200 remote 
control system, Mk III remote control system, 
Hawk pneumatic pedestal. Also Merlin, Teal, 
Avocet ENG /EFP, Cormorant EFP, Portaped, 
Tritack, Dolphin, Fulmar and Raven. 

w 
Ware Macgregor Partnership: architectural 
photographs, models and drawings of buildings 
commissioned by radio and television 
organisations. 
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The 
Profes sional 

C 

Rogers 
MONITORING 

310 Commonside East, Mitcham, Surrey 
CR41HX. Tel: 01- 64021 "2 Telex: 893980 SWISST. 

Sole North American Distribution. 
Naiad Products Inc. 121 Roy Blvd., 

Box 1840 Brantforc, Ontario N3T 5W4 
Canada. Tel (519) 7564860 

*Designed by the BBC and manufactured under 
licence by Rogers in the strictest of quality control 
envirpnments, the LS5 /8 loudspeaker is the choice of 
the real professional. Worldwide experience and the 
dedication to faithful sound reproduction that 
designer and maker share are an unwritten guarantee 
of excellence in a business where to be without 
excellence is to be just another studio. Full technical 
details, professional price list and review reprints are 
available upon request. 
U.K. Professional agents: 
Elliott Bros., 9 Warren Street, 
London, WI. Tel: 01- 380 0511 
Michael Stevens & Partners 
The Homesdale Centre, 216 -218 Honesdale Road, 
Bromley, Kent BR12QZ. Tel: 01- 4644157 

FITCH TAPE (F /TM 

MECHANISMS 

T.100 S. STEREO 

T.100 MONO 

T.101 S. STEREO REC.- REPLAY 

T.101 MONO REC.- REPLAY 

* INVITE YOU TO * TAKE 
EXPERIENCE FOR 
YOURSELF THE 
OPERATIONAL 
'ON -AIR' 
QUIETNESS OF 
THEIR N.A.B. 
CARTRIDGE 
MACHINES. 

EXTENDED RANGE OF 
MACHINES AVAILABLE SOON 

ADVANTAGE OF 
THE DISCOUNT 
AND SPECIAL 
PAYMENT TERMS 
FOR N.A.H.B.O. 
AND N.A.S.B. 

Please note change of address 
All services and operations now from.. 

SCOPETRONICS ADVANCED SYSTEMS LTD 

Manufacturers of: -FITCH TAPE 
MECHANISMS 

Tape Cartridge Machines since 1967 

Units 2 Et 3, Enterprise Park 
Moorfield Road, Slyfield Ind. Estate 

Guildford, Surrey, GU1 1RB 

Telephone 0483 573221 
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CABLE TELEVISION 

MUSIC BOX 
Richard Dean 
July 12 saw the start of Music Box, a pop 
music video service for European cable 
networks. Because it is in many respects 
similar to America's highly successful 
MTV, Music Box is widely seen as a 
testing ground for the commercial 
viability of cable television in Europe. 

In the heady days when people thought UK cable 
TV was going to make money, Thorn -EMI 
Screen Entertainment, the Virgin Group and 
Yorkshire Television were all involved in separate 
plans to run pop music cable stations. In April 
this year, they joined forces to form The Music 
Channel Ltd. 

Before the July launch they were already 
broadcasting via Sky Channel for four hours a 
day. This will continue until the end of the year, 
but with the daily hours cut to three. Similarly 
until August 1, the new channel comprised just 
four hours of programming rotated into a 12 -hour 
format. The rotations now span 16 hours, with 
original material steadily increasing to six hours in 
an 18 -hour format by autumn. Ambitious 
projections of a 2,500,000 audience and 24 -hour 
operation are being made for early next year. 

From the start, Thorn -EMI's own Swindon 
Cable plus 20 Rediffusion networks in the UK, 
and cable systems in Holland, Sweden and a hotel 
in Paris were receiving the service, which is 

distributed by transponder 12 on the ECS 1 

satellite - the same downlink frequency as Sky 
Channel but with opposite polarisation. Contracts 
to receive the service have also been confirmed 
with networks in Austria, Finland, France and 
Switzerland among others, with further 
announcements to follow. Music Box hopes to 
carry four minutes of advertising per hour, and is 
free to basic -tier subscribers. 

Recently Music Box moved production from 
Trilion's Dean Street, London, studios and has 
now set up separate post- production and 
transmission facilities at Thorn -EMI Video 
Facilities (TEVF) in Metropolis House, 
Tottenham Court Road, where a conference room 
has also been converted for links. A separate 
two- camera production studio in Shaftesbury 
Avenue should be finished by the time this 
appears in print. 

The Metropolis House premises were set up in 
those giddy days when JVC's Video High Density 
(VHD) video disc was all set to become a 
consumer product. Since then TEVF has picked 
up facilities work from outside, as well as 
mastering films for Thorn -EMI's REW 
duplication plant, and editing interactive training 
and jukebox programmes for VHD in its current 
industrial guise. 

Music Box's dedicated post- production suite at 
the Tottenham Court Road tower block houses 
four Betacam players and two 1 in C format 
recorders, with another two available as back -up 
among the complement of 11 installed in the 
adjacent general technical area. 

"This is our first venture into Betacam," says 
manager Dudley Elston, "and so far we've been 
extremely pleased with the results. I'd say the 
format has a very bright future." The suite 
includes a Grass Valley 1600 vision mixer, and all 
the Betacam production tapes are transferred to 
1 in for transmission. 

Any fancy editing work is booked into one of 
the more sophisticated suites, which has access to 
Quantel effects, Aston 3 character generation et al, 
and this together with the transmission service is 
booked to Music Box under the normal in -house 
discount arrangement. 

Sound 
And so to the most interesting part of the 
equation, to my ears at least. The Music Channel 
is broadcasting in stereo, via the Wegener system 
widely used in American cable networks, 
including MTV - with which Thorn-EMI has a 
co- operation agreement. 

Video travels from Metropolis House via 
British Telecom coaxial cable to the London 
Telecom Tower, and then via a microwave link to 
the ` Teleport' earth station in the London 
Docklands. Eventually this microwave link will 
be replaced by another coaxial circuit. Audio also 
goes via the Tower, on a stereo pair of 15 kHz 
balanced `music lines' to the Teleport. Audio and 
video are then multiplexed by the Wegener 1600 
machinery, which can handle up to eight audio 
channels in adition to the basic mono TV sound 
channel, each on its own subcarrier. The 
subcarriers, which are between 5.5 and 10 MHz, 

Video equipment at the London Teleport (photo: British Telecom) Typical Music Box programme clock 
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use 50 kHz peak deviation and have adaptive 
pre- emphasis to maximise the signal -to -noise 
ratio. In Music Box's case, the subcarriers are on 
7.02 and 7.20 MHz. 

No scrambling is used on Music Box. Although 
Eutelsat, which owns the ECS satellite, insists on 
scrambling to prevent unauthorised reception, 
this rule has been waived until January 1985 
because of the shortage of suitable hardware. It is 
still unclear what will happen in January. 

Viewers will receive mono sound via cable in 
the normal way, but some cable operators will 
provide the stereo audio as a VHF -FM signal 
which can be fed into a stereo radio receiver. 

Programming 
Music Box's programming is based on a non -stop 
sequence of promotional video clips. The 
programme clock shows how they are linked; 
advertising is in a four minute block leading up to 
the hour. 

As well as this diet of videos, there are some 
self -contained programmes, based on - you've 
guessed it - videos. First sight is a programme of 
new releases, which goes out on Fridays. Back 
Track is a weekly oldies slot. There are no fewer 
than three chart shows: Music Box Vrdeo Chart is 
compiled from viewers' votes, Chart Attack is the 
British Top 40, and Euro Charts is a weekly 
programme reflecting UK, French, Dutch and 
German charts. 

There is a little information content: 
interviews, music industry news, a gig guide on 
Thursdays. There is a competition called Quiz 

Studio presentation area 

Box, and concerts and specials go under the 
collective title One Night Stand. 

Advertising 
Because Music Box appeals to an audience of 
15 -25 year olds and is a European service, the 
market for advertising is severely limited. The 
European aspect in particular means that alcohol 
and pharmaceuticals are banned, in addition to 
the UK's shared ban on smoking products. 
Holland has also refused advertising on Sundays, 
which The Music Channel will have to comply 
with right across Europe at least until local 
opt -out facilities have been established. Even this 
would be expensive for just one day a week. 

The launch of Music Box follows a statement 
from Thorn -EMI management that its cable plans 
and commitments were under review, hinting that 
European expansion may take a higher priority 
than for the UK alone. The statement refers to the 
blow dealt by the government in phasing out 
capital allowances, and takes the unusual step of 
quoting press speculation that three of the 11 

interim franchise holders may not proceed, that 
BT has stopped work in Aberdeen (which is not 
true) and the limited response to movie channel 
TEN (The Entertainment Network) as some of 

the reasons for reappraisal. 
Thorn -EMI's movie channel partnership with 

Home Box Office, Showtime/The Movie Channel, 
Columbia Pictures, 20th Century-Fox and 
Goldcrest - ̀Premiere' - has been put back two 
months to a September 1 launch date "because 30 
per cent of the population is away in the 
Summer ", while its TEN competitor is rumoured 
to have attracted only 11,000 subscribers since 
launching at the end of March. 

Another channel in the Thorn -EMI cable 
empire, Jack in the Box, will be launched at the 
same time under the new title of The Children's 
Channel. "We felt the old title was rather 
old -fashioned for a service aimed at a pre -school 
to early teenage market," said a Thorn-EMI 
spokesperson. 

Will it all work, or are people happy enough 
with off -air TV and the odd video rental? This is 
the question nobody can answer but Thorn -EMI 
is certainly giving it a good bash for better or 
worse. One heartening thing for broadcast 
engineers is the reasonably high technical 
standard adopted by Thorn -EMI. Perhaps those 
stories about a line of old U- Matics held together 
with rubber bands aren't true for this new cable 
TV lot after all. 

Uplink aerial working to ECS 1 (photo' British Telecom) 
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RADIO TECHNOLOGY 

COMPACT DISC AN 
THE BROADCASTER 

D 

Allen Mornington -West 
There are some 80 radio broadcasting 
stations in the UK, including Independent 
Local Radio (ILR) and BBC stations. 
There are also hundreds of hospital sta- 
tions whose operational budget and re- 
sources are very much lower than those of 
an average ILR station. Radio broadcast 
stations may be singled out from most 
other users of recorded music because 
they have to pay a lot for `needle time'. 
Television, by comparison, does not rely 
heavily on copyright music from discs. 
A typical ILR station may hold up to 100,000 
vinyl discs in its library, mostly light and popular 
music, chosen from a potential worldwide cata- 
logue of millions. Thus the penetration which 
compact discs could make, certainly into British 
ILR, is in part likely to depend on suitable 
programme material, or software, being made 
available. 

Naturally, where the same catalogue item is 
available on both vinyl and CD, there will need to 
be some economic incentive favouring the CD 
product. So far, ILR stations have used CD 
mainly for classical music. However, not many 
ILR stations can justify the purchase of even 
domestic players and fewer still would contem- 
plate the considerable cost of stocking a CD 
library with popular titles. However, ILR chief 
engineers and others are thinking about using 
CD, and this article is mainly an amalgamation of 
their views. It may, therefore, have a rather 
English outlook. There is an EBU working party 
which is also considering CD, and I have consi- 
dered some of their points. 

Regarding the use of CD in the current 
broadcast environment, three major considera- 
tions come to mind. These are: 
Operational. The controls and displays for 
handling CD; whether there is a need for dynamic 
range manipulation in order to match the trans- 
mission channel characteristics. 
Subcode data. Data can be specified which 
could be coded into subcode tracks. This would 
assist the automation of copyright accounting. 
Servicing and testing. Most broadcast stations 
will wish to carry out their own servicing and will 
require service manuals and a suitable test disc. 

Operational 
The broadcast studio has developed from the 
original concept of an engineer controlling signal 
levels and playing tapes or discs for a presenter 
whose only task was to speak. These days the 
presenter cues his records, tapes and cartridge 
machines and controls their levels as well as the 

level of his microphone and that of a guest or 
interviewee. This way of working is known as 
`self -op'. The presenter rarely has an engineering 
background, so the number of controls is kept to a 
minimum; disc equipment, especially, is arranged 
to start as soon as its associated channel fader 
leaves its end stop. Vinyl discs will probably be a 
major programme source for the next 10 years at 
least, and the playing equipment, which must be 
within easy reach of the presenter, takes up quite 
some space. With conventional vinyl records, the 
presenter can see which turntable is rolling, which 
track is playing and approximately how much is 
left on that track. With CD these direct visual 
cues will be absent. 

Ideally, the broadcast CD machine should 
occupy a front panel area about the size of a single 
cart machine, into which the disc could be posted. 
Table 1 summarises some of the desirable fea- 
tures of a broadcast CD player. 

The retractable trays and cover flaps of some 
domestic machines are potential problem areas, as 
they might not be robust enough for studio use. 
The most requested operational feature is that it 
must be possible to set the starting point on the 
disc anywhere within a particular track, and that 
the delay between the fader being opened and the 
music starting should be as short as 250 ms. The 

suggested information to be displayed is: 
current track number 
length of time it has been playing since 

the fader was opened 
length of time left till it ends 
light to indicate excessive digital error rate 

In order to find a musical item it should be 
possible to go to any required track number 
within say, two seconds, and to have perhaps two 
higher playing speeds at which the disc can be 
scanned so that the cue spot can be judged. 
Ideally, outputs should be balanced and arranged 
so that the maximum level on the discs (referred 
to as 0 dB by manufacturers) produces +8 dBu, 
although this is far from urgent as most broadcast 
mixing desks can be arranged to suit. Slightly 
more of a problem is mono compatibility which 
arises due to the D/A conversion technique used 
in some players. Some players use the same D/A 
converter alternately for left and right signals. 
The output of the right channel is thus delayed by 
a half sample period (11.34 ps). Many early 
reviewers have noted that this delay gives rise to 
an apparent phase error of 59° at 15 kHz, but, 
possibly not noting the origin, may have failed to 
correct the auditory consequence by moving their 
left hand speaker 3.8 mm further away to 
compensate... at normal atmospheric temp- 

FIG.1 
CIRCUIT DIAGRAM OF TIME DELAY EQUALISER 

IN 

R1 R3 

2 

R2 

Cl T 

R1 TNRU' R6 = 5k6 

Cl&C2 =500pF 
71 =NE5532 

TABLE 1 

Desirable features of a CD player 
Small size, perhaps half width of a 2 U rack. 
Front loading. 
Mechanically robust. 
Controls and displays separated from player. 
Remote fader actuated start of an already cued 
item. 
Ability to cue a disc and leave it in pause. 
Time delay from un -pause to music signals at 
output < 200 ms. 
Direct access to track numbers, access time < 2 s. 
Ability to scan backwards and forwards. 
Left and right outputs corrected for time 
coincidence. 

R6 
6 

R5 

C2 

OUT 

Outputs at line level 10 dB from the disc = 8 dBu) 
optionally balanced. 
Displays to show: 

Music Number (TNO). 
Time to the end of this music number. 
Time for which this item has been playing 
over air. 
Indication that the error rate is excessive. 

Metering is not required as the broadcast mixing 
desk's meters are used. 
Monitoring is also achieved on headphones via the 
mixing desk. 
Cost should be reasonable; compare with cost of a 
quality turntable mounting, arm, pickup and 
preamplifier assembly. 
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A 
MUSICAL 

POST CART. 
It's your chance to hear what's new from Capitol. 
And an opportunity to appreciate a new level of 
excellence in broadcasting. 

The difference is most definitely for the discerning 
- but don't just take our word for it. 

V.. Ili' .fill.. MY 
.. MI 

1 

I 
J 

Please- send me A Musical Post Cart.' free of charge, so that I can 1 , 
hear Ile exceptional sound quality of the new Audiopak AA -4. 1 1 
(This offer is restricted to one cart. per person) 411N 

Name: 1 

1 

Company. 1 

Position held. 1 

No 

4' Ls 
1 

1 

Address. 1 

1 

1 

: 1110 Available from: 
CAPITOL MAGNETIC PRODUCTS LTD, Alma Road. 
Windsor, Berkshire 5L4 3JA, England. r 1 

41, Telephone Windsor (075 35) 5917 I , Telex 847241 

MAGNETIC PRODUCTS , 
mi 

YOU HAVE TO HEAR IT FORYOURSELF 
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RADIO TECHNOLOGY 

erature, pressure, humidity and composition! For 
broadcasters, the left/right time delay causes a 
mono summing error of some 1.25 dB at 15 kHz. 
This delay can be equalised out by the use of a 
simple time delay equaliser as shown in Fig 1. 

The final operational aspect is the matching of 
the dynamic range of the CD programme to that 
of the transmission channel. The definition of 
equipment dynamic range used here is the ratio 
between the maximum output and the noise 
measured with a CCIR 468 filter and quasi -peak 
meter. For suitably placed VHF receivers with 
properly aligned aerials the dynamic range we 
commonly encounter is as best in the range of 
60 dB and the frequency response is ± I dB 40 Hz 
to 15 kHz. By comparison, CD offers a dynamic 
range of 85 dB and a vinyl disc approximately 
65 dB. 

Perhaps surprisingly there has been no demand 
to modify the dynamic range of CD output, or of 
vinyl output, when broadcast over the VHF band. 
Typical listener reaction has been to notice the 
clarity and relative absence of background noise, 
despite the apparent limitations of the transmis- 
sion path. Car receivers may need some dynamic 
range reduction. 

A number of stations have found that some 
domestic players adapt quite well to the demands 
of broadcasting, 

Subcode data 
Most recorded music played over the air has to be 
paid for through copyright and similar fees. As I 
understand it this procedure has been adopted 
more or less worldwide, although the system is a 
little more lax in the United States. Broadly, in 
the UK, copyright fees are collected by Phono- 
graphic Performance Ltd (PPL), the Performing 

Rights Society (PRS) and the Mechanical Copy- 
right Protection Society (MCPS) and redistributed 
to the music publisher, composer, performer and 
record company in proportions which are derived 
from the information that the station returns. The 
onus is thus on the broadcast station to provide 
accurate returns. This task is usually given to the 
presenter as he is usually the only person who 
knows the precise details. It would be a great help 
to the radio station in the future, if information 
regarding copyright and royalties were encoded in 
the subcode track so that on replay they could be 
fed to the station's accounts computer directly. By 
this means a station could provide an accurate 
return with less manual intervention. If compact 
disc is the medium of the future then eventually 
there will be very few vinyl records in existence, 
and the use of subcode data might become more 
relevant. It is necessary to convince compact disc 
producers and those who format the subcode 
tracks to make space for it, and it might be timely 
to consider what might need to happen to it if 
compact discs are used to form a compiled 
programme on, say, digital tape. It will be 
sensible to marry up the available data from the 
disc so that it can fit a recognisable slot in the 
labelling codes. This was discussed in a recent 
paper Labels and their formatting in digital audio 
recording and transmission by R Lagadec and G W 
McNally (AES preprint 2003). This might be 
encoded along with album notes for dissemination 
using the proposed EBU Radio scheme. 

Naturally, when such a digital tape is played 
out over the air the requisite data could be fed to 
the accounts computer. 

The subcode channels not yet allocated could 
provide the presenter with all the comments about 
the recording and artiste usually available on vinyl 
album sleeves. The vexing problem for the 

TABLE 2 
Example of a single entry on a PRS /PPL return form 

PRS /PPL Return form Radio Station Address 
Day 
Month 
Year 
Programme start time 
Presenter 

Title Artist Composer Publisher Label Record 
number 

Needle 
time 

Category 
(if not 

needle time) 

Duration 
M S 

Hello Dolly Darts Manfield Carlin M Magnet Mag 110 Y 03 21 

ee note la 
PPL PRS PPL 

MCPS 

PRS PRS PRS PPL PPL See See 
note (b) note (d) 

See See 
note (b) note (c) 

See note (el 
16 16 16 16 16 16 16 16 

Notes on Table 2 
Some of the complexities of the UK copyright fee collection. 
(a) Three fee collection authorities exist: PPL, PRS, MCPS. This form has parts needed by them. 
(b) If this is needle time (music published by certain companies not registered with PPL, certain types of 
music eg, library music, are not counted as needle time) then the record label will be one of (currently) 
2,000 registered with PPL, and PPL need to know. 
(c) If this is not needle time (see (b) above and also a pre- recorded live session, concert or import or 
secondary recording) then if session music PPL and PRS need to know: 

if concert PPL and PRS need to know 
if library MCPS needs to know 
if pre- recorded programme then PPL, PRS and MCPS need to know 
if imported disc (musical item not intended for release in this country) PPL needs to know. 

(d) Timing (in the UK at least) is that period for which music (not introductory speech or applause) is 
audible. A suggestion for the criterion of audibility is that the music registers greater than PPM 1 ( -12 
dBu(. 
(e) This line shows the suggested number of ASCII characters which could be used to code the data in 
each field. For completeness, space should also be allocated for a 14 byte IRSC code. This makes the 
minimum required storage 7x16 +14 =126 bytes. 

broadcaster is where to place his subcode data. A 
cursory examination of the structure of P and Q 
subcode data channels shows that the table of 
contents data contains much of the data concern- 
ing track names and disc title, but that the P track 
contains channel and contents flags and a time 
code starting from the beginning of the disc. The 
Q channel has three modes -one counts the time 
from commencement of the current music num- 
ber, another carries the time since the last index 
point within a music number and the third carries 
the international standard recording code (ISRC). 

The ISRC carries country, owner, year and 
serial number data and it is true that a large 
look -up table, which could be on line (at some 
cost) to a distant central computer, could decode 
this into the usually required data. The USA, 
however (with 32% of the world disc market) 
appears to be uninterested in it and the UK (with 
some 6% of the world market) has also taken no 
action in its implementation. If at all possible, a 
few more modes of Q subcode should be set aside 
to store in a repetitive manner the copyright 
related information. A timing uncertainty of less 
than 1 s one is desirable, and a brief survey of the 
capacity in the Q channel code suggests that a 
timing error of around' s could be met, which 
would also provide at least 128 ASCII characters 
for automated accounting use. 

It might be possible to arrange the positioning 
of the ASCII characters in order not to affect the 
timing accuracy of the Q subcode tracks, for 
example, by distributing them with suitable 
stop/start and link codes, over several frames. A 
cursory glance at a typical PPL form (Table 2) 
indicates that a minimum of 128 characters is 
needed. Even so, the contents of most fields will 
require abbreviation. Any change to CD format- 
ting is bound to cause problems in the uniformity 
of the product, but this might be a small price to 
pay if the need is justifiable, and it is probably 
better done before the sheer number of discs 
released creates difficulties. 

Maintenance and testing 
Most broadcast stations, certainly within the UK 
independent sector, will wish to carry out their 
own maintenance and servicing. This is not just a 
matter of engineering pride but a matter of 
necessity in order that equipment down time is 
minimised. Independent Local Radio chief 
engineers have shown themselves to be highly 
adaptable in handling equipment which is becom- 
ing increasingly complex. 

A satisfactory and properly documented service 
manual, with perhaps an auxiliary trouble- 
shooting manual, is a prime requirement. It 
would seem, from a study of manuals already 
available, that most fault finding down to chip 
level requires only simple equipment, such as an 
oscilloscope and a digital multimeter, of a kind 
which is readily found in the engineering room at 
an ILR station. From a station's standpoint, 
replacement parts should be readily available. 

A test compact disc is ideal for checking out a 
player. Philips, Sony and others have produced 
test discs whose primary intended function was to 
check the analogue performance of a CD player. 
The broadcast engineer can, however, see the 
potential of a test disc with a format and contents 
to match his needs more closely. A fundamental 
use of such a test disc is to establish that the 
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equipment is working reliably rather than simply 
to the peak of its performance ability. What 
makes the prospect of a customised Dressing 
acceptable is the relatively low cost of manufac- 
ture and the long service life of a compact disc. An 
initial estimate of production costs indicates that a 
useful disc could be made available for less than 
£15. By comparison, a set of four vinyl discs has a 
relatively short service life and is likely to cost 
over £100. 

What would be on a CD test disc? The signals 
recorded can be broken down into v:.rious types: 
',Tones which follow the lines of the Independent 
Broadcasting Authority's Code of Practice; these 
include: 

Line up tone to peak level ( +8 dEa, PPM 6) 
Frequency response 
Noise -or silence! 
Distortion -as THD measured b assessing 
individual harmonics 
Crosstalk 
Differential delay (it has been called phase 
difference!) 

',Additional tones which check some aspects in 
more detail: 

Tones based on Intermodulation Distortion 
(IMD). This is probably a more useful distor- 
tion parameter to measure as it can be argued 
that IMD figures yield a more accurate indica- 

tion of the impairment of the audio signal than 
is given by simple THD readings. 
Tones which indicate correct group delay 
performance. 

',Signals which check the operation of compact 
disc player functions: 

Pre -emphasis: by replaying tones of specific 
frequency and level. 
Error code correction: by attempting to replay 
a signal which has been defaced to simulate 
pressing defects and to simulate fingerprints. 
Accessibility of all potential track numbers 
(TNO) up to the maximum of 99. 

',Signals which allow the broadcaster to treat a 

working disc and player combination as a quality 
signal generator and to provide: 

Tones to briefly check or align PPMs. 
A wow and flutter test tone. 

An optical read -out section which would be 
used in realignment of a machine. 

Naturally there would be appropriate signals on 
the P and Q subcode channels. Other subcode 
tracks might even carry the instructions for use! 

A detailed schedule, incorporating durations, 
has been worked out and in the scheme presented 
here, the total recorded time is 65 minutes -less 
than the maximum possible of 75 and less than the 
best currently feasible as a production proposi- 
tion, but more than the length of most current 

offerings in compact disc format. If there was a 
specialised test disc it follows that there would be 
a justifiable need for a compact disc analyser to aid 
in quality checking of the test disc. Ownership of 
such expensive equipment is likely to be central- 
ised, being shared among needy users. 

Looking to the future reveals a potential use for 
the recordable compact disc. This product could 
replace the cartridge tape machine for jingles, 
commercials and even pre- recorded programmes. 
It is already envisaged that accounting informa- 
tion, which perhaps may be encoded in the Q 
subcode, might be used to assist the station to 
invoice for money as well as part with it! 

After graduating from Durham University in 1969, Allen 
Mornington -West designed the original range of Naim 
audio power amplifiers but resigned as a director of that 
company in 1974 to continue in freelance design work 
within the audio industry. In 1982 he joined the IBA's 
Quality Control Section supervising the section's special 
design requirements. Since 1978 he has regularly 
lectured on behalf of the Association of Professional 
Recording Studios at many of their courses and was 
Secretary of the Association's initiative to co- ordinate 
digital audio standards. He is a member of the Audio 
Engineering Society. 
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VOICEOVER 

This month Norman McLeod is on holiday: John Hill stands in 

The Day After... 
Engineers who go on training courses at Evesham, 
Worcestershire are well aware of the large nuclear 
bolt -hole underneath the BBC Engineering 
Training Centre. This, along with the long wave 
transmitter at Droitwich, is the nerve centre for 
ensuring that we'll still be able to hear Simon 
Bates play Our tune on The Day After. 

The Wartime Broadcasting Service (yes, Ted 
Turner isn't the only one with a WTBS), better 
known in the Beeb as `deferred facilities' or 
`deferred services' is a fascinating thing. As well 
as Evesham and Droitwich for national 
broadcasting, for many years regional government 
emergency bunkers have been provided with 
studios and emergency transmitters. Some of 
these transmitters were heavily protected against 
hydrogen bomb blast by installing them in 
wooden caravans near prime targets. All of this 
cost a few tens of thousands of pounds a year to 
maintain. Until recently. 

Readers of Peter Laurie's Beneath the City 
Streets, a paranoid subversive's guide to secret 
government installations, will have been surprised 
to see that in 1982/83 the budget for WTBS shot 
up to £5 million. Clearly some revamping has 
been going on. All information gratefully 
received, disgruntled BBC staff please take note. 

... after the break. 
Not to be outdone, the IBA is just as keen to bring 
us the joyous tidings that the missiles are on their 
way. After all, World War III is no time to let the 
JICRAR slip by being second with the news. 

Never ones to be caught napping, patriotic 
officials at the IBA have hatched a top secret 
wheeze to plumb ILR into WTBS in the nick of 
time. ILR stations have been issued with plain 
brown paper envelopes containing their orders for 
the day, which they mustn't open before or they'll 
be frogmarched off to the local jug under the 
Official Secrets Act. The cue to open the orders 
will come by telex. 

I am happy to report that one engineer, like 
James Watt, discovered that kettles have uses 
other than merely heating water. Having steamed 
the envelope open, he discovered that ILR's 
heroic wartime role is to rebroadcast the BBC long 
wave signal. 

More spookery 
The other day I visited our illustrious editor to 
talk about this page of gems. By now he is 
probably wishing I hadn't bothered. Anyway, 
when I arrived he was sitting at his desk sifting 
through a heap of cards. Apparently you lot fill 
them in to get free copies of the magazine. This 
generosity only extends to people in the industry; 
anyone else has to cough up. 

This doesn't stop the occasional blighter trying 
to pull a fast one. Step forward Mr E. He sent in a 
card, claiming to work for a telecommunications 
outfit called the `Government Communications 
Bureau'. My moles tell me that this is not another 
GCHQ, but a well -worn cover for the British 
Secret Intelligence Service, MI6. Now why on 
earth would they be interested in broadcasting? 

Back after the break 
Norman McLeod is on his summer hols at the 
moment, but his pen marches on. After years of 
obstruction and `jam tomorrow' from the 
government about community radio, Norman has 
finally done it. He's gone pirate with Kitchen 
Table Radio, the trendiest station in Brighton - 
all one watt of it. Meanwhile, back at the good of 
Department of Trade and Industry, an official 
who shall remain nameless is hopefully still 
smarting from this attack: 

Dear Jim, Let me just sound off on my typewriter 
while I'm still seething about our telephone 
conversation this morning. Then I can go on to tackle 
something more pleasant and agreeable, like weeding 
the garden, which is long overdue! 

Before I start, please try to understand that there is 

no personal animosity taking place here. I am writing 
in sorrow, not anger. But I am about to give you a 
tremendous bollocking. This is because you are my 
contact with a vast Government machine which is 
making an absolute fool of itself. I don't blame you 
personally for any of its idiocies. 

I would ask you to take a moderately sensitive 
radio receiver and tune it around the broadcast parts 
of the radio spectrum. There is Radio Jackie, to take 
just one example, broadcasting day and night with a 
100 W transmitter. They are making private gain out 
of a public resource which they have illegally 
appropriated. And what is the DTI doing about it? 
As far as I can tell, nothing. 

The reason why it is not doing anything is because 
Jackie is not causing anyone any bother. Petrol 
stations have not been bursting into flames, aircraft 
landing systems have not been malfunctioning and the 
United Kingdom has not been hauled before the 
International Telecommunications Union to give 
account of itself. 

In fact, the presence of Radio Jackie is proof -if 
proof were needed -of what I have been trying to get 
across to you this morning. That is, that a low -power 
medium wave transmitter is a pretty harmless 
device. Powers up to about 100 W can be run on 
almost any locally -clear frequency and 

nothing untoward happens. 

So please stop wasting my time and yours trying to 
blind me with science or technical bullshit. I've had 
enough patronising rubbish from your colleagues in 
Laboratory Department to last me a lifetime. 

Let us turn now to my own requirements. I am 
interested in trade and industry, too. In particular, I 
am interested in special event broadcasting, and I am 
interested in community radio. This is a life's work, 
not some flavour -of -the -month craze, but for the last 
four or five years I and other people in the community 
radio movement have been very patient while we 
have been fobbed off with one excuse after another by 
people like you. 

My patience is very nearly exhausted. I see pirate 
radio stations getting away with daylight robbery, 
and yet when I ask nicely for a low power licence to 
run an experimental station I get a load of nonsense 
back. 

I'm not going to stand for this. It would be cheaper 
and less bother for me to go right ahead tomorrow and 
be prosecuted if need be. I am going to give you one 
last opportunity to act decently and then I am going to 
go pirate and challenge the Government, openly and 
in public, to close me down. 

You have fourteen days to provide me with an 
experimental licence allowing me to make test 
broadcasts of a type which I consider to be 
appropriate on a frequency of your choice. I would 
prefer 1605 kHz because I have already got the rig 
for that frequency. But I will accept any alternative 
in the band 1500 to 1610 kHz. 

I do not require to radiate more than one watt of 
effective radiated monopole power. I will take all 
reasonable precautions to ensure that no harm is 
caused to wireless telegraphy or any other facilities, 
and I will provide you with a telephone number 
which will permit you to request that the station close 
down at once, provided you can produce factual 
evidence that it is causing interference. In short, I will 
bend over backwards to be reasonable. But if that 
piece of paper has not passed through by letterbox by 
Tuesday, 31 July I am going on the air and you can 
all get stuffed. 
Best Wishes, Norman McLeod 

A BBC engineer at the Evesham bunker resurrects a Marconi -Stille steel -tape machine, the only 
tape recorder able to withstand a direct hit from an SS20 
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SOFT CASES 
FOR HARD 
GOING 
OpTex Soft Cases for 
U'matic, One Inch and 
NAGRA Recordigs 
Specially designed and ma le in England, the new 
OpTex Soft Cases provide he ultimate in carrying 
comfort and practicality wien you are recording 
video on the road. 
News -industrial -education- sport- whatever the 
job OpTex Soft Cases provide protection and take 
the labour out of hefting a ,,rkward equipment for 
long periods. 
The main case holds video recorder or Nagra 
while detachable pockets hold batteries, 
microphones, cables, tapes, etc.; everything 
comes easily to hand -out of the way but there 
when you need it, so you can record in freedom. 
A padded shoulder strap and accessory straps 
complete the kit. 
The materials used in OpT: x Soft Cases ensure 
durability and your lasting satisfaction with a 

well -made, top quality prcduct, - unbeatable 
value for money too! 

Sony BVU 50 
Sony BVU 110 
Sony BVH 500 
Sony VO 4800 
Nagra 4.2 with hip pins 

£ 123.90 
£ 130.00 
£ 143.50 
£123.90 
£123.90 

Find out more from 

OpTex 
Optical & Textile Ltd 
22 -26 Victoria Road 
New Barnet, Herts EN4 9PF 
England. Tel: 01 -441 2199 
Telex: 8955869 Colcin G 
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S30 EXPANDER/GATE 
* Log /anti -log release network 
* 60dB attenuation range 
* Pre -emp side chain 
* Keyable 
* Variable ExpanderlGate slope 
* Computer control mute input 

The S30 ExpanderlGate module sets a new 
standard in flexibility and quality. This module 
offers precise SLOPE control from I:I through the 
expander range (1:1.2 to 1:31 into the GATING 
range 1:4 (soft) to 1:20 (hard). 

The RANGE control, whilst being manually 
set, will also vary automatically with the slope 
selected, according to the theoretical maximum 
for that RATIO. In the GATING modes a maximum 
of 60dB attenuation will be possible reducing to 
some 12dB on a slope of 1:1.2. The THRESHOLD 
can be varied from +12dBm down to -50dBm. In 
addition the SIDE -CHAIN can be pre- emphasised 
by up to 12dB in the HF or LP.. 

The ATTACK time has three switched 
positions giving 0.01mS(F); SmS(M): and 40mS(S). 
The RELEASE time has a unique anti -log auto 
mode which speeds up as attenuation increases. 
The standard RELEASE ranges from 25m5 to 4 

seconds and incorporates hold facility which can 
be varied from out to 2 sec. 

EXPANDER attenuation is indicated on a 

60dB green bargraph with the first 10dB shown in 
single steps. The second ten segments working in 
5dB steps. 

S31 COMPRESSOR /LIMITER 
* Ratios 1:1 -20:1 )continuously variable) 
* Separate Limiter Threshold 
* Side chain access 
* Computer contrcl mute input 
* Threshold down to -50dBm 
* Log /Lin release selectable 

The S31 Compressor /Limiter is a dual 
function unity gain module which incorporates 
several new features. 

A separate feed -back PEAK LIMITER can be 
moved by an indexed 20 position pot. over a 

range of 20dB from OdBm to +20dBm. The Limiter 
has an auto attack and release function and 
operation is indicated by a single red led. 

The feed forward compressor has linear 
RATIOS that can be continusouly varied from 1:1 

to 20:1. The THRESHOLD is an indexed 20 position 
pot and can be operated from +12dBm down to 
-500Bm (ideal for very soft slopes, 1.2:1 etc,. 
RELEASE time can be switched to a LOG or LIN 
response. ATTACK time can be varied by a three 
position switch. (.03mS(F); 2.5mS(M); 25mS(S). 

MAKE -UP gain is a 20 position indexed pot 
which will compensate for gain reduction from 
unity to 30dB of gain. The SYSTEM can be 
switchred IN or OUT as well as the side-chain (SC) 

being routed to an extrenal equaliser. Gain 
reduction is indicated by a twenty segment 
orange led column with a range of indication 
from 0 -60dB. Other features include a 

MASTER /SLAVE option which is switched on- 
board but with status indicated by Front panel 
leds. This allows any one unit's MAKE -UP GAIN 
control to vary several units that are linked to it; 
thus simplifying stereo or four -channel operation. 
Control volt linkage for stereo operation is 

achieved by selecting STEREO link on the board 

Tktehr_ whacwarNxfirXComprehensive 
modular signal processing system. SCAMP sets the standard that others 
emulate. 

Other modules in the SCAMP range include: Gates, Compressors, 
Equalisers, Dynamic Noise Filters, Pan Effects, Auto Double Track 
and Time Shape modules, De- Esser, Distribution Amplifiers, 
Microphone Pre-Amp, Jack Bay, Power Supply and a VCA module. 

Full' details are available from your nearest SCAMP distributor. 

Be.ready for tomorrow's challenges by making the right equipment decisions today. 
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Audio+Design 
The Hit Sound in Audio Science 

Audio + Design (Recording) Ltd. 
Unit 3, Horseshoe Park, 
Fangbourne, Reading. 
RG8 7JW, England. 
Tel: (0734) 861088 
Telex: 848722 ADR UK 
Audio & Design Calrec, Inc., 
PO Box 786, Brementon, WA 98310, USA 
Tel, 1206) 275 5009 Telex: /52426 ADR USA 
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CONVENTION REPORT 

NAB '84, LAS VEGAS 
Paul D Lehrman 
The 1984 convention of the National 
Association of Broadcasters, held in Las 
Vegas from April 28 to May 3, was quite an 
affair. Besides enough equipment on 
display to outfit several TV and radio 
networks, and seminars on everything 
from the effects of cyclones and tornadoes 
on antenna towers to how to be a great 
salesman without having a heart attack, 
there were multimedia shows, marching 
bands, picket lines, pontificating 
legislators, live fire- extinguishing 
demonstrations, a satellite -dish farm, and 
a couple of near fights... 

The convention officially began on April 29, but 
opened a day earlier to accommodate several 
seminars for engineers. These covered AM and 
FM transmitter and antenna systems, television 
production engineering, multichannel TV sound, 
and audio production techniques for radio. 
Unfortunately, the two most interesting to us 
audio fans -the last two -were held 
simultaneously. 

Radio production 
The first half of the all-day radio production 
seminar covered the improvement of talk show 
sound -specifically through altering room 
acoustics and getting the most out of telephone 
lines -as well as stereo recording and production, 
and digital audio technology in broadcasting. The 
afternoon session discussed audio processing, and 
how to read tape machine specifications, and for a 
finale, the BBC's Duncan MacEwan did a detailed 
presentation on his network's outside broadcast 
facilities. 

Dealing with phone lines is something Skip 
Pizzi, an engineer with National Public Radio, 
has a lot of experience with, in that phoned -in 
interviews and field reports are essential 
components of the network's extensive news 
coverage. Equalisation is very important to 
improve intelligibility, he said, and suggested a 
6 dB cut in the 300 -400 Hz band, with some 
compression to keep apparent levels up. He also 
expounded on the use of dynamic filters- ̀ filter 
gates' -to minimise noise, and discussed various 
techniques for using non -real -time feeds to 
improve frequency response. 

Dick Jamieson, a Minneapolis design 
consultant, attempted to explain some of the 
reasons why telephone -line studio -to- transmitter 
links (STLs) never work the way they're 
supposed to. 

"The telephone companies say the signal-to- 
noise is 65 dB," he said, "but they're measuring it 
below the clipping point, which is +18 dB relative 
to 0 dBm. You can't hit the line with anything 
above 0 dBm because the line amps and equalisers 
can't take it." 

He also talked about the need for proper 
acoustic room treatment and good construction 
techniques, even for small stations. 

The discussion of digital audio started out with 

the same old digital y analogue arguments, but 
soon settled into practical ways for radio stations 
to get into digital. Everyone agreed that it will be 
a while before stations can replace their good old 
Ampex 440s with digital tape recorders, but Skip 
Pizzi said that several NPR stations are using 
Sony PCM -FI Is along with Betamax VCRs for 
delayed broadcasts of satellite -fed network 
programmes, as well as for remote classical music 
recording. Others are using the F 1 s in 
conjunction with spare video microwave channels 
for their STLs and for live feeds from remote 
units. 

The general tenor of the discussion was not that 
digital necessarily sounds better over the air, but 
rather that it has distinct advantages in terms of 
reliability and copyability. Pizzi pointed out one 
other advantage -time accuracy. 

"When you're doing re -feeds of a one -hour 
programme over several time zones, no analogue 
machine will line it up to within one second," he 
said, "whereas a digital machine will." 

Rick Plushner of Sony made the well -received 
comment that radio has been instrumental in 
bringing digital audio to consumers' attention by 
playing CDs over the air, and identifying them as 
such. 

On the subject of stereo production, Pizzi did a 
fairly detailed presentation on microphone 
techniques. He said that NPR does not do its 
news programmes in stereo because the sonic 
advantages would be minor compared to the 
drawbacks -the national feeds would take up 
twice as much valuable satellite space. On the 
other hand, some member stations process the 
mono feeds through stereo synthesisers. He 
mentioned a new unit, which he admitted he 
hadn't heard yet, made by Studio Technologies, 
which uses a time -delay separation technique for 
stereo synthesis instead of the usual frequency- 
splitting method. 

He stressed the need for good mono 
compatibility and the importance of consistent 
monitoring of the mono signal with both speakers 
and an oscilloscope. He suggested the installation 
of a switch on each console input labelled `Left, 
Stereo, Right, Mono' so that any phase problems 
on a programme source could be instantly 
compensated for. He also cautioned producers 
and editors to use steeper splicing angles on stereo 
tapes, especially at slow tape speeds, to prevent 
image shifting. Perhaps most importantly, he 
warned producers to allow 50% more production 
time for stereo. 

Multichannel television 
One month before the convention, the Federal 
Communications Commission issued its final 
Report and Order implementing multichannel 
TV sound. Following the recommendations of the 
Electronic Industries Association's Broadcast 
Television Standards Committee (BTSC), the 
FCC more or less went on record as supporting 
the FM/AM stereo system developed by Zenith 
(which is similar to the Westrex FM stereo radio 
format), along with a noise -reduction scheme 
designed by dbx, to prevent coverage -area loss of 
the stereo signal. 

I use the phrase "more or less" because the 

Commission did not exactly put the BTSC's 
findings into law -to do so, one can assume their 
thinking goes, would be to invite antitrust 
lawsuits from those manufacturers whose formats 
were not recommended. Instead, the 
recommendations were sneaked in sideways - 
broadcasters are free to use any format they wish, 
but if they use a stereo audio subcarrier with a 
pilot tone at 15.734 kHz (a convenient frequency 
for a pilot, in that it coincides with the horizontal 
synchronisation signal of US television 
broadcasts), then they must use the Zenith and 
dbx systems. 

The Zenith format puts L +R on the main 
audio and L -R on the subcarrier. It does not 
allow for second -language broadcasts -so, to 
make bilingual programmes possible, a third, 
mono, 10 kHz audio channel, called the 
Secondary Audio Program (SAP) can be 
broadcast and decoded separately from both the 
main and stereo audio channels. Since the 
majority of home TV sets will not be able to 
decode the main and stereo audio simultaneously 
with the SAP (and viewers wouldn't be able to 
deal with all those voices coming at them at the 
same time anyway -subtitles are bad enough), the 
SAP must be a complete soundtrack, with 
dialogue, music, voiceovers and effects, all in 
mono. 

There will also be room for a fourth channel, 
dubbed the `professional' channel, which will 
eventually be used for internal station purposes, 
such as telemetering data back to the studio from 
a remote transmitter site, or as an `intercom' 
system for mobile units. 

Even with this background, it came as a 
surprise to many when James Gibbings of NBC, 
the first speaker at the multichannel- sound -for- 
television session, revealed that his network has 
been experimenting with various kinds of stereo 
for television for the past couple of years, and the 
Tonight Show has been recorded in stereo since 
October 1982. Gibbings outlined some of the 
problems he has already experienced in 
converting to stereo. Although the show is 
pre- recorded, he explained, it's only two hours 
between taping and airing, which is not long 
enough to do any post- production, so it had to go 
down right. The mix is `bundled' to keep things 
from getting out of hand, but because there's also 
lots of leakage between the cast miss and the 
music mics the task isn't made any easier. 

"The console we're using is 20 years old," he 
said. "It is configured into 53 x 20 x 6 x 2 x 1, so we 
can do stereo by taking signal off the submasters, 
but it has no panpots. When we have music 
groups on, we bring in an auxiliary Yamaha 
console to mix them." 

Gibbings pointed out that today's television 
productions use the `Academy roll -off on their 
audio tracks to accommodate the limitations of 
optical film tracks, which restricts the bandwidth 
to about 200 -8,000 Hz. Using audio tracks on 
videotape, however, allows the sound to take on 
`album quality', with the upper limit stretched to 
about 12 kHz. At the same time, he cautioned 
mixers not to apply music recording techniques 
too strongly to TV sound: "The typical viewer 
position sees the TV picture covering 16° of an 
arc, while the optimum stereo listening position 
covers 60 °.' 

For the time being, he said, although music and 
effects for TV shows can take full advantage of 
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stereo, dialogue will still be mixed to mono at 
centre -panning dialogue tracks to follow actors' 
movements just doesn't work on the small screen. 
He suggested a technique for expanding the 
apparent stereo stage without generating a `hole - 
in- the -middle' effect: while on- screen sound 
effects can be localised by panning them between 
the left and right channels, off -screen effects can 
be made to appear as if they are coming from 
outside the stereo image by recording them as 
minus -left and minus -right signals. "This widens 
the stereo image by as much as 25% without 
pushing out the image location," he explained. 

He also demonstrated another technique for 
keeping the centre image stable: three- channel 
`motion- picture -style' audio. The format is 
feasible within the Zenith system, he claimed, by 
broadcasting the third channel in quadrature to 
the stereo difference signal. 

Kevin Dauphinee of ABC departed slightly 
from the technical discussions and talked about 
the economic advantages of the SAP. "Stereo 
itself will not increase audiences," he maintained. 
"The programming must do that." But SAP can 
represent a tangible return on the investment 
broadcasters put into upgrading to stereo: it can 
attract new segments of the viewing public, 
especially those for whom English is not a first 
language. 

"The US has 24 million Spanish -speaking 
people," Dauphinee explained, "and by 1990 
there will be 30 million. Sixty percent of them are 
concentrated in six cities, and 86% live in 30 
metropolitan areas." He noted that there are 
currently 18 Spanish language television stations 
in the US, and five more on the Mexican border 
that have significant US audiences, and that 
$93 million a year is being spent by advertisers to 
reach Spanish -speaking TV audiences. 

Doug Dickey of Solid State Logic discussed 
mixing and caring for multichannel TV sound. 
The first requirement for producers, he said, is a 
good monitoring environment. "Most current 
control rooms are not set up well," he said. "The 
sound mixer is in the wrong place. But this 
doesn't mean rebuilding your control rooms: 
near -field monitoring, combined with judicious 
equalisation and some minor acoustic 
improvements, will provide a workable solution. 
The point is not perfection, but that your 
listening areas must provide a reference standard 
that results in excellent quality at the receiver. 

"You may need equivalent sets of monitors for 
the mixer, the sound effects director, master 
control, and probably the technical director. 
Other areas can probably get by with good old 
mono. In some situations, you must be able to 
switch the monitors quickly between mono, 
stereo and SAP. You might also want to be able to 
switch in filters at times to accurately compare the 
main and SAP mixes." 

Dickey explained that there will have to be 
modifications in equipment, as well. "C- format 
tape cannot handle stereo audio, timecode, and 
SAP at the same time," he said. "You can lock the 
VTR with a 4 -track audio tape recorder, which is 
OK for occasional special programming, but in 
everyday use it becomes a horrible nightmare. It 
might make sense to put the timecode in the 
vertical interval instead, freeing up that track, 
which has limited bandwidth anyway, for the 
SAP." 

He maintained that it is "unlikely" that discrete 

three- channel stereo will ever be used on 
television, as the format is much more important 
in large theatres, and there would be serious 
compatibility problems with existing mono and 
first- generation stereo TV sets no matter how it 
was implemented. He did offer one intriguing 
possibility, however: that a third audio channel 
could be used to broadcast a compatible 
surround -sound format, such as Ambisonics. 

At the pre -production level, there will be more 
reliance on multitrack tape recorders-4-track to 
32- track -as opposed to sprocketed magfilm gear. 
"It's important to keep the dialogue, music and 
effects all separate, so that the SAP track can be 
done easily and quickly." He also noted that 
post -production computers will be very helpful 
for assembly and mixing, and "will pay for 
themselves in short order ". 

The most interesting talk of the multichannel 
TV session was given by Mark Schubin, an 
independent consultant from New York. Schubin 
addressed himself to the problems of mono 
compatibility, and presented some radical, but 
eminently practical, new ideas. 

Mono compatibility will be important, he said, 
as long as there are mono sets out there -and 
given the dubious premise that all of the TV sets 
sold in the next 10 years will be stereo, half of the 
sets in use will still be mono. He stressed proper 
milting, the need to be acutely aware of how 
connectors and cables are wired, and gave tips on 
how to avoid phase errors caused by processing 
and tape- azimuth errors. This last may be difficult 
to deal with, he pointed out, because no stereo 
audio alignment tapes exist for C- format 
videotape machines. 

Schubin's solution to all these problems is 
simple: instead of distributing the stereo audio 
throughout a facility as separate left and right 
channels, he proposed, why not wire the place 
with sum and difference channels? "Just change 
the labels on your patch bay," he said. When 
using discrete left and right, he maintained, the 
mono signal needs a great deal of care, but with 
sum/difference distribution, problems on the 
difference channel are far less noticeable at the 
listener level. "Distribution networks, wiring 
harnesses, and tape recorders don't care what the 
signals are," he said. "Only the consoles and 
microphones do, and they can have encoding and 
decoding networks put in." 

Schubin's proposal was apparently met with a 
great deal of interest, and the next day he reported 
that the Public Broadcasting Network (which has 
had a stereo -TV network in place for several 
years, the audio often being handled by stations of 
the National Public Radio Network) had 
approached him after the seminar for more 
details. 

Among the assembled conveners, there were 
plenty of questions about multichannel TV, and 
there were also several other presentations on the 
subject during the rest of the conference. There 
was a certain amount of concern expressed about 
the `chicken -and -egg' syndrome -which would 
come first, the broadcasts or the receivers that 
could pick them up? Many in the industry felt 
that ABC's previously announced stereo and 
bilingual coverage of the summer Olympics would 
be the new medium's first great shot in the arm. 
Unfortunately, a few weeks before the convention 
(even before the Eastern-bloc boycott was 
announced), the network reversed its decision, 

citing logistical complications and, ironically, the 
lack of available decoders. There is also the 
unresolved question of whether cable -TV systems 
will carry stereo and SAP audio. 

AM stereo 
"I feel like Alan Alda in Same Time Next Year," 
said the NAB's Michael Rau as he opened the 
Tuesday afternoon free -for -all on AM stereo. 
Although stereo has been a reality on the AM 
broadcast band for two years now, the 
controversies that have plagued the format since it 
was first proposed 15 years ago have not gone 
away, and the same question -"How are we going 
to make this work ? " -is still on the mind of every 
AM broadcaster. It was foremost in the minds of 
the 400 or so who showed up for the session, who 
brought with them curiosity, questions, good and 
bad experiences to share, and -mostly- anger. 

The Tuesday meeting, which for many was the 
closing event of the convention, was actually the 
second meeting on the subject. (There was a 
luncheon the following day, but many 
participants decided to get out of strike -torn Las 
Vegas as quickly as possible -a decision that 
seemed even more judicious when Paul Anita, 
who was scheduled to perform at the luncheon, 
announced he would not cross the picket lines set 
up by the musicians' and hotel workers' unions.) 
The previous day, station managers and sales 
people had heard about the best ways to promote 
the medium in an admittedly bad environment. 
Among the speakers were engineers and sales 
managers from several stereo stations, large and 
small, and a representative from Sony. 

On Tuesday, however, there were no speeches, 
and Rau wisely decided instead to open the floor 
to questions right off. Judging from the questions 
there was a lot of bitterness over the way the FCC 
has handled the issue -the Commission's 
reasonable approach to multichannel TV this yéar 
was in marked contrast to how it dealt with AM 
stereo just two years ago. Instead of supporting 
one of the four competing (and non -compatible) 
formats presented to it, it simply ducked the issue 
and announced it was letting "the marketplace" 
decide. As Dan Dalton of Los Angeles station 
KFI put it, "They said, `Here's four systems, 
guys -have fun!' " Since then, the four systems 
(Harris, Kahn/Hazeltine, Magnavox -PMX, and 
Motorola) have engaged in a political, economic, 
and technical slugfest, each trying to prove that 
the others are somehow inferior. 

The battle so far has been punctuated by two 
major developments: Delco, the electronics arm 
of General Motors, announced in December 1982 
that it had chosen Motorola's system for use in 
GM's car radios, and the first models finally hit 
dealers' showrooms in February 1984. In July 
1983, however, Sony released the SRF -A100, a 
portable AM/FM stereo radio containing a chip 
that could decode all jour systems. According to 
Sony's John Strom, demand for the model has 
consistently outstripped supply. 

And there have been a couple of minor 
developments: the Harris system was denied 
type- acceptance for a few months by the FCC, 
due to some technical problems (pointed out to 
the Commission by the competitors, of course). 
The company made a few changes and got back 
on the Commission's good graces, but it then 
announced, on the first day of the NAB 
convention, that it was lowering the frequency of 
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its system's pilot tone to match Motorola's. The 
systems are still not compatible, but hearing 
Harris -format broadcasts on a Motorola set gives 
the listener some semblance of stereos_ As one 
company spokesman said, "This way, at least we 

can be picked up on the crappy receivers that are 
out there." 

Tuesday's panelists were proponents of the four 
major systems; representatives of Sony, 
Panasonic, and Sansui; two gentlemen from the 
FCC (who remained remarkably quiet 
throughout); and a disinterested obe.erver or two. 
Had there been a vegetable stand immediately 
outside the convention hall, no doubt there would 
have been several panelists leaving the session 
wearing a light garden salad. 

There was a general consensus that AM stereo 
cannot succeed unless the audio quality of both 
the transmissions and the receiving equipment 
improves to where it is at least comparable to FM. 
Therefore, most of the participants' ire was 
directed towards Delco, the makers +f what 
Leonard Kahn, inventor of the Kahn system, 
likes to call "2.2 kHz radios ". Although Kahn's 
characterisation of them may be something of an 
exaggeration, most listeners agree that Delco's 
stereo car radios, which use an IF stage only 
6 kHz wide to avoid adjacent channI 
interference, do not sound signifiranrly better 
than their mono radios, which have never been 
known for their sonic performance. 

"Why don't you stay out of it unt:3 you're ready 

to do a multi- system radio ?" asked one audience 
member of Delco representative Bill Gilbert. The 
beleaguered Gilbert, whose introduction as 
director of Delco's "entertainment and comfort- 
control division" got a snicker out of at least a few 
in the crowd, said that multi -system receivers do 
not have the performance Delco wants. "Not 
enough distortion ?" someone hollered. "Aren't 
you the people who screwed us up with the 
windshield aerials ?" called out someone else. 
Kahn pointed out that the solution to eliminating 
10 kHz interference whistles is to spend a few 
extra dollars and install a 10 kHz filter, not simply 
to block out half the audio. 

Someone else accused Delco of trying to corner 
the marketplace by putting single- system radios 
into cars, and said "We're allowed to choose who 
makes our transmitters, so why shouldn't we be 
able to choose which stereo system to use ?" There 
were more chuckles when one broadcaster began 
his question with, "I'm using the Harris system - 
that is, last week's Harris system..." But there 
were positive sides to the meeting as well. Sony's 
John Strom pointed out that there were now 233 
stereo stations on the air, which represented a 

fourfold increase over the previous year. There 
was considerable applause when he said "We 
think our decision to do a multi -mode radio is 

behind that." Session chairman Rau then 
suggested that Strom should consider a run for 
the presidency. 

Strom noted that of the 29 US cities that have 

three or more stereo AM stations, in only one are 
all of the stations using the same format. He also 
said that installing the multi -mode chip in Sony's 
receiver represented a retail price increase of 
about $15 -not a huge sum, but not insignificant 
in a unit that sells for just over $100. "We didn't 
want to make multi -mode receivers," he said, 
"but we have to sell radios." 

Sony recently released the SRF -A 1, an AM 
stereo Walkman, and Strom announced that the 
company will be making a car unit and a `boom 
box' by the beginning of 1985, and that they are 
`studying' hi -fi components. Ishi Ishikawa of 
Sansui used the occasion to announce that his 
company planned to release their first AM radio - 
a multi- system high -end car unit -within a few 
weeks. 

Despite the venom, there was plenty of 
enthusiasm in the crowd for the future of AM 
stereo. The chief engineer of WQXR, a New 
York station that simulcasts classical music in 
stereo on both its AM and FM outlets, made the 
rather surprising claim that on the Sony receiver, 
he could A/B his AM and FM signals, and not tell 

the difference. (Another broadcaster, after the 
session, suggested that this might be because the 
Sony's FM section is not very good.) There was a 

suggestion that component- receiver 
manufacturers be pressured into publishing 
meaningful specs on their AM tuner sections, and 
Rau replied that the NAB is asking writers for 
Stereo Review and other magazines to discuss the 
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AM sections in the receivers they evaluate. 
But a note of caution was sounded by KFI's 

Don Dalton. "Radio is not penicillin," he said. 
"We're not that important. If the number -one 
station went off the air tomorrow, we'd get a few 
cards and letters, and then the listeners would 
push the button and go somewhere else. If we're 
going to succeed, we have to push the hell out of 
it." 

Exhibits 
The exhibition floor in Las Vegas's huge 
convention centre was divided into two sections: 
radio and television. The majority of the audio 
equipment was on the radio side (which 
consequently made it a lot noisier), but there was 
also plenty of interesting stuff in with the TV 
exhibits. Unfortunately, it was harder to find - 
the audio booths tended to be much smaller than 
those of the video giants like Sony, JVC and 
Convergence Corporation. Adding to the 
difficulties was the fact that the TV section was 
about four times the size of the radio area, and in 
deference to the many cameras, editing systems 
and projection TVs on display, it was pretty dark. 

One exhibit hidden over in the TV section was 
Alpha Automation, a division of Alpha Audio, a 
full -service recording and production facility in 
Richmond, Virginia. Alpha was showing The 
Boss, a new computerised editor for audio -for- 
video, developed in -house with some co- operation 
from btx. "It gives you the big picture," explained 
Alpha's Bob Tulloh. "It doesn't force you to look 
at just one thing at a time- there's more data on 
the screen." 

The system is built around a 16 -bit 
microcomputer with 192 K of usable program 
memory and a full -colour video display, and can 
use 5 1/4 in or 8 in floppy discs or Winchester hard 
discs for storage. It can be used with any audio or 
video machine that can lock to a synchroniser. 
"The system doesn't care what the source is," said 
Tulloh. "We're looking at writing sound effects 
on LaserVision discs." The software contains a 
separate list- management program that can deal 
with 999 different events. Not only will it handle 
edit lists, but it will also interface with automated 
mixing consoles and microprocessor- controlled 
effects units, as well as with MIDI -equipped 
music synthesisers. 

Alpha is trying to avoid tying The Boss to any 
one model of synchroniser. "We designed it 
around The Shadow," said Tulloh, "and we're 
now working on interfacing it with Adams -Smith 
equipment, as well as our own synchroniser, 
which will probably be built around Otari's 
resolver. We've got 90 per cent of the work done 
on that -everything except the capstan override. 

"The process of editing is getting in the way of 
the art," he opined. "Decisions are being based on 
the available hardware. We want to make that 
transparent. The whole point of the system is to 
make it quicker, faster and allow the studio to bill 
more dollars." Base price for The Boss is $16,900. 

In another corner, Quad -Eight/Westrex was 
showing its new futuristic- looking Westar mixing 
console. The current configuration is for 
recording studios, but versions for video and film 
mixing are under development. The Westar is 
unusual in two respects. One is that it can be very 
easily customised- besides room for up to 52 
inputs, the buyer can choose from seven different 
mic preamps, three types of equalisers (3- and 

4-band parametric, or graphic) and three fader 
systems (audio only, VCA and computer - 
interfaceable intelligent digital). A Westrex -built 
automation system using 10 Mbyte hard -disc 
storage will be available in September. The other 
unusual aspect is the relatively low price: the basic 
36 x 24 console sells for about $65,000. 

Neve was on hand as well, showing their 
Necam 96 VCA -less timecode -based console 
automation system, hooked up with a colour 
video monitor and a qwerty keyboard. Also on 
display was a new 4- output version of the suitcase 
mixer, as well as a VCA version of same, which 
can be linked to a video editor, such as a CMX. 
The VCA model was developed for the US 
market, but will be available in the UK shortly. 

A couple of yards away Dolby Laboratories, in 
an uncharacteristically small booth, was handing 
out literature on their digital audio transmission 
system for use in landlines, microwave links and 
satellites. Dolby sees the need for a new digital 
format, according to project manager Mark 
Yonge, because PCM systems have problems with 
the low error rates that crop up in real -world 
transmission situations: "Rainclouds and 
airplanes cause errors, and the system can crash. 
Therefore, we need a system whose performance 
will degrade gradually, so that the audio is still 
listenable as long as the picture is viewable." 

Dolby is using an adaptive delta -modulation 
system. Unlike dbx's digital system, however, it 
uses no companding. "That leads to bad transient 
performance," Yonge claimed. "We were 
considering it, but junked the idea two years 
ago." The system uses a `smart' encoder and a 
`dumb' decoder -"The price of the encoder is not 
significant, but the price of the decoder definitely 
is." The decoder, he said, can be built with five 
dollars -worth of Radio Shack parts. 

In addition to the main data, which flows at 

Sony compact disc juke box' 

about 250 kbit/s per channel, the encoder 
transmits a separate control -bit stream at a much 
slower rate, which can be embedded, for example, 
in the vertical interval. This data keeps the 
decoder abreast of step size and sliding bands of 
pre- and de- emphasis. 

Dolby claims the system will deliver a 15 kHz 
bandwidth, with greater than 90 dB signal -to- 
noise under optimum conditions. "Errors raise 
the noise floor," explained Yonge, "and in 
extreme conditions, can add distortion. But you 
can still follow the ball game with an error rate of 
one in 32." 

All the way over on the radio side, among the 
fire- extinguisher and library-music booths, was 
being shown another approach to the problems of 
digital audio transmission. The small but 
fascinating exhibit was provided by Sansui, who 
were demonstrating a hard -wired prototype of 
their DC -PCM (Differential -Companding) `bit - 
reduced' transmission system. The setup was 
simple: one programme source was routed to 
headphones through a switcher marked '16-bit 
PCM', `12 -bit PCM', and `DC -PCM', and 
passers -by were invited to compare. The Sansui 
system sounded quite respectable, but exactly 
why this was so was a little difficult to determine. 

According to the literature being handed out, 
the system compresses the input signal digitally, 
but instead of truncating the compressed bits, it 
accumulates them. Good sound quality, it said, is 
available with but eight bits, while using 10 -bit 
words improves the performance. A gentleman 
manning the booth said that unlike linear PCM 
formats, dynamic range in the Sansui system is 
equal to the number of quantising bits, not the 
number of transmitted bits, but the frequency 
response is still equal to half the sampling 
frequency. Two versions have been built, one 
using a 32 kHz sampling rate, the other 48 kHz. 
Possible applications are said to be in cable 
systems, satellite networks and broadcast studio - 
to- transmitter links. Sansui is not aggressively 
marketing the system; rather, they are simply 
demonstrating it and waiting for other companies 
to make them offers to license the technology. 

Sony had a booth on the television side that 
looked like the Mother Ship from Close Encounters 
which featured a staggering range of cameras, 
monitors, editors, etc. They also had a booth on 
the radio side, and the CDK -7000P Auto Disc 
Loader, stuck unobtrusively behind it, was 
getting a lot of attention-even though there was 
not a single world of English printed anywhere on 
it. Despite the language barrier, it didn't take 
long to figure out what the thing was-essentially, 
a compact disc juke box. The unit holds 120 discs, 
and gives access to any selection on any disc in 20 
seconds. "It's not available in the US," said a 
spokesman. "We're just seeing what people think 
of it." People were amused, and impressed. 

On a more practical level, Sony showed a 
prototype of its first digital 2 -track reel -to -reel 
tape recorder, the PCM 3102, which uses the 
DASH format, and although it is being 
manufactured in Florida, bears no resemblance to 
MCI's analogue machines. It will be available 
either during the last quarter of 1984 or the first of 
1985 (depending on whom you talked to) at a 
price of between $20,000 and $25,000 (ditto). 
Besides the digital tracks, it contains two analogue 
tracks with staggered heads, and an SMPTE 
track. Timecode information can also be derived 
from capstan pulses. It features analogue cueing, 
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MIXING MASTERS? 
Console Automation used to be considered a luxury. With 

the introduction of the MasterMix system, automation 
becomes not only accessible, it becomes so economical, 

simple, efficient and accurate as to be essential. 
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MasterMix can automate your existing console. 
Interfaces are available for most automation -ready 
consoles, and the MasterMix VCA fader package 

permits a complete update of virtually any console. 

MasterMix records the Mix data on floppy disc. The 
traditional disadvantages of contemporary tape based 

systems, which introduced cumulative errors on 
repeated passes and were subject to dropouts, noise and 

distortion interference are eliminated. 

Only one track of standard SMPTE, EBU -imecode is required 
for synchronisation and a code generator is included as part 

of the main computer unit. Automation of level and mute decisions 
are stored independently and accurately to a single time code frame. 

MasterMix is simple to use, and the increase in speed and quality of production 
will ensure that the system rapidly justifies its installation. 

MasterMix is the new standard for automation systems. 
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U.K.: AUDIO KINETICS (U.K.) LIMITED, Kinetic Centre, Theobald Street, Borehamwood. 
Hertfordshire WD6 4PJ England. Tel. 01 -953 8118 Telex 299951(Kintek G) 

U.S.A.: AUDIO KINETICS INC., Suite 209, 4721 Laurel Canyor Boulevard, North Hollywood: 
9 r a , . . ,U 4- ......,. -989_, 7, .T 80 194781, AUDI .K . C 

WORLDWIDE AGENTS AUS' 2ALIA: Magna- Techtronics Ltd., Artarmon, Tel. 438 3377. AUSTRIA: Studer Revox Wien, Wien, Tel. (0222) 47 33 09. CANADA: Gen 
Electro Acoustics Ltd., Toronto. "el. 868 0528. DENMARK: S.L.T. Copenhagen, Tel. 34 Int. FINLAND: Studiotec Recording Equip. Espcc 60, Tel. 514133. FRANCE: 
3M FRANCE, Paris, Tel. 6161. GERMANY: 3M GERMANY, Neuss, Tel 2101141. ITALY: Autho Im.emational, Milan, Tel. 73847 :51. JAPAN: General Traders Ltd., Tokyo, 
Tel. 291 2761. NETHERLANDS: H, tynen BV, Gennep, Tel. 8851 1956. NORWAY: Siv. Ing. Benum, Oslo, Tel. 442255. SINGAPORE: Studer Revox Audio Pte Ltd., 
Singapore, Tel. 250 7222. SOUTH AFRICA: Eltron Ltd., Johannesburg, Tel. 29 3066. SPAIN: TELCO, Madrid, Tel. 231 7840. SWEDEN: Ercotron AB, Stockholm, Tel. 756 
7355. SWITZERLAND: EMT, Wei ingen, Tel. 26 05 50 
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CONVENTION REPORT 

soft -edit capabilities, a dump edit mode, and an 
RS422 interface for external computer control. 

An SMPTE track is also now available on a 

Sony /MCI analogue machine that was on display- 
the .71-/-110C. So that the headblock is not too 
dimensionally different from previousJH -/10s, 
the company has put SMPTE playback and audio 
erase functions on the same head. It is remotable, 
and has four memories plus return -to -zero. Price 
is $7,950. Sony also showed the MX -P61 portable 
mixer. An impressive unit, it has 12 inputs and 7 
outputs, built -in limiters and 3 -band EQ, 
phantom powering, VU meters and PPMs, very 
comprehensive signal routing, and weighs in at a 
hefty 40 pounds, with a price tag to match -about 
$10,000. 

Next door to Sony's radio booth, Gotham 
Audio was displaying the Systex automated audio 
programming system, for which the company has 
Western -hemisphere distribution rights. 
Although it has applications in film, television and 
recording, the system's principal use initially will 
be at radio stations. Using 330 Mbyte hard discs, 
each of which can store an hour of mono digital 
sound, the system gives 80 ms access to any 
selection, under the control of any standard 
RS232 computer. It allows digital -quality 
programme assembly and editing, using a 
computer command language with a vocabulary 
of about 20 instructions. It includes Motorola 
68000 -based control hardware and EMT 48 kHz, 
16 -bit linear PCM audio hardware, as well as 
software developed for Gotham by Dynatron, a 
Massachusetts `think tank'. Up to four sequence 
controllers can be linked together, each of which 
can handle 15 disc drives. The starting price is 
$125,000 and delivery is scheduled for the end of 
1984. 

In one of the larger radio exhibits, McMartin 
was showing a slew of SCA equipment - 
generators, encoders, decoders, receivers and 
analysers. The most impressive item on display 
was their brand new BFM-S -500 generator, 
which can generate five different subcarrier pilots, 
from 57 to 95 kHz, each pilot tone derived from 

the 19 kHz stereo pilot tone to avoid `birdies' and 
other forms of interference. The system keeps the 
various SCA signals out of each other's way by 
using single -sideband suppressed -carrier 
modulation, and by rolling off the audio on each 
channel by 8 dB /octave at 4.8 kHz. The 
subchannels can be used for audio or data. 

Mike Werner, of Broadway Video, showed a 
novel application for SCAs that his company 
developed with McMartin - graphics. It was 
rather startling to see a television screen showing 
full- colour pictures underneath a sign saying "FM 
SCA "! The system he designed uses just one of 
the SCA channels, interfaced with 300 -baud 
modems and appropriate encoders and decoders. 

There were lots of new goodies at the Studer/ 
Revox booth. An update of the PR99 tape 
recorder now includes varispeed, a digital counter 
and return -to-zero. The company's new Series 900 
mixing consoles offer a wide range of options, 
including several types of mono and stereo input 
modules and room for 19 in rack mount auxiliary 
equipment. The consoles can be configured for 
broadcast, radio or television production, 
remotes,or multitrack recording, with frames 
handling up to 50 inputs and 24 outputs available. 

Also on hand was a Revox compact disc player, 
with infrared remote control, back cueing, three 
second selection location, time elapsed and time 
remaining readouts, and 10 memories for 
sequencing or looping. A Studer version, with 
balanced inputs and outputs and a hard -wired 
remote, will be out soon. 

Getting the most attention was Studer's new 
TLS4000 synchroniser, which can handle up to 30 
machines, each capable of running on its own 
timecode format -the synchroniser, which simply 
reads data and co- ordinates operations, can 
automatically convert and deal with drop -frame 
and non -drop SMPTE, EBU code, and even 
resolve tone. A local control unit can display 
timecode numbers, but as a spokesman explained, 
if each machine has its own computer, the display 
is more or less redundant. 

Two new configurations of McCurdy's SS8800 

Satellite dish farm outside Las Vegas Convention Center 

series broadcast mixing consoles were on 
display -the 8810 10-channel on -air model, and 
the 881616 x 4 production console. Up to 24 
inputs are available. The 8800 uses totally solid - 
state switching, digital logic control, and 
interlockable source on -off switching, routed 
through dry contacts for maximum reliability. All 
inputs and outputs are balanced, and all the input 
modules have pre -fader cueing, which is in mono 
on the stereo and 4 -track models. Options 
available include quasi- and fully -parametric 
equalisers, comp /limiters, timers and remote 
input selectors. 

A small company in Pittsburgh, Pennsylvania, 
known as McGraw -Edison, was showing an SCA 
system for AM transmitters. Exact figures on the 
system's capacity were a little vague, but 
apparently it is good enough for such data -based 
tasks as paging, utility-load management, traffic 
flow, etc. It operates by phase -modulating the 
AM carrier with the data stream, and apparently 
has no effect on the audio portion of the signal, 
even when used with stereo AM systems. 

In Las Vegas, it never rains nor snows, and so it 
didn't seem unusual that a large portion of the 
parking lot outside the convention centre was set 
up with exhibits. Twenty four companies, 
ranging from Ampex to Wolf Coach, decided to 
show their wares outside in trucks, semi- trailers, 
vans and recreational vehicles. Some were used 
for equipment displays or demonstrations, while 
others were complete mobile production units 
whose owners took the occasion to show them off. 
Interspersed among them was a veritable forest of 
satellite dishes. 

One company that took advantage of the 
relative quiet and ease of crowd control afforded 
by a stand -alone exhibition unit was Eeco, who 
did a very slick multi -media introduction of 
Emme, a new computerised video editing system. 
Emme is available with any of three workstation 
configurations: `Independent', which creates and 
assembles edit lists with a keyboard with plenty of 
dedicated function keys for one -stroke operation; 
`Integrated', which uses a track ball or computer 
mouse to interactively control the company's 
Video Production Switcher; and `Cinemagraphic', 
which presents pictures and sound only -no 
timecode numbers -so as to make traditional film 
editors more comfortable. 

The capabilities and functions of Emme are too 
involved to go into here, but suffice to say it is 
quite a system, and promises to sell for a 
reasonable price- $35,000 to $65,000 depending 
on the bells and whistles -when it is released at 
the end of 1984. But it is worth mentioning that 
the company's presentation may indicate a 
dangerous new trend in the way suppliers to the 
entertainment industry show their wares. Eeco 
apparently hired an actor to provide the `live' 
element in the show and although the gentleman 
in question was obviously talented and very well 
briefed in the proper buzzwords, he displayed all 
the sincerity and familiarity with his subject 
matter of a local game -show host in a 50th -rated 
market. It's one thing to use such methods to sell 
consumer products to an unsophisticated viewing 
public -but it's quite another when the people 
who make the equipment try it on the folks who 
are going to use it to sell soap. The television 
executives at NAB were getting a taste of their 
own medicine -and the disturbing thing is, a lot 
of them seemed to like it. 

36 BROADCAST SOUND, SEPTEMBER /OCTOBER 1984 

www.americanradiohistory.com

www.americanradiohistory.com


Drake audio modules and talkback systems are 
in a class of their own - meeting the specialist 
communications needs of the broadcast, 
theatre and audio -visual industries. 

These state -of -the -art products are 
supported by a highly experienced custom 
design and manufacraring team, as well 
as comprehensive it ,t allation and 

maintenance services. 
Most UK television companies, 

major systems organisations, AV and 
video specialists of 
all sizes can 
vouch for 
our perfor- 
mance, quality 
and reliability. 

Your future is safe 
with Drake, too. Invest- 
ment in current technology 
provides the flexibility to 
expand or amend the configura- 
tion of a Drake talkback system to 
suit your changing needs. 

With Philip Drake, it's a complete 
service. Just ring 07073 -33866 next time you 
need sound communications advice. 
Philip Drake Electronics. The difference 
you can hear. 

4e 
Philip Drake Electronics Limited, 

37 Broadwater Road, Welwyn Garden City, Herts AL7 3AX. 
Telephone 07073- 33866. Telex: 25415. 

VISIT US ON ST ND G43 AT IBC EXHIBITION, BRIGHTON. SEPTEMBER 21-25. 

Soun 

4104 

d sense The famous 4104 STC developed ribbon 
microphone, now distributed by Seasim 
Controls Ltd. This robust broadcast quality 
microphone is ideally suited for outside 
broadcasting where there is a high level of 
background noise, it has an excellent record 
for reliability and is used widely by 
broadcast networks. 
Other microphones in the range include 
the superb 4038 studio ribbon microphones 
with a BBC specification making it an 
outstanding choice for the orchestral hall 
as well as the broadcast and recording 
studio. The 4021 pressure operated moving 

coil microphone for measurement 
standardisation & high quality 

studio work & the new 4160 
which is a very reasonably 
priced Cardiod Dynamic 
Microphone. 

4021 --- 

Seasim Controls !_ imited 
The Paddocks, Frith Lane 
Mill Hill, London NW7 1 PS 
Tel: 01-346 9271. Telex 21189 24 hour export service worldwide. 

4038 

Also available a full range of 
Keith Monks microphone stands. 

Write for brochure for 
information on the complete range 
of microphones. 
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SATELLITE COMMUNICATIONS 

BBC EXTERNAL SERVICES 

BY SATELLITE 
Worldwide short wave broadcasting has 
traditionally relied on short wave radio 
links to provide programme feeds to 
distant transmitters. However, like short 
wave broadcasts, these links are affected 
by fading, distortion and interference. The 
BBC is gradually changing over to digital 
satellite distribution for its external 
broadcasts, a process which is already 
providing millions of listeners with 
dramatically improved reception quality. 

Gordon Lean 
The BBC has been broadcasting its World Service 
for over 50 years and today listeners can receive 
BBC programmes in any one of 37 different 
languages. For many of them, the BBC overseas 
service represents the only accurate account of 
events in their own country, and keeps them 
informed of what is happening in the rest of the 
world on a day -to -day basis. 

In order to provide more effective world 
coverage, the BBC operates a network of short 
wave relay stations around the globe. These 
stations re- broadcast programmes received from 
the United Kingdom to adjacent countries, which 
results in a higher signal strength being received 
by the listeners and provides a service which is 
less susceptible to interference. However, in 
recent years, with competition from other 
national external radio services, it became 
apparent that to maintain its leading position, the 
BBC had to do something to improve the quality 
of reception, and it was for this reason that in 
1979 the Improved Audibility Programme was 
launched. Apart from improving and updating its 
high power transmitters, the BBC decided to 
implement a scheme whereby the programme 
material for the relay stations would be 
distributed by satellite. 

Traditionally most broadcasting organisations 
relied upon direct reception of high power short 
wave transmissions from the originating country, 
and until recently the BBC also used this method 
to provide its news and current affairs services. 
Programmes which contained no immediate or 
live information, for example plays or concerts, 
would be recorded and sent from the UK to be 
replayed locally into the relay station transmitters. 
This was difficult operationally and involved 
complex synchronising and studio facilities to 
ensure that live and recorded programmes 
dovetailed correctly. 

In 1979 at the start of the Improved Audibility 
Programme it was decided to look into a high 
quality solution to the problem of feeding the 
stations, and to try to feed all the stations from the 
same multi- destination satellite system. A number 

of options were open at that time, some of which 
were currently in use by other broadcasting 
organisations. The options were: 

to use several channels of Frequency Division 
Multiplex (FDM) telephony and combine them 
using analogue bandwidth extension equipment 
which gives a higher quality than a single circuit; 

to use wideband FDM circuits as part of a 

telephony group; 
use existing digital Single Carrier Per Channel 

(SCPC) circuits and combine them in the same 
fashion as the first option; 

to use a new digital system involving high 
bit -rate circuits which could provide the high 
quality signal -to -noise ratio and bandwidth that 
was necessary. 

A survey of these techniques was undertaken 
and it was shown that the highest quality could be 
achieved by using the last option. The Digital 
Communications Corporation (DCC) of America, 
Above: BBC short wave transmitting aerials at S ngapore. 
Below: Intelsat uplink site at Medley, England (photo: British TelecorrJ 
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SATELLITE COMMUNICATIONS 

which already manufactured standard SCPC 
telephony equipment, was developing a high 
bit -rate SCPC system at this time and they were 
approached to see if this development could also 
meet BBC requirements. At the same time 
Intelsat gave permission for a special high bit -rate 
SCPC channel to use parts of the spectrum 
previously allocated for standard telephony 
channels within its satellite over the Indian 
Ocean. 

The system devised by DCC and approved by 
Intelsat was finally chosen by the BBC. The 
analogue audio signals are coded into digits using 
11 bit samples at a rate of 14.2 kHz. The 11 bit 
samples are then companded down into 9 bits and 

a 128 kbit/s quadrature phase -shift keyed carrier 
is produced at the 70 MHz IF ready for up- 
converting to the satellite. This coding and 
subsequent decoding process produces a low noise 
circuit with an audio bandwidth from 50 Hz to 6.4 
kHz. Each circuit on the satellite is adjusted to 
operate at a received carrier -to -noise ratio of 16 
dB which gives a bit error rate of better than 1 in 
106. The system will function satisfactorily down 
to a bit error rate of 1 in 10' at which point the 
`clicks' caused by multiple errors become 
objectionable as there is no built in error 
concealment. 

The centre frequency allocated for the 128 
kbit/s channels within the satellite transponder is 

positioned halfway between the two 64 kbit/s 
channel allocations which it replaces. Thus for a 
unidirectional broadcasting distribution system 
the use of two adjacent channels falls nicely within 
the normal communications bandwidth for 2 -way 
channels, having been allocated two telephony 
channels which would have normally provided the 
go and return of the 4 -wire telephony circuit. This 
is shown diagramatically in Fig 1. 

By 1982 negotiations with British Telecom 
finally produced agreement whereby they would 
install up -link equipment at Madley to feed the 
satellite in the Indian Ocean. This Intelsat is the 
primary satellite positioned in a geostationary 
orbit 36,000 km above the earth's surface at a 

FIG 1 Spectrum of a satellite transponder carrying 800 channels of SC PC 
telephony with 2 BBC channels inserted. 
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longitude of 63° east. The requirement was for 
three overseas earth stations at Cyprus, Masirah 
and Singapore to be fed by a transponder on 4095 
MHz on board the primary satellite. 

Negotiations with the Cyprus 
Telecommunications Authority (CYTA) which 
was to provide the feed to the British East 
Mediterranean Relay Stations at Zyya revealed 
that they had no receive facilities for this satellite 
at their earth station at Makarios. CYTA 
proposed to open the route from Cyprus to 
Australia using the Indian Ocean region primary 
satellite, and the BBC channels provided the 
additional circuits necessary to makethe new 
earth station economically viable. Fallowing 
agreement with the BBC, CYTA installed a type 
B earth station within nine months, and in 
October 1982 the first trial of the 12gkbit/s 
circuits from the satellite took place exactly 50 

years later than the first distribution of the World 
Service from Daventry in 1932. 

The performance of the circuits came up to 
expectations and a quality similar to that leaving 
the studio was achieved at the input of the relay 
transmitters in Zyyi. This had a dramatic effect 
on the radiated quality, particularly ìor the MF 
transmitters serving the Middle East This was 
immediately noticed by listeners and good reports 
were received. The actual performance of the 
circuits from London is shown in Table 1 which 
is typical of the performance which can be 
achieved at any point within the Indian Ocean 
region coverage. 

Six circuits radiated from the satellite are 
required in order to provide all the necessary 
programmes and languages to the earth stations 
feeding the transmitters within the Indian Ocean 
region. It was proposed that each earrh station 
should take a combination of the necessary 
channels required to provide the services to 
adjacent countries. In the case of Cyprus, the 
station at Zyyi was required to have five 
simultaneous programmes of a different character 
and thus took five of the six channels which were 
transmitted to the satellite. Another station on 
Masirah Island in Oman was to take tour of the six 
channels from the satellite to provide its services. 

The station on Masirah Island is remote from 
all normal communications facilities and the only 
economic solution to the problem of providing the 
feeds from the satellite was to install a receive - 
only earth station exclusively for the Ise of the 
transmitting station. The Omani authorities 
agreed to this proposal by the BBC and the 
Foreign and Commonwealth Office (FCO) who 
were responsible for the running of the station. 
The Communications Engineering Department of 
the FCO commissioned the installation of a 10 m 
earth station on the site in Masirah soon after the 
opening of the service to Cyprus in October 1982 
and by January 1983 four circuits were in 
operation to feed the transmitters on Masirah. A 
similar circuit performance to that in Cyprus was 
obtained. 

The third relay station at Kranji on the island of 
Singapore required four circuits to provide the 
programmes for the transmitters to feed East 
Asia. Telecoms Singapore could provide these 
circuits from their existing earth station on the 
island of Sentosa. The special 128 kbit/s 
equipment which was used by the BBC could be 
integrated with their existing equipment already 
being used to receive telephony from the Indian 

Downlink aerial at Singapore Telecoms earth station, Sentosa 

Ocean satellite. However, wideband music 
circuits did not exist between the earth station and 
the transmitting station. These had to be provided 
on digital circuits using a combination of cable 
and microwave links on two diverse routes across 
the island of Singapore. By June 1983 Telecoms 
Singapore had installed the terrestrial circuits and 
the satellite service started soon after. 

The satellite circuits to Singapore had the most 
dramatic improvement in signal quality as Kranji 
was the furthest relay station from Great Britain 
and the existing feeds which used short wave 
multi -hop transmissions from either Cyprus or 
Masirah were prone to fading and interference. 

Two further stations are due to be fed by the 
Indian Ocean satellite, the first being Hong Kong 
in 1987 and the second the Seychelles. These 
stations will be built on new sites which have 
previously not been used for short wave relay 
purposes and it is proposed to build small earth 
stations on the relay station site exclusively to feed 
the transmitters. 

In the Atlantic Ocean there are two more large 
short wave relay stations maintained by the BBC 
on the islands of Antigua and Ascension. As these 
are outside the service area of the Indian Ocean 
satellite it will be necessary to use a new satellite 
over the Atlantic Ocean. It is proposed to use a 

transponder on the Major Path 2 satellite in the 
Atlantic Ocean. A similar 128 kbit/s single carrier 
per channel system will be employed using four 
circuits to feed the transmitters on Antigua and 
Ascension. It is hoped that these circuits will 
come into operation in December 1984 and the 
system will be fully digital from Bush House to 
the transmitters. The BBC designed Nicam digital 
coding system will be used to feed the circuits 
from Bush House to the British Telecom earth 

station at Madley where they will be re-coded into 
the DCC 128 kbit/s system for transmission to the 
satellite. The complete worldwide network is 
shown in Fig 2. 

On Antigua, permission has been obtained 
from the Government to operate a receive -only 
earth station similar to that used for Oman. This 
will be situated at the site of the Caribbean Relay 
Company in the centre of the island of Antigua. 
The Caribbean Relay Company also relays 
transmissions from Deutsche Welle and it is 
proposed that circuits from Germany will also be 
received via the Major Path 2 satellite to feed the 
transmitters on Antigua. 

On Ascension Island a new earth station is to be 
built adjacent to the BBC transmitters at English 
Bay. This was the most effective solution as the 
terrain would make it impossible to provide 
wideband circuits directly from the existing earth 
station without a repeater being built in the 
volcanic mountains. 

From its inception, the project to feed the five 
existing overseas transmitters will have taken five 
years to complete with the main installation 
programme being spread over three years from 
1982 to the beginning of 1985. The cost of the 
provision of each of the circuits, when taken over 
a ten year period, is comparable to the electricity 
costs of operating a modern high power short 
wave transmitter to provide the equivalent feed. 
The operational convenience and savings in pre- 
recorded tapes makes the satellite distribution 
system very cost -effective besides giving 
improved quality and audibility to the millions of 
listeners around the world. 
Acknowledgement: I would like to thank all my colleagues in the 
BBC for their help with the project and the Director of 
Engineering for his permission to publish this article. 

41 

www.americanradiohistory.com

www.americanradiohistory.com


COUNTRY MUSIC RADIO 

WSM, NASHVILLE 
Terry Nelson 
"We Shield Millions " -so said the 
insurance company owners of one of the 
oldest and most well known radio stations 
in the United States, WSM. In fact, the 
call letters could equally well read "We 
Serve Millions" as the night -time 
broadcasts reach over 38 states -about 80 
per cent of the US population -as well as 
southern Canada. 
Known for its heavy involvement in country 
music, and especially for the Grand 01e Opry 
show, WSM is no stranger to innovation. WSM 
was one of the first stations to go AM stereo, at the 
end of 1982. You couldn't hear it, of course, but 
the commitment had been made. 

Another first for WSM Inc was the launch of its 
latest venture, TNN -The Nashville Network - 
which has seven million households on cable. A 
five hour live edition of Nashville Now linked up 

six cities -Nashville, New York, Chicago, Los 
Angeles, Denver, Austin -for the largest live TV 
show in cable history. Performers in all six cities 
were involved, with the majority of the artists 
being in Nashville at the Opry House. The event 
was developed by TNN and Group W Satellite 
Communications. 

For many people at WSM, the TNN launch 
date of March 7, 1983 would be one to remember 
together with the November 28, 1925 launch of 
the Grand Ole Opry. (Originally called the WSM 
Barn Dance, the Opry show came into being in 
1927.) 

Today WSM has a host of organisations under 
its corporate wing, these being WSM AM/FM, 
WSM -TV, Opryland (a sort of country 
Disneyland), The Grand Ole Opry, Opryland 
Hotel, Opryland Productions and now, TNN. 
Yes, folks, country music pays -and all that 
surrounds it -and that in turn means that there is 
an audience who want to hear -and see -it. 
WSM is only too happy to oblige. 

The WSM studios are situated virtually in the 

Above: WSM Radio building. 
Below: Harold Hensley plus newscaster in AM studio. 

country (no pun intended) on the outskirts of 
Nashville next to the Opryland complex and new 
Opry House. (The original Ryman Auditorium is 
now a tourist attraction in Nashville.) The studio 
building is in an attractive colonial style and 
blends gracefully into the rural surroundings. A 
large nameplate by the entrance door proclaims to 
the world at large `WSM Radio' and it was here 
that I presented myself at the ungodly hour of 9 
o'clock in the morning last November in order to 
look over the studios and meet the people who run 
them. 

Unfortunately I was unable to meet chief 
engineer Charlie Burch (though we did manage a 
few words over the telephone) as he was away on 
the day of my visit. However, engineer Tony 
Dickson proved a very helpful guide in showing 
me around and explaining the running of the 
station. 

The building is all ground floor, so there are no 
stairs to climb and the rooms have a bright and 
airy feel that befits a house more than a radio 
station. 

The first studio to be visited was that of WSM 
Radio 650 where Harold Hensley was presenting 
his morning show of music interspersed with 
news and traffic reports. 

The studio is basically for one -man operation, 
with a second announcer's table backing onto the 
console for news and bulletins. The equipment 
consists of an ADM STI60 console with input 
channels for two tape machines, a cassette 
recorder, six NAB cartridge machines and four 
microphones. There is also a phone -in input. 
Routing facilities consist of two audition buses, 
two programme buses and one mono bus. Record 
and tape playing equipment includes two 
Technics turntables, two Revox PR99 recorders, 
a Revox cassette recorder (which they are very 
pleased with) and International Tapetronics NAB 
cartridge machines. All fairly straightforward and 
no- frills. 

About the only concession to external 
processing that I noticed was a Moseley Associates 
TQR -340 Audio Gain Rider. 

Monitoring is by two Eastern Acoustics 
speakers, though the majority of listening is done 
with an odd -grot speaker that "effectively 
simulates the average domestic radio "! Because of 
this, headphones are only used occasionally and 
thus they avoid ears becoming like `lamb cutlets'! 
(Listen in to Hancock's The Radio Ham). 

As mentioned earlier on, the studio is used for 
music programmes and news broadcasts and I was 
present during one of the bulletins where an 
informal style was bounced between the two 
presenters. 

Shure SMS -B microphonesare used which give 
a "natural warm sound to the voice that is good 
for radio use ". Harold Hensley should know a 
thing or two about microphones for presentation 
use as he is also one of the announcers for the 
Grand Ole Opty show. The Opry itself is mixed in 
the Opry House on a Neve 48/16 console and sent 
down lines into the WSM 650 control room for 
transmission. 

Apart from being the world's most famous 
country music show, the Grand 01e Opry (every 
Friday and Saturday night) is the longest running 
live broadcast in the history of radio, which, in 
itself, represents no small achievement and it is 
still a mark of recognition for an artist to be 
invited to play on it. 
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Multi LI Mixingtonsoles. 
Diöïtai Audio 

Sony Pro -Audio 
Sounds Superior - for the Professional Recording Engineer 

The Sony Pro -Audio range includes wireless 
microphone systems, portable analogue 
products, PCM Digital equipment and, of course, 
the renowned range of MCI mixing consoles and 
studio recorders. 

All this and much, much more is supplied 
with the benefits expec ed of an acknowledged 
leader in Professional Audio equipment. 

Write or phone for further information. 

SONY® 
Broadcast 

Sony Broadcast Ltd. 
Pro -Audio Department 
City Wall House 
Basing View, Basingstoke 
Hampshire RG21 2LA 
United Kingdom 

Telephone (0256) 55 011 
International +44 256 55 0 11 

Telex 85 84 24 
Fax G2 /G3 (0256) 794585 
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COUNTRY MUSIC RADIO 

However, Radio 650 is not just the Opry. Live 
broadcasts would appear to be something of a 
station trademark. The Waking Crew goes back to 
1951 and is broadcast from 7.45 -9.00 am every 
weekday. The show is a mixture of music, news 
and humour -most of it totally unrehearsed -and 
features the only live studio band left in the 
States. As well as the resident band, guest country 
artists are also featured. Starting out as a public 
broadcast, ie in front of an audience, the 
programme then moved around various studios 
where space precluded audience participation. 
However, the wheel has turned full circle with 
The Waking Crew now being broadcast live from 
the Stagedoor Lounge at the Opryland Hotel. 

Present host is Tony Lyons who comes from 
WSM -AM late night shows, among other things. 
The change from late night to early morning was 
quite brutal and took a bit of settling in. 
"Rehearsal would kill this type of show," says 
Lyons, adding that judgment and timing are 
crucial factors for a live radio programme of this 
type where anything can happen and you have to 
go with it in the best possible way. "We know 
we're taking chances but it has been the key to our 
success and popularity." For many listeners over 
a certain age, the Opry and Crew programmes are 
a reminder of the heady early days of radio where 
live studio bands were the norm and not the 
exception. More and more younger listeners are 
tuning in too, as they discover the joys of 
broadcasting that is not straight out of a can. 

News and general information play an 
important part on Radio 650, with local bulletins 
and national news via hourly feeds from NBC. A 
staff of 10 people under news director Paul 
Dickerson comprise Tennessee's largest radio 
news team. In -depth features, as well as fast, 
as -it- happens reports, are all part of the day's 
work. A weekday 65 minute programme All 
That's News summarises the day's events at the 
end of the afternoon together with weather, sports 
and stock market reports. 

Weather and sports are, of course, covered 
during the day and WSM even has a reporter in 
the person of local police sergeant Richard 
Thomas who deals with airborne traffic reports 
around the early morning and late afternoon rush 
hours in order to get you home faster. ( "The 
reporter even other stations listen to ", it says 
here.) 

Daytime coverage of WSM Radio 650 is 70 
counties in three states. WSM is rated as a 50 kW 
'clear channel station', which means that no other 
station can operate on 650 during peak night time 
hours and thus cause interference. As has been 
noted earlier, WSM reaches 38 states at night as 
well as southern Canada. 

Radio competition in Nashville is fierce with 26 
stations competing for the airwaves. There has 
been a notable increase in the FM stations and 
you never know when a new one is going to pop 
up. The WSM people agree: "that's a lot of 
stations -but it keeps us on our toes!" 

The conversation came round to the recent 
conversion to AM stereo. On December 6, 1982, 
WSM chairman E W Wendell turned the switch 
that made AM 650 stereo -although nobody 
could receive it. WSM obviously feels that there is 
a future in AM stereo and wants to be a part of it. 

WSM chose the Harris system and at 
inauguration were the tenth station to do so, 
joining others such as KFI in Los Angeles, 

Harold Hensley in AM studio. 

WNOE in New Orleans, WQXI in Atlanta and 
CKLW in Windsor, Ontario. Director of strategic 
planning for Harris, Roger Burns, notes with 
satisfaction that "5,000 watt and 50,000 watt 
stations are leading the way in adoption of AM 
stereo" and was even more pleased to say that 
Harris had 120 or more orders from stations 
throughout the US. 

WSM general manager Tom Cassetty had this 
to say about the upgrade. "We're trying to show 
listeners that AM stereo is not a gimmick and is as 
good, if not better, than FM. Another advantage 
is that the signal carries farther. A 100 kW FM 
station has a 65 mile range whereas a 50 kW AM 
station goes to around 200 miles. If you start on a 
trip you won't have to worry about the radio 
fading in and out." (Especially if it's your 
favourite radio serial.) 

By now both Motorola and Delco should have 
AM stereo receivers available and while I was at 
WSM I had a listen to a Sony radio that had just 
come out. The WSM staff felt that the main 
reason AM had a poor quality reputation was that 
manufacturers have concentrated on FM to the 
detriment of AM and that to succeed "AM will 
have to be at least equal to FM." However, if the 
Sony radio with a bandwidth of up to 13 kHz is 
anything to go by, the chances appear very good. 
The AM v FM war is on and record companies are 
among the main fans -after all, who makes mono 
records any more? Talking about the different 
systems available, Cassetty felt that as soon as 
enough stations choose a particular system, AM 
stereo will be as commonplace as FM stereo. "It's 
coming ", he says, "one (system) is going to 
survive." 

Be that as it may, Grand Ole Opry's Roy Acuff 
observed that though radio had come a long way 
since his joining in 1939, the best thing was "to 
come see us in person." 

WSM Radio 650 also goes nationwide to 100 
affiliate stations via satellite with the Music 
Country Radio Network from 10 pm -7 am CST, 
thus covering all time zones. Primary host is 
Charlie Douglas, who also carries one of the 
largest collections of DJ awards in his vest pocket. 
The format of the show is recorded music and live 

Distribution and monitoring racks. 

interviews with guests from the world of country 
music -both invited and uninvited. "We never 
know exactly which artist might just drop by to 
talk... or maybe even pick awhile." The live 
variety show format is in keeping with the WSM 
policy of live broadcasting as opposed to all 
recorded programming. 

"The New Country. You bet your life! And it's 
on Nashville 95 FM, the first commercial FM 
station in the little of USA." The New Country 
slogan comes from a recent decision to make the 
station 'all- country', there being enough rock and 
MOR stations in the area. The new format has 
been heavily market researched and thrives on 
listener input. Interruptions are limited to news 
and the only airborne traffic reports on FM- 
otherwise it's music all the way and back to back 
country hits, both past and present. "Our 
decision to change the format of WSM -FM 
followed a hard study of the station's previous 
performance," said Tom Cassetty. "The market 
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WSM FM studio with Gary Bailey. 

BACK TO BACK COUNTRY 

WSM FM cartridge storage rack. 

has an abundance of rock and adult contemporary 
stations. We've picked one thing to do better than 
anyone else -popular country. Country music 
delivers the demographics most advertisers want, 
and is WSM's driving force." 

The FM studio is just down the corridor from 
Radio 650 and features an identical ADM console. 
This makes for versatile operation as the two 
studios can be run easily without worrying about 
differences in the console. Other equipment 
includes two B67 recorders, Technics turntables 
with SME arms and Shure cartridges, ITC 
cartridge machines and Shure SM5 /Sennheiser 
MD421 microphones. The studio is equipped 
with remotes for the transmitter and monitoring 
for AM/FM stereo. As with Radio 650, Eastérn 
Acoustics monitor speakers are installed, as is 

daylight. 
About the only operational differences between 

the AM and FM studios is the recording medium. 

95 FM plays about 99% of music from carts, 
whereas 650 AM uses more albums. 

Adjoining the 95 FM studio is a small back -up 
studio for the Music Country Network. This 
features an ADM 160 desk with 12 inputs, two 
B67 recorders, a PR99 with monitor module, two 
turntables and three ITC cartridge machines. 
Signal processing confines itself to two Urei LA-4 
limiters, and monitoring is done on JBL 43/3B 
speakers. 

The only way to get a studio tan at WSM is to 
work in the production studio on jingles, tape 
editing, etc. This is in the centre of the building 
and the only room without daylight. Equipment 
consists of an A80 and two B67s with an 
Auditronic console. The studio is also capable of 
functioning as a back -up if need be, thus giving 
WSM two full on -air studios and two back -up 
studios. 

The corridor outside the back -up studio houses 

the distribution racks and overall monitoring 
facilities, thus giving easy access to anyone who 
needs to patch in something or check up on 
transmission status. Overall system gain for both 
AM and FM is controlled by Moseley Gain 
Riders. 

Two Audioarts parametric equalisers can 
be patched in as needs dictate. Commercial tuners 
are used for checking programme with a Sansui 
for FM (and a Pioneer for second choice) and a 
Dymek for AM. However, the choice for AM 
stereo was not final and Motorola seemed a likely 
candidate. Logging recorders are Magnasync, 
with a Revox PR99 and cassette recorder 
available as required. ADM audio distribution is 
used. Marti transceiving equipment is used for 
the link with the Opry House, with AP being used 
for the satellite uplink/downlink. WSM have two 
dishes out in the garden at the back of the 
building, one of which is devoted to NBC, with a 
Scientific Atlanta 7300 receiver coupled to a 7325 
digital processor. 

Timing is always a matter of importance and 
WSM uses a Leitch master clock system - 
including one more as back -up. 

This brought me to the end of my visit though I 

did just go and have a quick look at the newsroom 
with its quite impressive collection of telexes, 
typescripters and telephones. It's easy to see why 
WSM have a reputation for news coverage. 

Tony Dickson had been very helpful as a guide 
and everyone at WSM had shown a warm 
welcome. However, it was time to be moving on 
and besides, Tony's slow Tennessee drawl was 
becoming infectious. (Y'all come back and see us 
now!) So, my thanks to everybody for an 
interesting visit and I hope to see them again. 

In closing, mention ought to be made of the 
WSM Radio 650 tower located at the transmitter 
building in Brentwood, south of Nashville. One 
of four built by the Blaw Knox company of 
Pittsburgh, the antenna is unusual in that it is 

supported by only eight guy wires at the centre 
bulge of the two tapered tower sections. 

The tower was built in 1932, its design a result 
of calculations that a vertical antenna slightly 
taller than one half of the station's wavelength 
would concentrate the energy along the ground 
instead of radiating most of it upward into space 
(such as with the `long wire' antennae). The 
limited number of guy wires owed itself to the 
vertical radiation theory as well, it being thought 
the fewer the better. 

The tower was originally 878 feet high (WSM 
wavelength being 462 m) and the tallest in 
America. However, it is now at 808 feet, the other 
70 being removed in 1942 for technical reasons. 

The only other tower of the four built that 
remains is that of WLW in Cincinnati. WSM 
chief engineer Charlie Burch is doubtful that 
these towers' design will ever be duplicated. "The 
WLW and WSM towers are the only diamond 
shaped towers in existence, and the building at 
the transmitter site was even designed to fit in 
with the countryside of Williamson County." 

Today AM 650 sends microwave signals from 
the studio to a six foot dish on the transmitter 
building roof, where they go into the 50 kW 
transmitter and out to the tower. 

As well as making landmarks in radio history, 
WSM reminds Nashville of their presence with a 

landmark of its own - and that of country music 
just keeps rolling along. 
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In the competitive world of 
video production, providing 
the right facilities is one of th 
first requirements for success. 

Getting it right can prow 
difficult, however. Especially 
in the area of audio post - 
production. 

For people expect the same 
sophisticated standards of 
sound that they hear from 
the recording industry. But they 
usually expect it in a fraction of the time. 

Which means a post -production studio, if it is 

to meet these demands, must not only give first -rate 
stereo sound, it must be streamlined to give it as 

quickly and efficiently as pos.ible. 

Unfortunately, because the video 
business is still young, much of the equip- 
ment on offer is new and unproven. With 
different suppliers working t t differing 
standards. 

And even if you choose tahe individual 
components of your system wisely, they 
can't work together with maximum 
efficiency. Because they weren't designed 
to do so. 

So, at best, assembling your audio 
facilities will be complicated, time 
consuming and not entirely satisfactory. 
At the worst, it will be very costly and 
potentially catastrophic. 

module gives easy patchfree routing and sub -grouping. 

The SSL Primary Studio Computer handles 
automated mixing, autolocation, and list manage- 
ment. It interfaces with the remarkable Total Recall 
system and links with the Synchroniser Controller 

to provide direct control of the entire 
system via its keyboard and in -built TV 
monitor 

Unless of course you choose the Solid State 
Logic SL 6000 E Stereo Video System. The world's 
first fully integrated audio post- production system. 

Designed in consultatio :. with several leading 
post -production houses and :oroadcasters, the 
SL 6000 E Series provides outstanding audio quality. 
Combined with systematic design and practical 
innovation, aimed specifically at the needs of the 
video and broadcasting indutries. 

The Stereo Mix Matrix, for example, contains 
three stereo mix buses. Allowing the simultaneous 
creation of separate music, effects and dialogue mixes, 
and giving the greatest possikle flexibility for both 
stereo and mono post -production. 

Master Logic 
Control enables the 
console to be recon- 
figured instantly for 
track laying, over- 
dubbing or remixing. 
Ingenious switching 
on each input/output 

As a result, an enormous amount of 
time (and money) is saved. Giving the 
engineer a new freedom to concentrate 
on the more creative aspects of his work. 

These features, incorporated into 
the SL 6000 E's cohesive and compre- 
hensive design, are of great benefit to 
post - production and broadcast studios 
alike. 

And because of the system's modu- 
lar nature, it can be built up from the basic 
mainframe as your needs and budget 

dictate. Making it an affordable proposition for any 
size of studio. 

So if you're in the market for an audio post - 
production system, you can fall into the trap of trying 
to assemble one piece by piece. 

Or you can drop a line or call Antony David in 
the UK or Piers Plaskitt in the USA, and find out more 
about SSL's Stereo Video System. 

Solid State Logic 
IPlease send me further information on the SL 6000 E 

Series Stereo Video System. 

Name 

Position 

Company 

Address 

I Solid State Logic, Churchfields, Stonesfield, Oxford OX7 2PQ, England 
Tel: (099) 389 8282. Telex: 837400 SSL OX G. Facsimile: (099) 389 8227. 

I Solid State Logic Inc., 200 West 57th, New York, NY10019, USA. 
Tel: (212) 315 1111. Facsimile (212) 315 0251. 
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PRODUCT GUIDE 

Satellite 
Equipment 

This guide includes manufacturers producing satellite 
earth stations, satellite STL equipment, and satellite dish 
antennas. 

ALDEN (USA) 
Alden Electrical & Impulse Recording Equipment Co 
Inc, Washington Street, Westboro, MA 01581. Tel: 
(617) 366 -8851. 

AMERICAN VALUE (USA) 
American Value Inc, 4613 Kingswalk, Suite 3D, PO 
Box 96, Rolling Meadows, IL 60008. Tel: (312) 
934 -3556. 

ANDREW (USA) 
Andrew Corporation, 10500 West 153rd Street, Orland 
Park, IL 60462. Tel: (312) 349 -3300. 
UK: Andrew Antennas, Lochgelly, Fife KY5 9HG. Tel: 
0592 780561. Telex: 72491. 
UK: Megasat Ltd, 8 Poland Street, London W1V 3DG. 
Tel: 01-439 9234. Telex: 8813271. 

ANIXTER -MARK (USA) 
Anixter -Mark, 2180 South Wolf Road, Des Plaines, IL 
60018. Tel: (312) 677 -2600. 

ANTENNAS FOR COMMUNICATIONS 
(USA) 
Antennas for Communications Inc, 486 Cypress Road, 
Ocala, FL 32672. Tel: (904) 687 -4121. 

ANTENNA DEVELOPMENT (USA) 
Antenna Development and Manufacturing Inc, Box 
1178, Poplar Bluff, MO 63901. Tel: (314) 785 -5988. 

ANTENNA TECHNOLOGY (USA) 
Antenna Technology Corporation, 895 Central Florida 
Parkway, Orlando, FL 32809. Tel: (305) 851 -1112. 

ARVIN/DIAMOND (USA) 
Arvin/Diamond, 4465 Coonpath Road, Carroll, OH 
43112. Tel: (614) 756 -9222. 

AUTOMATION TECHNIQUES (USA) 
Automation Techniques Inc, 1846 North 106 East 
Avenue, Tulsa, OK 74116. Tel: (918) 836 -2584. 

AVANTEK (USA) 
Avantek Inc, 3175 Bowers Avenue, Santa Clara, CA 
95051. Tel: (408) 727 -0700. 

BBC (UK) 
British Broadcasting Corporation, Engineering 
Designs Department, Broadcasting House, London 
W1A IAA. Tel: 01- 580 4468. 

BLONDER -TONGUE (USA) 
Blonder -Tongue Laboratories Inc, One Jake Brown 
Road, Old Bridge, NJ 08857. Tel: (201) 679 4000. 
Telex: 9980695. 

BRITISH AEROSPACE (UK) 
British Aerospace Dynamics Group, Space and Com- 
munications Division, PO Box 19, Six Hills Way, 
Stevenage, Herts SG1 2DA. Tel: (0438) 3456. Telex: 
82130. 

CALIFORNIA MICROWAVE (USA) 
California Microwave Inc, 990 Altnanor Avenue, 
Sunnyvale, CA 94086. Tel: (408) 732 -4000. 

CALSTAR (USA) 
Calstar Satellite Communications, 4552 Auburn Boule- 
vard, Sacremento, CA 95841. Tel: (916) 482 -8255. 

COASTCOM (USA) 
Coastcom, 2312 Stanwell Drive, Concord, CA 94500. 
Tel: (415) 825 -7500. 

COMTECH (USA) 
Comtech Data Corporation, 350 North Hayden Road, 
Scottsdale, AZ 85257. Tel: (602) 949 -1155. 

CONIFER (USA) 
Conifer Corporation, 1000 North Roosevelt, Burling- 
ton, IA 52601. Tel: (319) 752 -3607. 

DOWNLINK (USA) 
Downlink Inc, PO Box 33, Putnam, CT 06260. Tel: 
(203) 928 -7955. 

DEXCEL (USA) 
Dexcel Inc, 2285C Martin Avenue, Santa Clara, CA 
95050. Tel: (408) 727 -9833. 

DX (Japan) 
DX Trading Co Ltd, 4th Floor, DX Building, 2 -15 
Hamazaki -dori, Hyogo -ku, Kobe 652. Tel: (078) 652- 
0613. Telex: 5632 -103. 
UK: Megasat Ud, 8 Poland Street, London W1V 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

ECHOSPHERE (USA) 
Echosphere Corporation, 5315 South Broadway, 
Littleton, CO 80120. Tel: (303) 797 -3231. 

FEEDBACK (UK) 
Feedback Instruments Ltd, Park Road, Crowborough, 
Sussex TN6 2QR. Tel: (08926) 3322. Telex: 95255. 

FORT WORTH (USA) 
Fort Worth Tower Co, 1901 East Loop 820 South, Box 
8597, Fort Worth, TX 76112. Tel: (817) 457 -3060. 

GABRIEL (USA) 
Gabriel Electronics Inc, Box 610, Scarborough, ME 
04074. Tel: (207) 883 -5161. 

GAMMA F (USA) 
Gamma F Corporation, 3 -11 Fujita Street, Torrance, 
CA 90505. Tel: (213) 539 -6704. Telex: 23429694. 
UK: Megasat Ltd, 8 Poland Street, London W1V 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

GARDINER (USA) 
Gardiner Communications Corporation, 3605 Security 
Street, Garland, TX 75042. Tel: (214) 348 -4747. 

GEC -McMICHAEL (UK) 
Sefton Park, Bells Hill, Stoke Poges, Slough SL2 4HD. 
Tel: (02816) 2777. Telex: 849212. 

GTE LENKURT (USA) 
GTE Lenkurt Inc, 1105 County Road, San Carlos, CA 
94070. Tel: (415) 595 -3000. 

HAMILTON (USA) 
Hamilton Satellite Systems Inc, 1101 East Chestnut 
Street, Santa Ana, CA 92701. Tel: (714) 543 -5217. 

HARRIS (USA) 
Harris Corporation, Satellite Division, PO Box 1700, 
Melbourne, FL 32901. Tel: (305) 724 -3000. Telex: 
567488. 
Harris Corporation, Box 4290, Quincy, IL 62301. Tel: 
(217) 222 -8200. Telex: 404347. 
UK: Harris Corporation, 153 Farnham Road, Slough 
SL1 4XD. Tel: (0753) 34666. Telex: 848174. 

HUGHES (USA) 
Hughes Microwave Communication Products, Box 
2999, Torrance, CA 90509. Tel: (213) 517 -6141. 

IBA (UK) 
Independent Broadcasting Authority, Engineering 
Centre, Crawley Court, Winchester, Hants S021 2QA. 
Tel: (0962) 822444. 

INTERNATIONAL VIDEO (USA) 
International Video Communications, 4005 Landsky 
Drive, North Little Rock, AZ 72118. 
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If you demand 

absolutely the best 

audio transformer... 

Superb specifications, consistent per- 
formance, and unsurpassed reliability 
have earned Jensen a solid reputation as 
the world's preeminent manufacturer of 
audio transformers. 

We control every facet of design and 
construction, from core alloy up, using 
sophisticated computer modeling tech- 
niques. With 5 years software develop- 
ment background, including an AC circuit 
analysis for Hewlett -Packard's desk top 
computers, we now market our own 
advanced circuit optimization programs. 
Because Jensen transformers are 
designed to function as an integral part of 
the circuit, not as an afterthought, all 
parameters can be optimized. The result 
is a clearly audible improvement in trans- 
former technology. For example, our 
Model JE- 115K -E mic input transformer 
has under 1% overshoot with no RC 
damping network (bridged output), and 
exceptional magnitude and phase 
response. 

Our highly qualified technical staff is 
eager to assist you with expert applica- 
tions engineering. Discerning engineers 
have field proven our transformers, by 
the tens of thousands, in the most 
demanding environments - professional 
recording studios, fixed and mobile 
broadcast facilities, and touring sound 
systems. That returns and failures are 
rare is no accident; we place strong 
emphasis on quality control. 

We carefully inspect every transformer 
before and after encapsulation. Then, in 
our computerized automated test lab, we 
verify that each and every transformer 
meets or exceeds its specs. 

We take this extra care because we are 
dedicated to excellence. So next time you 
need a transformer, insist on the best - 
insist on a Jensen. 

JENSEN TRANSFORMERS INC. 
10735 Burbank Boulevard 
North Hollywood, CA 91601 
Phone: (213) 876 -0059 
Closed Fridays, visitors by appointment only. 

UK DISTRIBUTION BY: 
Scenic Sounds Equipment Ltd. 
97 -99 Dean St. /London W1V 5RA 
Phone: (01) 734-2812/3/4/5 
Telex: 27 -939 SCENIC G 

FAR EAST DISTRIBUTION BY: 
Towa Engineering Co. Ltd. 
No. 7th Azuma Bldg. /1 -9, Sakuma -cho, Kanda 
Chiyoda -ku, Tokyo 101 

Phone: (03) 253-3537 

AUSTRALIA DISTRIBUTION BY: 
Syntec International Pty. Ltd. 
53 Victoria Ave. /Chatswood, N.S.W. 2067 
Phone: (02) 406 -4700 Telex: SYNTEC AA 70570 

NEW ZEALAND DISTRIBUTION BY: 
Bartons Sound Systems Ltd. 
18 Norwich St. /Auckland 1, New Zealand 
Phone: (09) 732 -416 
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...insist on a Jensen! 
Choose from a wide vari tty of types and packages 

Computer optim zed design 
100% tested - co isistent quality 
Low distortion Wide bandwidth 
Minimum transik! nt distortion 

INPUT TRANSFORMERS AND SPECIAL TYPES 

,r 
REV/S D 4 

i-1984 E wr 

JE -16A 
2 kHz Square Wave 

20Hz Typical THO Frequency Band- 20 kHz Number 

Impedan,.:e Turns Max Below Saturation Response Width2 Phase Over- Noise Magnetic of PRICES 

Ratio Ratio Input ( %) (dB ref. 1 kHz) -3 dB Response Shoot Figure Shield° Faraday° 
1 -19 100 -249 1000 Model Application Pri -Sec Pri:Sec Level, 20 Hz 1 kHz 20 Hz 20 kHz Gr (kHz) (degrees) ( %) (dB) (dB) Shields Packages 

MICROPHONE INPUT 

JE 16 A 
JE-16-B 

Mic in for 
990 opamp 

Mic in for 
990orI.C. 150-375J 

1:2 

1:5 

+8 

+8 

0.036/0.003 

0.036/0.003 

-0.08/ -0.05 

-0.09/ -0.21 

200 

85 

8 

-19 

<1 

<2 

1.7 

2.3 

- 30 

-30 

1 

1 

A= 1 

B = 2 

A=1 
B=2 

64.21 
68.86 

64.21 
68.86 

42.89 
45.99 

42.89 
45.99 

29.60 
31.74 
29.60 
31.74 

JE 13K7 A 

JE-13K7-B 

JE-115K-E 
Mic in for 
I.C. opamp 

150-15N 1:10 -6 0.170/0.010 -0.50/ +0.10 115 -5 <7 1.5 -30 1 3 42.03 28.07 21.92 

LINE INPUT 

JE -11P -9 Line in 15K -15d 1:1 +26 0.025 /0.003 - 0.03/ -0.30 52 -28 <3 -30 1 1 103.47 69.13 47.69 

JE -11P -1 Line in 15K -15 :1 1:1 +17 0.045/0.003 -0.03/ -0.25 85 -23 <1 -30 1 3 40.05 26.76 20.90 

JE-6110K-B Line in 36K -2200 125 1 
B =1 62.86 42.01 30.83 

JE- 6110K -BB bridging (10K -600) 
4:1 +24 0.005/0.002 -0.02/ -0.09 -12 <1 -30 

BB =2 71.52 47.79 32.97 

JE- 10KB -C 
Line in 

bridging 
010 

(10 K -60)) 4:1 +19 0.033/0.003 -0.11/ -0.08 160 -9 <2 -30 1 3 41.56 27.76 19.16 

JE- 11SSP -BM 
Line in! 
repeat coil 

600/15C- 
600/15E 

1:1 

split 
+22 0.035/0.003 -0.03/ -0.00 120 -9 <3.5 -30 1 4 151.90 101.47 70.01 

JE- 11SSP -6M Line in/ 
repeat coil 

600; 150 
600/150 150 

1:1 +17 
split 

0.035/0.003 -0.25/ -0.00 160 -5 <3 -30 1 5 79.22 52.91 36.51 

SPECIAL TYPES 

JE -MB -C 
2 -way3 
mic split 

150 -150 1:1 +1 0.050/0.003 -0.16/ -0.13 100 -12 <1 -30 2 3 34.60 23.13 18.06 

J E -M B -D 3-way3 split 150 
150-150 

1:1:1 +2 0.044/0.003 -0.14/ -0.16 100 -12 <1 -30 3 3 60.09 40.15 31.35 

JE -MB -E 
4 -way3 
mic split 

150 -150 
150 -150 

1;1:1:1 +10 0.050 /0.002 - 0.10/ -1.00 40 -18 <1 -30 4 1 96.90 64.73 44.66 

JE -DB -E 
Direct box 
for guitar 

20K -15: 12:1 +19 0.096/0.005 -0.20/ -0.20 80 -18 <1 -30 2 6 43.57 29.11 22.73 

1. (dBu) Max input level = 1% THD; dBu - dBv ref. 0.775 V 
2. With recommended secondary termination 
3. Specifications shown are for max. number of secondaries 

terminated in 1000 ohm (typical mic preamp) 
4. Separate lead supplied for case and for each faraday shield 
5. Except as noted, above transformers are cased in 80% 

nickel mu -metal cans with wire ads. 

PACKAGE DIMENSIONS: 

NICKEL CORE OUTPUT TRANSFORMERS6 

w L H 
1 = 1s/16"Diam. x 19/16' 
2= 13/, 6' X 13i; 6 X 

3 = we Diam. x 1,/,6' 
4= 11/2" x 13/4" 21/2' w/solder terminals 
5 = 15/8" Diam. x 13/a" 

6 - 11/2' Diam- x 1$/,6' 

Model Construction 

Nominal 
Impedance 

Ratio 
Pri -Sec 

Turns 

Ratio 
Pri:Sec 

20 Hz Max Output 

Level, 
across (n) 

(dBu) windings 

6001! 
Load 
Loss 
(dB) 

DC 

Resistance 
per 

Winding 

Typical THD 

Below Saturation 
( %) 

20Hz /1kHz 

Frequency 
Response 

(dB ref. 1 kHz) 

20 Hz- 20 kHz 

Band- 

Width 
-3 dB 

G, (kHz) 

20 kHz 

Phase 
Response 
(degrees) 

Over- 
Shoota 

( %) Package, 

PRICES 

1 -19 100 -249 1000 

JE- 123 -BMCF 
Quadfilar 
80% nickel 

600-600 
150 -600 

1:1 
1:2 

+28 2 -1.1 20.2 0.002/0.002 -0.02/ -0.02 ''450 
160 

-2.1 
-4.1 <1 7 87.41 44.17 30.47 

JE- 123- DMCFQuadfilar 80% nickel 
600-600 
150 -600 

1:1 
1:2 

+21 2 -1.0 19.2 0.004/0.002 - 0.02/ -0.00 >450 
230 

-1.2 
-- 2.5 

<1 8 50.71 33.88 23.38 

JE- 123 -BLCF Quadfilar 600 -600 1:1 

150 -600 1:2 
+32 2 -1.1 200 0.041/0.003 - 0.02/ -0.01 >450 

170 
-1.9 
-4.0 <1 7 61.30 35.79 24.70 

JE- 123 -DLCF Quadfilar 
600-600 1:1 

150 -600 1:2 
+27 2 -1.0 1912 0.065/0.003 -0.02/ -0.01 >450 

245 
-1.2 
- 2.5 

<1 8 39.61 26.45 19.42 

JE 123 SLCF Quadfilar 150 -600 
600 -600 1 1 

1:2 
+23.5 2 -1.1 200 0.088/0.003 -0.03/ -0.01 >450 

245 - 
1.'82 <1 9 33.48 22.35 15.43 

JE 112 LCF Quadfilar 150 -600 
600 -600 1:1 

1:2 
+20.4 2 -1.6 290 0.114/0.003 -0.03/ -0.01 >450 

205 - 
-31.'22 <1 10 25.48 17.01 12.49 

JE -12$ -ALCF Quadfilar 66.7 -600 1:3 +26.5 3 -1.3 812 0.125/0.003 - 0.04/ +0.06 190 -4.6 <6 8 42.14 28.15 19.42 

JE 11S LCF 
Bifilarwr 

ri. split on.' 
600-600 
150-600 

1:1 
1:2 

+30 1 (sec) 1.7 630 0.058/0.002 - 0.02/ +0.01 
0.02/ -0.05 

>10MHz 
155 

+1.1 
-4.1 <1 8 42.14 28.15 19.42 

6. Multifilar construction has no faraday shield: cannot be used as 
input transformer. All specificatio -is are for Off source, 6000 load. 

7. Max output level = 1% THD; dBu = dBv ref. 0.775 V 
8. Source amplifier -3dB lr, 100 *Hz 
9. Output transformers are horizontal channel frame type with wire leads, 

vertical channel frames available. 

t IMPROVED PERFORMANCE + NEW MODELS 

These charts include the most popular types which are usually 
available from stock. Many othe- types are available from stock 
or custom designs for OEM orders of 100 pieces or more can be 
made to order. Certified computer testing is available for OEM 
orders. Call or write for applications assistance and /or detailed 
data sheets on individual mode'_. 

PACKAGE DIMENSIONS: W L H Mounting Centers 

7 = 11/2" X 25/16 X 115/16' 213/16 
8 = 15/16" X 115/16" X 15/v' 23/6 
9 = 11/6' X 111/16 X 13/6' 2" 

10 = 11/16' x 1'/i6" X 13/16' 13/4" 

Prices shown are effective 6 1 i 84 and are subject to change without notice. 
Packing, shipping, and applicable sales taxes additional. 

jensen transformers 
INCORPORATED 
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M/A -COM (USA) 
M/A -COM DCC Inc, 11717 Exploration Lane, Ger- 
mantown, MD 20874. Tel: (301) 428 -5500. 
M/A -COM Video Systems Inc, 63 Third Avenue, 
Burlington, MA 01803. Tel: (617) 272 -3100. Telex: 
4430114. 
UK: Microwave Associates Ltd, Humphrys Road, 
Dunstable 1.1)5 4SX. Tel: (0582 ) 601441. Telex: 82295. 

MARCOM (USA) 
Marcom, Box 66507, Scotts Valley, CA 95066. Tel: 
(408) 438 -4273. 

MARCONI (UK) 
Marconi Communication Systems Ltd, Marconi 
House, New Street, Chelmsford CM' IPL. Tel: (0245) 
353221. Telex: 99201. 
USA: Marconi Electronics Inc, 100 Stonehurst Court, 
Northvale, NJ 07647. Tel: (201) 767 -7250. Telex: 
9919752. 

McMARTIN (USA) 
McMartin Industries Inc, 4500 South 76th Street, 
Omaha, NE 68127. Tel: (402) 331 -2000. 

MICRODYNE (USA) 
Microdyne Corporation, Box 7213, Ocala, FL 32672. 
Tel: (904) 687 -4633. 

MICROWAVE ASSOCIATES (UK) 
Microwave Communications Ltd, Humphrys Road, 
Dunstable LU5 4SX. Tel: (0582) 601441. Telex: 82295. 

MICROWAVE GENERAL (USA) 
Microwave General, 2680 Bayshore Frontage Road, 
MS 210, Mountain View, CA 94043. Tel: (415) 
969 -3355. 

MIRALITE (USA) 
Miralite Corporation, 1331 East St Getrude, Santa 
Ana, CA 92705. Tel: (714) 641-7000. 
UK: Megasat I.td, 8 Poland Street, London WIV 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

MOTOROLA (USA) 
Motorola GED, Box 1417, Scottsdale, AZ 85252. 

MULTIPOINT (UK) 
Multipoint Communications, Walford House, Gener- 
als Lane, Boreham, Chelmsford, Essex. Tel: (0245) 
467786. Telex: 995801. 
UK: Megasat Ltd, 8 Poland Street, London WIV 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

NATIONAL MICROTECH (USA) 
National Microtech Inc, Box 417, Grenada, MS 38901. 
Tel: (601) 226.8432. 

NEC (Japan) 
USA: NEC America Inc, 532 Broad Hollow Road, 
Melville, NY 1 1747. Tel: (516) 752 -9700. Telex: 144658. 
UK: NEC Telecommunications Europe Co Ltd, NEC 
House, 164 -6 Drummond Street, London NW1 3HP. 
Tel: 01 -388 6100. Telex: 261914. 

NEW ENGLAND SATELLITE (USA) 
New England Satellite Systems, 45 Drury Lane, 
Worcester, MA 01609. Tel: (617) 757 -2531. 

OAK COMMUNICATIONS (USA) 
Oak Communications, 16935 West Bernardo CA 
92127. Tel: (714) 485 9880. Telex: 697973. 

OKI (Japan) 
OKI Electric Industry Co Ltd, 10-3 Shibaura 4- 
chome, Minato -ku, Tokyo 108. Tel: 03 454 -2111. 
Telex: 22627. 
USA: OKI Electric Overseas Corp, One University 
Plaza, Hackensack, NJ 07601. Tel: (201) 646 -0011. 
Telex: 710 -990 5004/. 

PARAFLAME (USA) 
Paraflame Inc, Box 423, 100 Sunset Drive West, 
Manee, IL 60449. Tel: (312) 534.7435. 

PETAL (UK) 
Gamlen Associates, Bell House, Bell Street, Romsey, 
Hants. Tel: (0794) 516171. Telex: 477719. 
UK: Megasat Ltd, 8 Poland Street, London WIV 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

PHILIPS (Netherlands) 
NV Philips, Elcoma Division, BAF 2, Eindhoven. Tel: 
040 79.11.11. Telex: 51121. 
UK: Philips Industries, Arundel Great Court, 8 Arundel 
Street, London WC2R 3DT. Tel: 01 -836 4360. Telex: 
267518. 
USA: Philips Broadcast Group, 900 Corporate Drive, 
Mahwah, NJ 07430. Tel: (201) 529 -1550. 

PINZONE (USA) 
Pinzone Communication Products Inc, 10142 Fair- 
mount Road, Newbury, OH 44065. Tel: (304) 296- 
4493. 

PRODELIN (USA) 
Prodelin Inc, 131 Hightstown, NJ 08520. Tel: (609) 
448 -2800. Telex: 843494. 

RCA (USA) 
RCA American Communications Inc, 400 College 
Road East, Princeton, NJ 08540. 

SATCOM (USA) 
Satcom Technologies, 2912 Pacific Drive, Norcross, 
GA 30071. Tel: (404) 448 -2116. Telex: 708496. 

SATELLIT TEKNIK (Sweden) 
Satellit Teknik AB, Köpmansgatan 9B, S -41106 Göte- 
borg. Tel: (31) 13.73.93. Telex: 21840. 
UK: Megasat Ltd, 8 Poland Street, London WIV 30G. 
Tel: 01 -439 9234. Telex: 8813271. 

SATELLITE TV (UK) 
Satellite TV Antenna Systems Ltd, 10 Market Square, 
Staines, Middlesex. Tel: (0784) 61234/52155. 

SAT -TEC (USA) 
Sat -Teo Sales Inc, 2575 Baird Road, Penfield, NY 
14526. Tel: (716) 381 -7265. 
UK: Megasat Ltd, 8 Poland Street, London WI V 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

KEN SCHAFFER (USA) 
The Ken Schaffer Group Inc, 330 West 42nd Street, 
New York, NY 10036. Tel: (212) 695 -1107. 

SCIENTIFIC ATLANTA (USA) 
Scientific Atlanta Inc, 3845 Pleasantdale Road, Atlan- 
ta, GA 30348. Tel: (404) 441 -4000. Telex: 0542898. 
UK: Scientific Atlanta Ltd, Horton Manor, Stanwell 
Road, Horton, Slough SL3 9PA. Tel: (02812) 3211. 
Telex: 849406. 
UK: Megasat Ltd, 8 Poland Street, London WIV 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

SIEMENS (West Germany) 
Siemens AG, Bannwaldallee 48, Postfach 5560, 7500 
Karlsruhe I. 
UK: Siemens I.td, Siemens House, Windmill Road, 
Sunhury -on- Thames, Middlesex TW 16 7HS. Tel: 
(09327) 85691. leIcx: 8951091. 

SIGNALS OF TUCSON (USA) 
Signals of Tucson Inc, 3728 East 37th Street, Tucson, 
AZ 85713. Tel: (602) 748 -8910. 

SIMULSAT (USA) 
Satellite Communications, Network 1, World Trade 
Center, NY 10048. Tel: (212) 466 -0507. 
UK: Megasat Ltd, 8 Poland Street, London WIV 3DG. 
Tel: 01 -439 9234. Telex: 8813271. 

STS (USA) 
Satellite Transmission Systems Inc, 125 Kennedy 
Drive, Hauppauge, NY 11788. Tel: (516) 231 1919. 
Telex: 510227 9895. 

THIRD WAVE (USA) 
Third Wave Communications Corporation, 3373 Oak 
Knoll Drive, Brighton, MI 48116. Tel: (313) 227-2822. 
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THOMSON -CSF (France) 
Thomson -CSF, Laboratoire General des Telecom- 
munications, 51 Boulevard de la Republique, F -78400 
Chatou. Tel: 071.92.60. Telex: 696833. 
UK: Thomson -CSF Equipment and Systems Ltd, Hunt- 
ing House, Central Way, North Feltham, Middlesex 
IW14 OUD. Tel: 01 -751 6241. Telex: 934215. 

USA: Thomson -CSF Broadcast Inc, 37 Brownhouse 
Road, Stamford, CT 06902. Tel: (203) 327-7700. Telex: 
4743346. 

US TOWER (USA) 
US Tower, PO Box 1438, Miami, FL 74354. Tel: (918) 
540 -7574. 

VELEC (France) 
Velec, 278 Chaussee Fernand Forest, F- 59203, Tour - 
coing. Tel: (20) 94.92.20. Telex: 133440. 

WILSON (USA) 
Wilson Microwave, 4286 South Polaris, Las Vegas, 
NV 89103. 

WINEGARD (USA) 
Winegard Co, 3000 Kirkwood Street, Burlington, IA 
52601. Tel: (319) 753 -0121. 

WOLD (USA) 
Wold Communications Inc, 10880 Wilshire 
Boulevard, Los Angeles, CA 90024. Tel: (213) 
474 -3500.1 

Transmitters 
This category includes a listing of manufacturers of 
transmitters, plus companies producing towers, antennas 
and masts. 

ACRODYNE (USA) 
Aerodyne Industries, Township Line Road, Blue Bell, 
PA 19422. Tel: (215) 542 -7000. Telex: 846358. 

AEG -TELEFUNKEN (West Germany) 
AEG -Telefunken, Postfach 2154, D -7750 Konstanz. 
Tel: (07531) 862460. Telex: 733233. 
UK: AEG -Telefunken (UK) Ltd, Market Street, 
Maidenhead, Berks SL6 SAE. Tel: (9682) 39171. 

ALAN DICK (UK) 
Alan Dick & Co Ltd, The Barlands, London Road, 
Cheltenham, Gloucestershire. Tel: (0242) 518500. 
Telex: 43534. 

ALLIED TOWER (USA) 
Allied Tower Co Inc, 12450 Old Galveston Road, 
Webster, TX 77598. Tel: (713) 486 -7691. 

ATHANS COMMUNICATIONS (USA) 
Athans Communications, Suite 619B, Ridgles Bank 
Building, Fort Worth, TX 76116. Tel: (817) 737 -6951. 

BAYLY (Canada) 
Bayly Engineering Ltd, 167 Hunt Street, Ajax, Ontario 
LIS 1P6. Tel: (416) 683 -8200. Telex: 06- 981293. 

BBC DESIGNS DEPT (UK) 
Broadcasting House, London WIA IAA. Tel: (01) 927 
5432. 

BROADCAST ELECTRONICS (USA) 
Broadcast Electronics Inc, 4100 N 24th Street, Quincy, 
IL 62305. Tel: (217) 224 -9600. 
UK: Norman Broad, Somers House, Redhill, Surrey 
RHI IBB. "fcl: (737) 630960. Telex: 296783. 

BURNDEPT (UK) 
Burndept Dymar Ltd, St Fidelis Road, Erith, Kent 
DA8 1AU. Tel: (03224) 41155. Telex: 896299. 

C & S ANTENNA (UK) 
C & S Antennas Ltd, Knight Road, Strood, Rochester, 
Kent. Tel: (0634) 75544. Telex: 96146. 

CCA (USA) 
CCA Electronics Corp, 
Cherry Hill, NJ 08034. 
845200. 

Broadcast Plaza, Box 5500, 
Tel: (609) 424 -1500. Telex: 
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STUDIO 
AND BROADCAST ENGINEERING 

PRO -AUDIO 
DIRECTORY 1984/85 

From the publishers of Studio Sound and 
Broadcast Sound magazines, the worlds 
leading journals for recording and 
broadcast studios, comes the 1984/85 edition 
of the Pro -Audio Directory, 
Just published, the new edition of this 
definitive guide to internatic nal audio 
products and services provides up- to -the- 
minute information on comj:anies, products 
and services throughout the world. 

Thoroughly cross- referenced and 
indexed, the easy -to -use classified guide 
to industry services and products features 
everything from Connectors to Consoles. 

Extensive address files cf distributors and 
manufacturers worldwide. 

Extensive illustrations. 

Dont be without your copy of this important 
international reference work. 

Size A4 
152 pages 
Soft cover 
ISBN 0- 86296 -020 7 

ISBN 0266 -2248 
£6 / $9 net 

PRO -AUDIO DIRECTORY 1484/85 E6 

Professional Publications Croup, Link House Magazines (Croydon) Ltd, Dingwall Avenue, Croydon CR9 2TA, United Kingdom. 

F.-Please send me copies Pro -Audio Directory 
I 1984/85. 
I £7 (UK). Overseas surface mail £8.50 USA surface mail $15 Includes Postage 

Overseas airmail £ 10.50 USA airmail $18 and Packing 

Signed 

I enclose a cheque /postal c rder/International money order 
payable to Link House M.i .gazines for the amount 

Or debit my credit card 

Credit card No. 

11) 

0 Credit card holders can order by simply ringing 01 -686 2599, 
ext 213, quoting credit card No 

Name 

Address 

(please print) 

Please return the completed order form enclosing full 
remittance (including delivery) or g_ving your credit 
card number to Professional Publications Group, 
Link House, Magazines PLC, Dingwall Avenue, 
Croydon, CR9 2TA, United Kingdom. 

Please allow 28 days delivery in Bntaui, extra overseas depending on 
country and delivery method. J 
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CCI (USA) 
Comark Communications Inc, Southwick Industrial 
Park, Southwick, MA 01077. Tel: (413) 569 -5939. 
Telex: 955329. 

CLARK (UK) 
Clark Masts Ltd, Binstead, Isle of Wight P033 3PA. 
Tel: (0983) 63691. 

CONTINENTAL (USA) 
Continental Electronics Manufacturing Co, PO Box 
270879, Dallas, TX 75227. Tel: (214) 381 -7161. Telex: 
73 -398. 
UK: Lee Engineering Ltd, Bridge Street, Walton -on- 
Thames, Surrey KT12 IAP. Tel: (09322) 43124. Telex: 
928475. 

CONTINENTAL MICROWAVE (UK) 
Continental Microwave Ltd, Admiral House, 152 High 
Street North, Dunstable LU6 1LW. Tel: (0582) 
604804. Telex: 826877. 

CSI (USA) 
CSI Electronics Inc, 3800 South Congress Avenue, 
Boynton Beach, FL 334535. Tel: (3059) 737 -5626. 
Telex: 513458. 

DELTA (USA) 
Delta Electronics Inc, 5534 Port Royal Road, Spring- 
field, VA 22151. Tel: (703) 321 -9845. Telex: 710 -831 
0620. 

DYMAR (UK) 
Dymar Electronics Ltd, Colonial Way, Radlett Road, 
Watford WD2 4LA. Tel: (0923) 37321. Telex: 923035. 

EDDYSTONE (UK) 
Eddystone Radio Ltd, Alvechurch Road, Birmingham 
B31 3PP. Tel: (021) 475 2231. Telex: 337081. 

ELLIS (USA) 
Ellis Tower Co Inc, PO Box 23217, Fort Lauderdale, 
FL 33307. Tel: (305) 566 -6432. 

EMCEE (USA) 
EMCEE, PO Box 116, White Haven, PA 28661. 

FORT WORTH (USA) 
Fort Worth Tower Company, 1901 East Loop 820 
South, Fort Worth, TX 76112. Tel: (817) 457 -3060. 
Telex: 910 -893 4046. 

HARRIS (USA) 
Harris Corporation, PO Box 4290, Quincy, IL 62305. 
Tel: (217) 222 -8200. Telex: 404347. 
UK: Scltech International, Rose Industrial estate, Cores 
End Road, Bourne End, Bucks SL8 SAT. Tel: (0763) 
40131. 

HIRSCHMANN (Austria) 
Richard Hirschmann Electric, A-6830 Rankweil- 
Brederis. Telex: 052239. 

ITELCO (Italy) 
Itelco, Piazza Febei 3, 1 -05018 Orvieto. Tel: (0763) 
40131. Telex: 572013. 

LGT (France) 
Laboratoire General des Telecommunications, 51 
Boulevard de la Republique, F -78400 Paris. Telex: 
696833. 

MAGNETIC AB (Sweden) 
Magnetic AB, PO Box 20036, Gardsfogdevagen 18, 
S -16120 Bromma 20. Tel: 08 829.04.60. Telex: 19037. 

MAGNUM TOWERS (USA) 
Magnum Towers Inc, 9370 Elder Creek Road, Sac- 
ramento, CA 95826. Tel: (916) 381 -5053. 

MARCONI (UK) 
Marconi Communication Systems Ltd, Marconi 
House, New Street, Chelmsford CMl 1PL. Tel: (0245) 
353221. Telex: 99201. 
USA: Marconi Avionics Inc, 4500 North Shallowford 
Road, Chamblee, NE Atlanta, GA 30341. Tel: (201) 
451 -9103. Telex: 70 -8447. 

McMARTIN (USA) 
McMartin Industries Inc, 4500 S 76th Street, Omaha, 
NE 68127. Tel: (402) 331 -2000. Telex: 484485. 

MOTOROLA (USA) 
Motorola Communications and Electronics Inc, 1301 
East algonquin Road, Schaumburg, IL 60196. Tel: 
(312) 397 -1000. 
UK: Motorola Electronics Ltd, Armstrong Road, 
Daneshill East, Basingstoke, Hants. Tel: (0256)- 5821 I. 
Telex: 858823. 

NEC (Japan) 
NEC Broadcast, NED Building, 33 -1 Shiba -chome, 
Minato -ku, Tokyo 108. Tel: 03 454 -1111. Telex: 22686. 
UK: NEC Business Systems (Europe) Lid, NEC House, 
164/166 Drummond Street, London NWI 3HP. Tel: 
(01) 388 6100. Telex: 261914. 
USA: NEC America Inc, 532 Broad Hollow Road, 
Melville, NY 1 1747. Tel: (516) 752 -9700. Telex: 144658. 

NOLTON (UK) 
Nolton Communications Ltd, Fieldings Road, 
Cheshunt, Herts EN8 9TL. Tel: (0992) 33555. Telex: 
28952. 

OKI (Japan) 
OKI Electric Industry Co Ltd, 10 -3 Shibaura 4- chome, 
Minato -Ku Tokyo 108. Tel: 03 454 -2111. Telex: 22627. 
USA: OKI Electronic Overseas Corp, One University 
Placa, Hackensack, NJ 07601. Tel: (201) 646-0011. 
Telex: 710 -990 5004. 

P & R (USA) 
P & R Tower Company Inc, 9370 Elder Creek Road, 
Sacramento, CA 95826. Tel: (916) 381 -2170. 

PIHER (Spain) 
Piper Electronics SA, Albala 12, Madrid 17. Tel: 
0247032. Telex: 43203. 

PLISCH (West Germany) 
Hans H Pesch Electronics, Grosser Stellweg 13, 
D -6806 Vienheim. Telex: 465427. 

PYE TELECOMMUNICATIONS (UK) 
Pye Telecommunications Ltd, St Andrews Road, 
Cambridge CB4 1DW. Tel: (0223) 61222. 

PYE TVT (UK) 
Pye TVT Ltd, The Broadcast Company of Philips, PO 
Box 41, Coldhams Lane, Cambridge CB1 3JU. Tel: 
(0223) 245115. Telex: 81103. 
USA: Philips Television Systems Inc, 900 Corporate 
Drive, Mahwah NJ 07430. Tel: (201) 529 -1550. Telex: 
7109882138. 

RCA (USA) 
RCA Broadcast Systems, Front and Cooper Streets, 
Camden, NJ 08102. Tel: (609) 338 -3000. Telex: 
834357. 
UK: RCA Ltd, Lincoln Way, Windmill Road, Sunhurv- 
on- Thames, Middlesex TW 16 7HW. Tel: (09327) 85511. 
Telex: 24246. 

REDIFFUSION TRANSMITTERS (UK) 
Rediffusion Radio Systems Ltd, Newton Road, Craw- 
ley, W Sussex RHIO 2PY. Tel: (0293) 518855. Telex: 
877131. 

REDIFON (UK) 
Redifon Radio Systems Ltd, Broomhill Road, Wand- 
sworth, London SW18 4JQ. Tel: (01) 874 7281. 

ROCKWELL (USA) 
Rockwell International, 3370 Miraloma Avenue, PO 
Box 3105, Anaheim, CA 92803. Tel: (716) 632 -4195. 

RODELCO (USA) 
Rodelco Electronics, 356A Commack Road, Deer 
Park, NY 11729. 

ROHDE & SCHWARZ (West Germany) 
Rohde & Schwan GmbH & Co KG, PO Box 80 1469, 
D -8000, Munich. Tel: (089) 41297. Telex: 523703. 
UK: Rohde & Sehware (UK) Ltd, Roebuck Road, 
Chessington, Surrey KT9 I LP. Tel: (01) 397 8771. 
Telex: 928479. 
USA: Rohde & Schwarz Sales Co Inc, 13 Nevada Drive, 
Lake Success, NY 11042. Tel: (516) 488 -7300. Telex: 
230960072. 
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SIEMENS (West Germany) 
Siemens AG, D -7500, Karlsruhe 21. Tel: (0721) 595 
2428. Telex: 7826851. 
UK: Siemens Ltd, Siemens House, Windmill Road, 
Sunhurv- on- Thames, Middlesex TW 16 7HS. Tel: 
(09327) 85691. Telex: 8951091. 
USA: Siemens Corporation, 186 Wood Avenue South, 
Iselin, NJ 08830. Tel: (201) 494 -1000. Telex: 844491. 

SINGER (USA) 
Singer Broadcast Products Inc, PO Box 5500, Cherry 
Hill, NJ 08034. Tel: (609) 424 -1500. 

SINTRONIC (USA) 
Singer Broadcast Products Inc, PO Box 5500, Cherry 
Hill, NJ 08034. Tel: (609) 424 -1500. 

STORNO (UK) 
Storno Ltd, Frimley Road, Camberley, Surrey. Tel: 
(0276) 29131. Telex: 858154. 

TCI (USA) 
Technology for Communications International, 1625 
Stierlin Road, Mountain View, CA 94043, Tel: (415) 
961 -9180. 
UK: Technology for Communications International Ltd, 
41 Buckingham Palace Road, London, SW 1 W OPP. Tel: 
(01) 828 7447. Telex: 261235. 

TEKO (Italy) 
Teko Telecom, Via dell 'Industria 5 CPI75, í.40068 
San Laznso di Savena, Bologna. Tel: (051) 456148. 
Telex: 511827. 

TELEVISION TECHNOLOGY (USA) 
TTC, Television Technology Division, 5970 W 60 
Avenue, Arvada, CO 80003. Tel: (303) 423 1652. 
Telex: 910 -938 -0396. 

TEPCO (USA) 
Tepco Corporation, 2413 S Highway 79, PO Box 680, 
Rapid City, SD 57709. Tel: (605) 343 -7200. 

THOMSON -CSF (France) 
Thomson -CSF Division Tubes Electroniques, 38 Rue 
Vauthier, BP 305, 92102 Boulogne -Billancourt, Cedex, 
Paris. Tel: (1) 604 -8175. Telex: 200772. 
UK: Thomson -CSF Equipment and Systems Ltd, Hunt- 
ing House, North Feltham Estate, Central Way Feltham, 
Middlesex TW14 OUD. Tel: (01) 751 6241. Telex: 
934215. 
USA: Thomson -CSF Broadcasting Inc, 37 Brownhouse 
Road, Stamford, CT 06902. Tel: (203) 327 -7700. Telex: 
710 -474 3346. 

TOSHIBA (Japan) 
Toshiba Corporation, 72 Horikawa -cho, Saiwai -ku, 
Kawasaki, Tokyo 210. 
UK: Toshiba (UK) Ltd, Toshiba House, Frimley, 
Camberley, Surrey GU16 SJJ. Tel: (0276) 62222. Telex: 
858798. 
USA: Toshiba International Corp, 292 Gibraltar Drive, 
Sunnyvale, CA 94086. Tel: (408) 734 -9172. Telex: 
346420. 

UNR -ROHN (USA) 
UNR -Rohn, FO Box 2000, Peoria, IL 61656. Tel: (309) 
697 -4400. Telex: 910 -6520646. 

UTILITY TOWER (USA) 
Utility Tower Company, 3200 NW 38th Street, PO Box 
12369, Oklahoma City, OK 73157. Tel: (405) 946 -5551. 

VELEC (France) 
Velec, 278 Chaussee Fernand Forest, F -59203 Tour - 
coing. Tel: (20) 94.92.20. Telex: 133440. 

WILKINSON (USA) 
TTC Wilkinson Radio Division, 5970 W 60th Avenue, 
Arvada CO 80003. Tel: (303) 423 -1652. Telex: 910 -938- 
03%. 

WILL -BURT (USA) 
The Will-Burt Co, TMD Division, 169 S Main Street, 
Orrville, OH 44667. Tel: (261) 682 -7015. Telex: 
980131. 

WORLD TOWER (USA) 
World Tower Company Inc, PO Box 405, Mayfield, 
KY 42066. Tel: (502) 247 -3642. 
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MICRON professional wireless microphone systems 
....now with *CNS 

The Micron range of wireless microphone systems meets the 
needs of all professional proï;ramme makers, operating in 
mobile or studio locations. 
For studios and theatres,the rick mounting 4 and 8 channel 
MDS 2 units provide a built in elegant and sophisticated 
diversity receiving system,op3rating with Micron pocket or 

*Complimentary Noise Suppression 

and held transmitters. For mobile or location use,in film or 
video, the small MR 1 receiver compliments modern 
lightweight equipment. More exacting demands can be met 
by using the MDR 3 mobile diversity receiver. Larger location 
requirements are catered for with the 4, 6 and 8 way MDS 2 

Multichannel case frame systems. 

MDS 2 Diversity Receiving 
Systems. All the components 
needed to operate a multichanne 
diversity receiving system 
combined in one unit. 

MR 1 & MDR 3 Mobile Receivers. 
The lightweight MR1 single 
channel receiver for location and 
mobile use. MDR 3 single 
channel diversity receiver for 
more critical mobile 
applications. 

TX 100 Series Poc(et 
Transmitters. Rugged, versatile, 
and small enough to be easily 
concealed for stage and drama. 

TX 203 hand held radio 
microphone. Stylish and 
unobtrusive for applications 
where elegant appearance and 
superior sound quality count. 

For thosE: who hear the difference ... the difference is MICRON 
Agents 

Australia . Pics Australasia Pty Ltd Sydney 
E.Europe . Danes Tyler Ltd. Gt. Missenden, England 
Finland ... Stu' -.otec SF -02600 Espoo 60 Sininarhentie 5 

France .. Trad. lec, Paris 
German Federal Republic ... Dedo Weigert Film GmbH Munich 
Italy ... Roje Td- acomuninazioni SpA Milan 
Japan Gene al Traders Ltd Tokyo 

Authorised U.K. Distributor 

Netherlands . Audio - Electronics Johan Mattllsen Amsterdam 
Norway Pro -Technic AS Oslo 
South Africa . Vitaphone (Pty) Ltd. Johannesburg 
Spain . Letusa S.A. Alcorcon Madrid 
Sweden .. Televid, Ake Person Helsingb rg 
U.S.A.... Micron Adio Products Ltd. New York 
Canada . Ani /Nagra Inc Ontario 

Autograph Sales Ltd. London. 

Audio Engineering Ltd., 33 Endelf Street, London, WC2 Tel: 01 -836 9373 
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MICHAEL BARTLETT 
DRAMA WRITER AND PRODUCER 
Felicity Stephen 
There are very few full time, professional 
people in Independent Local Radio who 
specialise in radio drama on a regular 
basis. Michael Bartlett is one of this rare 
breed and was discovered to be alive, well 
and flourishing in the Countysound 
countryside around Guildford where he is 
known as the head of drama & 
documentaries. Michael is a freelance 
writer, director and painter of ̀ sound 
pictures' with a wealth of varied and 
interesting experience which he shared 
with us before escaping to the Radio 
Festival in Manchester. 

Why does ILR do so little drama? The lack of 
appropriately experienced people in ILR is one 
reason: at the moment, those people form a 
minority of three. And there are other 
considerations. Radio drama need not be 
expensive in general programming terms but set 
rates for Equity members and accepted rates for 
writers add up to make it comparatively more 
expensive than a three hour show of DJ, music 
and local personality interview. Another problem 
is lack of facilities. Countysound has a small 
production studio which is used a lot for 
commercial production and it is therefore not 
often available for two consecutive days to do a 
play. The studio has really only one acoustic 
which means it is not ideal for drama although the 
acoustic can be varied slightly electronically. The 
fact is that drama studio facilities are very 
specialist. And drama doesn't fit too neatly into 
standard ILR programming. There is an 
expectation of short items and plenty of music for 
the audience who listen while they're doing 
something else, whether driving or pottering 
around the house. On the whole, it is seldom that 
people will settle down with an ILR station to 
listen intently for an hour. They might, late in the 
evening or on a Sunday night, but the expectation 
during the day is little short sharp snippets rather 
than 90 minutes of Shakespeare. 

At Countysound, Michael Bartlett is 
experimentally setting up a series of 15 minute 
plays. Although a final decision has not yet been 
made, there is a possibility that these plays will be 
run in The Late Show. That is a genre which 
Michael is very familiar with from his just Before 
Midnight days at the BBC. A BBC apprenticeship 
started some years earlier in a tape library but his 
imagination leapt in another direction. 

"I had always fancied the idea of writing and 
even making some money from it, as many people 
do. In my teens I wrote a number of what I now 
judge to be extremely bad short stories - none of 
which were ever touched, quite rightly! I keep 
them and look at them from time to time just as a 
salutary lesson. My first manuscript to earn any 
money was a short piece sold to the BBC's English 
by Radio in 1970. It was used for a series of four 

minute short stories they were running at the 
time. In return I received a cheque for £8.70 and 
was awfully proud. About then I joined one of the 
social sections of the BBC Club, the Studio 
Amateur Dramatic Group (SADG) who were 
busy making radio plays and enjoying the use of 
the BBC drama studio facilities. This was an 
extremely pleasant way of passing your evening 
when you spent your days as a clerk in the tape 
library. And it offered the opportunity to learn a 
bit about studio management and production. 
Most important of all -I began to write plays for 
them because up until then I had only written 
short stories. I must have written about seven 

Michael Bartlett: `These days 
the only way into (BBC) radio 
drama is to do a spell in Script 
Unit -a practice I thoroughly 
approve of.' 

plays for SADG members to produce - they were 
all bad as well! But it showed me that, whereas my 
prose was a bit turgid and the plots were pretty 
grim, I had a knack for dialogue. In 1971 the 
president of SADG, Raymond Raikes (one of the 
senior drama producers) instituted a new award 
for scriptwriting. Original plays of anything 
between 15 and 45 minutes in length were invited 
to be submitted anonymously. I think there were 
eight entries that year and I came first and second 
which was rather nice! 

"This was definitely a large step forward and 
was a tremendous boost to my confidence. The 
following year I came nowhere but the year after 

that, whilst writing a play for the same award, 
everything suddenly `clicked' into place and 
flowed easily for the first time ever. The play 
didn't win. It was far too long but it was highly 
commended so I submitted it to Radio 4 and they 
bought it. The title was Happy Deathday To You 
and it was broadcast at around the end of 1972 in 
what was then the Midweek Theatre slot. 
Incidentally, although I'd written it as 75 minutes 
I cut it back to 45 minutes for transmission and 
that was one of my first lessons in creative cutting. 

"During this time I had become a Studio 
Manager in the BBC's External Services where I 
remained for 10 years but during the last five 
years there I did a number of production 
attachments. I worked in a variety of departments 
including Children's Drama as a director, 
Schools' Radio as a producer and Television 
Script Unit as a reader. I was attached to Radio 
Drama initially as a reader, then as a producer and 
finally won a permanent job there as a script 
assistant/producer at the end of 1977. These days 
the only way into radio drama is to do a spell in 
the Script Unit -a practice I thoroughly approve 
of. Within a short space of time the then editor of 
Afternoon Theatre went off on attachment and I 
was asked to stand in for him for three months. 
When it came to applying for a job in Radio 
Drama Department I have no doubt that my 
writing was an important factor which helped get 
me in there but I'm pretty sure that the 
knowledge I had of popular writing helped as 
well. I bypassed academic life, 'Oxbridge', and 
every other university. I admit to having barely 
any knowledge of 17th century German literature - preferring to do battle with Nevil Shute. Yet, I 
still managed to discern how to run Afternoon 
Theatre when I later became editor." 

At that time the BBC was just launching a new 
late night drama series, Just Before Midnight. It 
was a series of 15- minute plays and an `extra' 
editor was needed to handle the work. Michael 
was appointed and stayed for the two years ofJust 
Before Midnight's life. Soon after that there was a 
general re- allocation of duties and a shuffling of 
jobs; it was an awkward time because the BBC 
was deliberating over redundancies and Drama 
Department had to find its share of those. In the 
end, the majority went through natural wastage 
but it was a time of uncertainty and Michael was 
determined he was not going back to being reader 
again. 

"I wondered if I might be one of those victims. 
In the end I wasn't: I became the full -time editor 
of Afternoon Theatre which I did for about two 
years until my resignation at the end of 1982. 

"The reason for resigning is complex really. I 

was extremely happy in Drama Department -I 
loved editing Afternoon Theatre and producing 
radio plays. The only thing I was a little sad about 
was the fact that I wrote virtually no radio plays at 
that time apart from some work for Schools' 
Radio and a play for Children's television. 
However fair the system is in assessing your work 
on its own merits, it never looks that way to the 
outside world. And having spent all day slaving 
over scripts I was reluctant to come home and 
spend five hours over a typewriter. But on the 
whole it was a job I loved. I just didn't quite see 
where I went from there. A sideways move 
perhaps - editing Saturday Night Theatre or The 
Monday Play instead - or become a full -time 
director? Upward moves were limited and almost 
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certainly would have taken me into administration 
or out of the department altogether. All of this 
was at the back of my mind when David Lucas, 
who is now managing director of Countysound, 

popped up." 
David Lucas was a contemporary studio 

manager on the World Service. He had left to join 

Capital Radio as a music producer when 
commercial radio first began and he moved from 
there to become programme controller at Swansea 
Sound before becoming chief executive at Cardiff 
Broadcasting. David and Michael had worked 
together on one or two projects during those 
years. 

"When David Lucas was programrr,e controller 
at Swansea Sound he approached me ne day for 
some help with a project he wanted to launch. It 
was a sort of drama documentary concerning a 

Welsh religious revival which had taken place at 
the turn of the century and had begun at a place 
just outside Swansea called Loughor..k man 
called Evan Roberts, a very sincere, believing 
Christian who felt filled with desire to travel 
through Wales and tell of the Saviour, began 
preaching in his home town of Lougher. He 
preached with such emotion that he began a 

complete revival which spread from the churches 
in which he preached to others all over the 
country. It spread through South Wales, right 
through the coalfields and you'd get NO people 
crammed into a small Welsh chapel with services 
running for eight or nine hours. Pubs were 
closing, football matches were being cancelled, 
swearing in the mines noticeably decreased and 
even the crime rate fell. It really was tie most 
incredibly powerful movement which spread into 
parts of England - mainly the Liverpool area. 

"The revival began in 1905 and after it had 
been going for about nine months, Evan Roberts 
suddenly quit. He was in his mid -20s when this 
happened and he didn't die until 1951, but he 
never preached again. Those who reirwmber him 
and supported him talk about `... the word of God 
moving in Wales... services so alive, so live with 
God that it made you feel that he was there 
amongst people'. His detractors described him as 

an hysterical man who was running a on trick but 
I do not believe that Evan Roberts was a con man; 
I believe he was perfectly sincere. Hysteria seems 
to be bred by these occasions and I don't think he 
set out to cause it. He certainly didn't make a 

bomb of money out of it and he may eventually 
have just burnt himself out." 

Swansea Sound wanted to make a documentary 
all about it. Their religious producer Philip 
Stephens had done a lot of research but had no 
experience of writing a radio documentary and 
David Lucas asked if Michael would write it for 
them. 

"I thought it sounded interesting. Philip 
Stephens had found about half a dozen people 
who actually remembered Roberts and 
interviewed them, so I had all of that material to 
work from. But I could not get it right -it was 
becoming a plod -it was boringly factual and 
twice I hurled my papers across the living room! 
And then I suddenly hit on the idea of using not 
one but two narrators: a third person narrator 
describing what Evan Roberts did and a first 
person narrator who portrayed the man himself. I 

dramatised a number of the services from 
documented reports of them and then I hit on the 
second bright idea of actually trying to recreate 

those revival services. When it came to it, David 
Lucas asked me if I would go to Swansea to direct 
this show. By now I was thoroughly caught up in 
the magic of this and wanted to direct it -so I 
took five days holiday from the BBC, adopted the 
pseudonym of Michael Jones and went and did it! 

"We found an old Welsh Chapel with a genuine 
organ, in a nice quiet spot. On the morning of our 
day on location we had a Welsh choir in and 
recorded half a dozen hymns in binaural stereo. 
They were so beautiful sung in Welsh -absolutely 
magic. That afternoon we had 300 folk brought in 
from all over Wales to form the congregation and 
join the choir. I planted the actors around the 
congregation with Welsh speaking Sion Proben in 
the pulpit portraying Evan Roberts and we 
recreated revivalist services, all in binaural." 

If you listen to that recording on headphones- 
you are actually there: you're getting 
"hallelujahs" from behind, an impromptu hymn 
starting up beside you and Roberts' voice 
crescendoing out from the pulpit. All the sounds 
blend to create a real, atmospheric power to 
move you. This strength of feeling also came 
through in mono. 

"I scripted A Nation in His Hand very carefully. 
As well as the third person narration of Philip 
Madoc and the first person of Roberts' voice, I 
introduced a mono voiceover which was Roberts' 
thoughts taken from his diaries and other 
documents. These `thoughts' were recorded 
separately which meant that one had to leave 
atmospheric gaps for the thoughts to drop in and 
these gaps had to be calculated very precisely. So 
there was the whole of the Welsh congregation, 
the choir and choirmaster, Sion Probert out front, 
people all around -and me in me plimsolls and 
smock with a stop -watch, dancing up and down 
the chapel trying to orchestrate the whole thing! A 
lot of things happened impromptu -you can't 

script it all -and at one stage I needed a few bars 
of impromptu praying. I was introduced to a 

Minister who was deeply suspicious of the whole 
project but after persuading him that we were not 
making a mockery of Evan Roberts, he became 
extremely enthusiastic and helpful. He willingly 
provided us with precisely 23 seconds of 
impromptu praying -he timed his `Amen' 
perfectly- should have been in Equity! 

"The whole occasion was tremendous and at 
the end of the afternoon, I wanted to go round 
and thank people for being so marvellous. 
Instead, they were coming up to me and saying, 
`This has been wonderful! The Spirit of God has 
moved here this afternoon!' Whether it was the 
Spirit of God or not, there was certainly a magic 
in that place that afternoon and I will never forget 
it." 

The show, which received rave reviews when it 
was transmitted, was completed in five days. Day 
one was spent recording the `thoughts'; day two, 
the location scenes; day three with Philip Madoc 
in the studio; day four dedicated to mixing, and 
on the final day the mixing was completed and A 
Nation in His Hand was edited. 

"A Nation in His Hand had offered me the 
chance to both write and direct a tremendous 
project in a new environment. One of the nice 
things about working in ILR is that one is not 
constricted by having to stop for lunch and coffee 
and having to knock off at 6 o'clock. The job was 
there to be done and we were able to go on until it 
was finished, and that would not have been 
possible at the BBC because of such things as 
union agreements. I enjoyed working in that 
environment though at the time I never dreamed 
of coming out of the BBC and going to work for 
ILR. It was only when David Lucas came to 
Guildford, having been appointed managing 
director of the new ILR station there, that I had 

Philip Madoc narrates the story of the religious revival in the Swansea Sound studio for A Nation 
in His Hand' 
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to consider breaking with the security of the 
BBC where I had been, man and boy for 17 

years! Although part of me rebelled against the 
BBC's security, there are very few people I would 
have wanted to go and work with instead. I've got 
a great respect for David and when he proposed a 
partnership where we would set up the new 
station together (an offer which nobody had made 
before) I thought it was an interesting challenge 
and fancied having a go at it. 

"I went to Countysound at Christmas 1982 and 
the station itself went on the air in April 1983. I 
effectively ran the programming department for 
the whole of 1983. Everyone involved with 
Countysound felt that commercial radio in 
Guildford could not be just `pop and prattle' -it 
simply wouldn't work. There had to be elements 
of Radio 4 as well as of Radio 2 -and my job was 
to introduce those elements and develop them." 

Amongst Countysound's varied programming 
of music, plays, short stories, poetry, occasional 
documentary-and much more -are a number of 
popular (Radio 4 type) shows which Michael was 
instrumental in putting into the schedules. 

"We have a weekly programme called My 
Favourite Things which is a sort of cross between 
Desert Island Discs and With Great Pleasure. 
Somebody, who is usually well known, or they 
may be a local person who has a particularly 
interesting job, talks about their life and their 
favourite music, poetry or book. We have another 
weekly show called Village Voice where we go and 
visit neighbouring places like Compton and talk 
with some of the inhabitants who each choose a 

record; and Workplace which is similar but visits a 
factory or shop instead of a village. All those 
programmes are a regular part of our output and 
that sort of programming is unusual for ILR 
because they are mostly pre- recorded. Pre- 
recorded programmes are rare because it's much 
easier to bring a guest into a live show and chat to 
them than to try to find the time to pre- record 
them. As well as shortage of time, there is a 
shortage of facilities and, of course, people. On an 
ILR station, unlike a BBC station, you've got no 
operators, no secretarial back -up. You've got just 
the presenter with a show which may be a mixture 
of short speech items, interviews, music; and this 
all has to be set up single -handedly. Guests have 
to be organised, the show has to be driven and the 
paperwork tackled afterwards; so the presenter's 
job is a really demanding one. There is a 
permanent staff at Countysound of 34 and that is 
comparable with a small BBC local radio station. 
The BBC station might actually have about 25 
people but our staff includes a whole sales 
department. The big difference between BBC and 
ILR stations is that we are on the air 18 hours a 
day -entirely form our own engendered material. 
We are dependent on ourselves for that whole 
period of time whereas a third of the BBC's 
airtime might be simultaneous broadcast of 
Radio 2. 

"Although we have no operators as such at 
Countysound we do have an engineering 
department consisting of a chief engineer and one 
other. If it is necessary to have an operator for 
drama -a situation where it is diffictilt to 
concentrate on technical things and direct at the 
same time -then one of the engineers will come 
and do it for you. On some stations you will find 
there is a great rift between engineering and all 
the other departments. We are very fortunate at 

Countysound because when we were conducting 
interviews for a chief engineer we were looking for 
someone who was not only extremely competent 
technically but also would share our philosophy of 
programming. We found a man called Richard 
Lawley who is superb! He and I have just done a 
programme together about the Wey and Arun 
Canal as part of a series of monthly documentary 
programmes, which I have been running since 
March. I think that intermix between 
departments on a small radio station is very 
desirable. When I became a producer at the BBC I 
was no longer allowed to drive a desk but now I've 
jolly well got to and it is a great pleasure. I'm not 
pro -ILR and anti -BBC or indeed the other way 
round; because I've enjoyed aspects of both of 
them, and aspects of both of them are at times 
frustating." 

At the end of 1983 Michael resigned from the 
staff of Countysound to become freelance and 
now works under contract for the station with the 
title Head of Drama & Documentaries. 

"For that first year, and while the station was 
finding its feet, David Lucas was the programme 
controller and managing director of 
Countysound. My title was programme organiser 
but the principle was that I would do much of the 
work of controller and eventually take on the 
post. This made sense because I was totally new to 
ILR and David wasn't. Towards the end of 1983 I 
began to realise that I didn't want the post of 
programme controller; I still think it is the most 

`I didn't want the post of 
programme controller; I still 
think it is the most awful job 
imaginable!' 
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awful job imaginable! I was working 14 or 15 
hours a day and having sleepless nights over such 
things as where I would find a receptionist to man 
the desk next Sunday morning. By the time I'd 
got through all the administrative work and 
answered the correspondence and organised the 
rotas, there simply wasn't time to do all those 
things it was originally intended I should do- 
such as be involved with programme -making. So I 
thought I must resign. I had a long chat with 
David and in the end he offered me a new deal 
which means that now my brief is to produce 
specific programmes and a couple of series, which 
really suits me down to the ground and allows me 
to become involved with other projects." 

A project which Michael has been involved in 
recently -in his freelance hat -is the radio 
version of Somerville and Ross's stories, The 
Experiences of an Irish RM. 

"I was hired by an independent company called 
Amplicity Limited, which is run by Aidan Day 
who used to be programme controller at Capital, 
to direct The Irish RM for the ILR network. We 
did it with four of the main lead characters from 
the television series: Peter Bowles playing the 
RM, Anna Manahan playing Mrs Cadogan, 
Doran Godwin playing Philippa Yeates and Bryan 
Murray playing Flurry Knox. The copyright for 
the stories is no longer with the Somerville and 
Ross Estate -it is now held by the television 
company who made the TV series for Channel 4. 
So we had to negotiate the copyright with them 
and the agreement was that we were allowed to 
use any of the stories they had already done, or 
were preparing to do. Barry Campbell went back 
to the original stories and dramatised them for 
radio with the result that we have got superb 
scripts. The television version scored because you 
can see all those wonderful expressions on Peter 
Bowles' and Anna Manahan's faces, and you get 
the beautiful shots of the Irish countryside but the 
radio series scores in another way. We used Peter 
Bowles as the first person narrator and those 
narrative passages are the prose direct from 
Somerville and Ross's stories. And it's that prose 
that contains the main humour. There are some 
lovely phrases such as: `Flurry Knox is a stable 
boy amongst gentlemen and a gentleman amongst 
stable boys!' and, `I wasn't so much drunk your 
Lord as having drink taken.' The latter is a phrase 
I now use regularly! 

"Recording it was murder! You see -for the 
first time in my life I was faced with a major 
drama project: six technically complicated 
plays -without the facilities of the BBC behind 
me. We had to go acoustic hunting and the 
biggest problem was creating a good `dead' 
acoustic for all the outside scenes. We were able to 
do these scenes, in the end, at the National 
Broadcasting School in Greek Street. There is a 
big studio there which can be used for either 
sound or video and it's got some nice acoustic 
treatment. We hired the Duke of York's Theatre 
from Capital and ran microphone cables all over 
the building so that we could do courtroom scenes 
on the stage, others in the stalls' bar(!) and a lot of 
scenes in Capital's very nice technical area up in 
the roof of the theatre. And we had a day or two 
actually in Capital Radio itself -in studio 4. I took 
the whole six plays and broke it down like a film 
so that all the courtroom scenes were done at one 
time, all the outdoor scenes at another -all shot 
wildly out of sequence. It was all layed down on 
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16- track, then finally mixed at the Duke of York's 
and at a commercial studio centre called Silk 
Sound in Soho -which has excellent facilities. FX 
had to be garnered and they were added later, 
along with the music by Nick Bicat (as heard in 
the television version). 

"It was an interesting way of working though it 
took far longer than doing it all in one go, as in a 
BBC studio. I think the results are good because if 
you are doing all your FX, music and speech at 
the same time, inevitably -and I don't mean this 
as a severe criticism- somewhere along the line 
you have to make a compromise since you can't 
always get everything at its peak. With this 
production I was blessed with the joy of being 
able to concentrate on the performances and get 
those just right." 

The results certainly are good and Michael 
hopes that this independent project which is being 
sold to the ILR network will start this Autumn. 
Six 50- minute plays were made but they are each 
broken down into ten minute segments. So a 
station like Countysound, when it carries play 
number one-Great Uncle McCarthy -will carry 
the first ten minute episode on Monday, the 
second on Tuesday, the third on Wednesday and 
by Friday you've heard the entire play. The 
station then has the option of the complete 50 
minutes as an omnibus at the weekends. 

"Now traditionally, none of the small ILR 
stations have any money because they have never 
succeeded in attracting large -scale national 
advertising. So, if you offer them programmes to 
buy, they are not likely to take the proposal very 
seriously! Aidan Day of Amplicity Ltd, who 
produced these plays, has tackled this problem by 
going to the two organisations who handle 
national advertising for ILR: Midland Sales in 
Birmingham and Independent Radio Sales in 
London. At the same time, Aidan has approached 
all the stations and sent them a sample cassette. 
Out of 43 stations, I think at least 27 have agreed 
to carry The Irish RM and the idea is that they are 
all going to start running it on the same day within 
the same two or three hour time block. 

"Midland Sales and Independent Radio Sales 
are selling air -time around this format. The 
attraction is, firstly, that The Irish RM is a known 
product riding on the back of a highly successful 
television series; so the advertisers have a clear 
idea of what the programme is. And, equally 
importantly, they know that this programme will 
go out within a set time, on a given day. If you go 
to a company and say, `Why not take out a 
national advertising campaign? We can offer you 
43 ILR stations at peak time' they will reply, 
`Yes, but what's the programme ?' Normally the 
answer to that would be that all stations are 
putting out completely different programmes 
with completely different kinds of presenters - 
which means the advertisers just don't know what 
they are buying. 

"The alternative arrangement with The Irish 
RM means that the stations are being given 
quality programming (free), the advertisers do 
know what they're buying, the production 
company can possibly make a modest profit, and 
ILR stands a chance of making some money as 
well. I feel that this kind of shared programming 
is essential if ILR is going to survive." 

Michael continues to be involved with his first 
love- writing -and two of his radio plays are 
going out on the BBC later this year: an Afternoon 

i-..ti .2 C è e2yT22zSTTtraSTZ1rZ.v', 

Far A Nation in His Hand' the atmosphere was recreated in a Welsh chapel with actors and the 
local community 

Theatre in September called A Touch of the 
Mondays and a Saturday Night Theatre called I'd 
Give My Right Arm to be Ambidexterous! As a 
parting shot, Michael put forward his persuasive 
argument for the preservation of drama on radio. 

"You know the old gag about the child who said 
she preferred radio plays because the scenery's 
better? Apocryphal that story might be, but there 
are nuggets of truth in it. Radio drama is such an 
imaginative medium to write for and as a writer 
and director I think off it as providing the black 
and white pictures for the listener to put the 
colour in. There are virtually no limits to what 
you can do in a radio play. You can touch the 
emotions so easily with just a snatch of music, just 
a little piece of poetry or just a couple of well 
balanced sentences which are capable of moving 
the listener from the middle of Africa to the Far 
West of America. And there can be free 
movement between the thought of a character and 
what is actually said aloud. Giles Cooper's play 
Under the Loofah Tree which takes place entirely 

within the framework of a man having a bath, is a 
wonderful illustration. The man in the bath is 
reflecting upon his past -about things which 
actually happened and others that never did. All 
the time you can hear muffled voices from the 
`real' everyday world -his wife, insurance 
salesman, milkman wanting money, little son 
wanting potty- outside the bathroom door. But 
for this length of time they are not reality because, 
while he sits and reflects, the real world is him, his 
dreams and his fantasies. Radio is such a 
wonderful medium in which to do a play like that. 

"I like to write things that are entertaining and 
make people laugh instead of writing `message' 
plays. I believe if you want to make a point - 
make it through humour! And I think one of the 
greatest mistakes people make when writing for 
radio is thinking of it as a realistic medium. It's a 
stylistic medium and its biggest power is 
suggestion rather than statement. The eye defines 
an image, the ear suggests one and this is the great 
strength of radio for me. " 
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The SM83 has been 
specifically designed to 

provide superior quality 
sound reproduction in 

professional broadcasting, film, 
and related sound reinforcement 
applications. It features a wide 
range frequency response, 
specially tailored to provide 
more natura sound. This 
response s achieved 
by an electronically 
created dip at 730 Hz 
to overcome the 
chest resonance 

phenomenon, 
and by an acous- 

tically generated 
high -frequency boost 

above 3 kHz resulting in 
a cleaner, more pleasing 

sound than other lavalier 
mics. In addition, a 12 dB per 

octave rolloff below 100 Hz 
helps reduce room noise and 

other undesirable low- frequency 
signals. The Shure -developed 
amplifier supplied with the SM83 is 

compact, lightweight and can easily 
clip onto a belt or fit into a pocket. It 

is powered by a standard, readily avail- 
able nine -volt battery or by simplex 
power from an external source or 
virtually any microphone power supply 
providing 5 to 52 Vdc simplex voltage. 
And, the amplifier has extensive RF and 
hum shielding to reduce the effects 
of electromagnetic and electrostatic 
interference. The microphone 
and cable are easily deta- 
ched from the amplifier for 
easy storage. To mini- 

m izecable 
visibility, 

the SM83's 
cord exits Imo+ from the 
side and can be easily hidden behind 
a tie, blouse or shirt. This unique 
design feature combined with the 
microphone's innovative mounting 
hardware, small size and non- reflec- 
tive black finish provide for an in- 
conspicious on- camera appearance. 
The SM83 is supplied with a versatile 
system of hardware that permits a 

wide variety of unobtrusive mounting 
techniques. Three mounting means 
are provided: a single -mount tie bar; 
a dual -mount tie bar (for mounting 
two microphones simultaneously); 
and two multi -purpose mounting 
blocks which may be connected to a 

lanyard, or sewn, pinned or taped 
onto clothing. Also supplied is an 
acoustic windscreen for outdoor use. 
The SM83 is extremely rugged and 
offers outstand ng reliability. In 

addition, it is field -serviceable. The 
cartridge assembly is accessible by 
simply unscrewing the microphone 
cap. Cable replacement requires only a 

screwdriver, no so'dering is necessary. 

The New Shure SM83. 
For an Immaculate 

Personal Appearance. 

5HU 
HW International 3 -5 Eden Grove London N7 8E0 Tel 01 -607 2717 

If you are one of the increasing number of 
people who have used an A.M.S. digital 
processor in a professional studio you will 
probably understand why owning such a unit 
is rather special. Not only are you complimented 
on having made the best possible choice 
for sound quality, versatility and ease of use by 
your mix engineer or visiting producer - 
your service department will enthuse about the 
quality of design and ease of repair should ever 
the unit fail - even your accountant will 
have a smile on his face when he realises you 
could have spent twice as much and been 
less happy. 

... it's a time when more people are realising you 
don't have to cut corners to own the very best. 

11r' 1 
1 --` J 

England 
Advanced Music Systems 

Tel: (0282) 57011 Telex: 63103 AMS G 

U.S:A 
Harris Sound (Los Angeles) 

For Nationwide Sales, Rental or Service Tel: (800) 637 -5000 
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EQUIPMENT 

48V PHANTOM SUPPLY FOR ENG MIXERS 
David Strange 

There are many mini -mixers on the market 
that are very useful for a variety of tasks, 
but which do not offer 48 V phantom 
power for capacitor microphones. The 
unit described here solves the problem. 

Although it is not the policy of 
Broadcast Sound to provide `home 
constructor' articles on anything like a 
regular basis, we felt this gadget was a 
useful enough idea to make an exception. 
This device provides 48 V phantom power 
from a single PP3 type 9 V battery. 

Microphone amplifiers are well documented and 
off -the -shelf designs for making up into practical 
units for ad hoc studio use abound. However, 
because of the difficulties in providing 48 V for 
phantom powering, most people stick to applying 
either self -powered or dynamic microphones to 
their in -house constructed amplifiers. 

In portable equipment 48 V can of course be 
provided by 48 V worth of batteries, but these 
would tend to be bulky and expensive or awkward 
to replace. A solution to this is to step up to 48 V 
from a lower voltage from a single battery. While 
not expected to he 100", efficient, a converter can 

be small and relatively cheap. It was therefore 
decided when undertaking a recent design for a 
small portable mixer using phantom power, to use 
a type of step -up converter for the 48 V. 

The first task was to see if there were any 
published designs, since people have obviously 
done this sort of thing before. However, unlike 
the microphone amplifiers, no designs for 
converters could be found and it was therefore a 
case of starting from scratch. The constraints on 
the design were that it should work and be stable 
over a wide voltage range centered on 9 V, deliver 
48 V at 2.5 mA and of course be as efficient as 
possible. (It was decided that phantom powering 
in the mixer should be from a single PP3 battery 
dedicated to the job.) 

The circuit arrived at is basically a fly -back 
converter running at approximately 24 kHz where 
Q4 is turned hard on and off by a multivibrator 
made up from Q1 and Q3. When Q4 is turned off, 
the energy from L 1 is transferred via b1 to C5 
giving a step up in voltage at an efficiency of about 
75 %. ZD 1 and ZD2 limit the peak collector 
voltage on Q4 and somewhat stabilise the output 
voltage. R8 protects Q4 against excessive current 
if faults occur in the microphone leads. 

Originally the circuit did not include Q2 and its 
associated components (R2, R3 and R9), but 
without them it was found that the best efficiency 
could not he guaranteed over the required input 

voltage range. A voltage regulator was discounted 
on the grounds that it would cause additional 
current drain, also reducing the efficiency. Finally 
Q2 was included so that the 'on' time of Q4 could 
be varied to a certain extent, depending upon the 
voltage existing on C5, which in turn is dependent 
upon the supply voltage. 

The voltage on C5 is divided by resistor 
combination R9 and R3, and then applied to the 
base of Q2 which is turned on to a lesser or greater 
extent. Q2 and its collector resistor are therefore 
proportionately paralleled with R5, changing the 
`on' time of Q3 (the base drive source to Q4) 
between 30 and 50 µs. The input current and 
output voltage are substantially constant for input 
voltages in the range 6.5 to 11.5 V. 

In the original prototype L 1 was 250 turns of 
0.2 mm enamelled copper wire in an RM7 ferrite 
core (available from RS components) but a more 
elegant solution was found in a ready -wound 
inductor (available from Ambit International 
Stock No. 34- 15301) which worked with equal 
efficiency and was just 7 mm diameter x 10 mm 
long. All components for the supply were fitted 
into a small PCB for ease of installation into the 
mixer. 

A kit of parts for the converter is available from Dyer 
Audio Systems, 13 Molesworth, Hoddesdon, Herts 
EN11 9PT, UK for£6.35 +50p postage (cash with 
order 
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TABLE 1 

Parts list 

R1,6 
R2 
R3,7 
R4 
R5 
R8 
R9 

Cl 
C2,3 
C4 
C5 
C6 

1 k 
120 k 
10 k 

47 k 

470 k 

56 R 

910 k 

220 µF 16 V 
240 pF polystyrene 
10 nF 
47µF63V 
100 nF 

L1 15 mH 

Q1,3 
Q2 
Q4 
D1 
ZD1,2 

BC327 
BC182 
BC639 
1N4148 or 1N914 
27 V Zener diode 

(all resistors ' watt) 
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WE BELIEVE HAT ACCESS WILL 
REVOLUTIO, ISE YOUR COMMUNICATION 
AND COST SYSTEMS .. 
The Access system - a unique concept 
in talkback and communication sys- 
tems for broadcast studios. The 
combination of time division multiplex- 
ing and digital audio techniques 
enables Access to offer up to 60 simul- 
taneous audic communication 
channels, all carried by a single loop of 
co -axial cable, with the option to use 
fibre optic links. 

The fully interactive Access outstation 
terminals can Le supplemented by an 
equivalent number of 'listen only' out- 
stations giving a maximum per loop 
system capability of 120 terminals. Any 
outstation can be programmed to receive 
any or all audio originals and, in a case of 
interactive units, to talk to any cc bination 
of outstations. System configure n and 
interconnection is under software control 
and remains tonally flexible at all times. 
System updates or complete re- configur- 
ations can be effected quickly and easily 
without recourse to hardware or wiring 
changes. The Access system is user 
friendly - system requirements, from set- 
ting-up of a new installation to modifica- 
tions to an existing, set -up can be carried 
out by un- skilled- personnel. 

1.14 ftlfY: 
Ill lAIMO 

Digital audio technology ensues no 
signal degradation 

Should a fault develop continuous moni- 
toring provides audible and visual 
indication 

All outstation hardware functions can be 
checked on a central maintenance panel 

ConfigLrations and interconnection pat- 
terns can be permanently stored on floppy 
disc 

Modular hardware is completely inter- 
changeable between terminals 

Access has no switching matrix - it can be 
simply expanded by adding furher 
modules 

The system will not crash if a terminal is 
removed or fails 

Removal or failure of the central processor 
will cause system to revert to a pre- deter- 
mined configuration 

We :lave banished the days of difficult 
maintenance, costly installation time, and 
lengthy commissioning. 

We believe Access will revolutionise your 
communication systems. 

... NOWYOU CAN JUDGE 
FOR YOURSELF. 

Cor.tact 
Audix Limited 
Wenden, Saffron Walden 
Essex CB 114LG, England 
Telephone Saffron Walden 
( 0799) 40888 
Telex 817444 
Cables Audix Walden 

www.americanradiohistory.com

www.americanradiohistory.com


NATIONAL PUBLIC RADIO 

NPR -THE SATELLITE CONNECTION 
John Lumsden 
Following on from Paul D. Lehrman's 
examination of National Public Radio in 
the USA (November /December 1982), 
John Lumsden now takes a closer look at 
how affiliates and the national organisation 
work together. 
Radio in the USA has been described as the 
'jukebox of the airwaves'. There are stations 
catering for most musical tastes -classical, MOR, 
big band, rock, mellow rock, contemporary rock, 
country and talk radio -the list is endless. All the 
stations are striving to deliver the largest possible 
audience to the advertising agency. Generally the 
format is about 15 minutes of music with few 
interruptions, then commercials or news 
headlines, then more music. 

Unfortunately, in the battle for advertising 
revenue, technical quality has suffered and most 
stations, in an effort to win their audience, have 
entered the `loudness war'. Overall, slow acting 
gain controls, vicious peak limiters and tri -band 
compressors are used to squeeze the already often 
small dynamic range. It should, however, be 
borne in mind that the American radio audience is 
almost exclusively a 'car radio' audience with its 
attendant high background noise level. Under 
these circumstances, compressing the dynamic 
range is somewhat more justifiable. 

The discriminating listener who wants classical 
music, jazz or in -depth news, usually listens to 
National Public Radio (NPR). Dedicated to 
providing high quality broadcasting with 

minimum interürencc with the dynamic range, 
NPR largely achieves this. 

The NPR network basically operates in three 
parts: the programme origination centre in 
Washington DC, the satellite distribution/ 
contribution network, and the member station. 

The NPR network presently comprises 281 
member stations as far apart as Hawaii, Puerto 
Rico and Alaska. These member stations are 
independent, autonomous broadcasting stations 
whose broadcasting format is tailored to fill the 
needs of the community each serves. The member 
station has the choice of taking programming and 
programmes off the satellite. However, almost all 
stations take NPR's award- winning Morning 
Edition and All Things Considered. These 
programmes are world leaders in broadcast 
journalism. Other offerings off satellite, in 
addition to the general output from Washington, 
include programmes in Spanish and for the `print 
handicapped'. 

NPR receives financial support from The 
Corporation for Public Broadcasting, 
membership dues, grants from individuals, 
foundations, corporations and other federal 
agencies. NPR is non -profit making and non- 
commercial. 

The listening audience to NPR is growing and 
shows a 100% increase over the last six years. 
Presently more than 8.5 million Americans listen 
to NPR each week. 

The Washington operation 
The heart of the NPR network is in Washington 
DC and in anyone's terms the technical facilities 
can only be described as superb. The large 

Antennas at NPR member station Stereo 91 (WHRS FM), Boynton Beach, Florida 

number 01 studios are similarly equipped with, in 
the main, Ward Beck mixers, Technics SP -10 
Mk 2 turntables, Broadcast Electronics cartridge 
machines, and MCl/Sony tape recorders. 

Each studio suite comprises a control room, 
studio and in some cases a booth for news, etc. 
The microphone used throughout the complex is 
the Neumann U87 which probably accounts for 
the warm, pleasing sound from studio 
productions. The control rooms are each 
equipped with a rack of audio processing 
equipment including dbx 160 comp/limiters, Urei 
filters, Orban graphic equalisers and de- essers. 

Operationally, technical operators and 
producers are used with little, if any, `self- drive'. 
This mode of operation is reflected in the high 
standard of production and engineering of the 
programming and in this respect NPR could be 
called `the BBC of America'. 

The engineering department of NPR is highly 
competent and has come up with a number of 
innovative ideas; for example, all the microphone 
amplifiers are located externally to the consoles 
and have active balanced inputs and outputs with 
DC gain control. NPR was totally responsible for 
the design and production of these devices. 

Satellite distribution/contribution 
In the late '70s NPR moved into the satellite era 
with what has grown to be possibly the most 
comprehensive radio distribution/contribution 
network in the world. Western Union's Westar I 
and Westar 4 have been employed for this 
network. Presently, transponder number 2 on 
Westar 4 is used exclusively by NPR. This 
provides member stations with 12 audio channels 
each with 15 kHz bandwidth. Additionally, three 
other high quality channels exist on the 
transponder, one of which is currently used for 
the Muzak service. There are, of course, a large 
number of narrow bandwidth channels used for 
data control and audio. The latter are used for 
sport and voice items. 

The present satellite system contrasts greatly 
with the AT &T 5 kHz mono line network 
previously employed. This system, although 
suffering from high cost and poor quality, did 
have multi -point origination capability. 

The 12 satellite channels can be used singly for 
mono or in pairs for stereo operation, which 
makes for greater flexibility. Each member station 
is provided with a parabolic antenna, LNA, down 
converter, and up to 12 tunable demodulators. 
Seventeen of the member stations have uplinks 
and can therefore originate programming. This is 
beamed by satellite to MOTC (Master Originating 
"Technical Centre) in Washington and on to all 
member stations. The flexibility of this 
contribution/distribution system is obvious. 
However, this flexibility introduced some unique 
operational difficulties for member stations that 
did not exist with the previous system. Prominent 
among these was the action required by personnel 
at member stations to capture a programme and 
record it for subsequent transmission, and the 
need to monitor multiple channels for advisory 
information. With the previous system, tape 
machines were put into the record mode by tone 
signalling. The present system, with 12 channels 
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FIG.1 
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available, and with start, stop and record modes 
necessary, led to the conclusion that the tone 
signalling system was not the best. 

In 1977 NPR engineers polled other 
broadcasting organisations to find out if they had 
similar problems and how they dealt with them. 
The Canadian Broadcasting Corporation had the 
closest answer to the problem and the present 
system employed by NPR is an extension of that 
arrangement. The additions to the systems are 
automated control of uplinks and automated 
assistance at downlinks. Packet switching on the 
data channel allows simultaneous use of ̀ net cue' 
(machine control) and DACS (direct access 
communication system). The latter function 
provides printouts of all relevant data including 
programme schedules, advisories, information, 
etc. 

All this information is handled at MOTC by 
two Data General Nova 3 computers, each 
equipped with a 10 Megabyte disc drive. One 
Nova drives video displays with future events, 
handles local switching in Washington and -by a 

serial data stream -the net cue/DAC . The 
second Nova is used for programme development 
and also serves as a back -up. 

At the member station, this data is received by 
satellite, decoded and fed to the DACS printer 
and net cue decoder (see Fig 1). The heart of this 
decoder is a Motorola M6809 microprocessor with 

WHRS studio with Broadcast Audio console 

63 

www.americanradiohistory.com

www.americanradiohistory.com


NATIONAL PUBLIC RADIO 

32K of dynamic RAM (expandable to 60) and a 
2K EPROM. Power is backed up with batteries. 

Operating the system is extremely simple. The 
event code, read from the DACS printout, is 
entered with thumbwheel switches and 
immediately displayed on a numeric LED 
readout. The operator then presses the `arm' 
switch and the equipment awaits its instruction 
from Washington. At scheduled programme 
times ( -50 s) a tape start command is received. 
10 s later a record instruction is received, after a 
further 10 s line -up tone is received, and the last 
10 s is silent. After the programme has been 
transmitted, a stop code is received. Every hour a 
special message is transmitted from Washington 
to synchronise station clocks. Obviously all net 
cue commands take priority over DACS traffic. 
The satellite operates at a 1200 baud rate while the 
printers operate at 300 bauds. The difference 
allows the printer to operate continuously even in 
the presence of heavy net cue transmissions. 

Member stations 
A typical member station is Stereo 91 (WHRS 
FM) in Boynton Beach, Florida. This station is 
also part of the National Public Television 
Network and operates the ITV (instructional 
television) service for Palm Beach County. All of 
this is accomplished with a staff of 38 (take note 
UK ILR). Stereo 91 has four radio studios, each 
identically equipped with Technics turntables, 
Broadcast Audio mixing desks, ITC cart 
machines, Otani and Revox tape recorders and 
Nakamichi cassette recorders. The presenter's 
microphone is a Sennheiser MD421. 

The Broadcast Audio desks are well suited to 
the operation, providing three inputs on each 
channel and routing to three stereo mix buses and 
a mono bus. Monitoring is by VU meters and 
there are separate selector switches for 
loudspeakers and headphones. By UK standards, 
the desk is simplicity itself and one questions 
whether ILR should, or will, go in this direction. 

Signal processing, prior to transmission, is 
accomplished with Harris MSP9 and MS /5R 
equipment. These units are interesting in their 
operation; after band splitting, the signals are 
subjected to simultaneous expansion and 
compression. These are complementary around 
0 dB and, beneath or above this level, the audio 
signal is processed to varying degrees by each. 
This results in a very smooth control of audio 
level and an almost total absence of any pumping. 
Further control is by a hard limiter which 
normally does not operate; however, this unit is 
likewise interesting in its approach. A feedback 
circuit operates around what could be construed 
as a clipper to cancel high frequency distortion. 
This unit very effectively avoids over -modulation 
of the transmitter. 

Stereo 91 uses very little overall signal 
processing and as a result has a very open sound, 
although not nearly as loud as most of the other 
stations in the band. 

Stereo 91 broadcasts 25 kW ERP (10 kW 
transmitter) from a tower 1,549 ft above ground 
level: in Florida ground level is only a few feet 
above sea level. The station covers an area from 
West Palm Beach to Miami. Multipath distortion 
is no problem in Florida because of the 
topography. This allows the best possible 
coverage per kW of RF power. 

About 70% of Stereo 91's output is taken off 

satellite from Washington with the remaining 
30% locally produced. (A typical Stereo 91 
programme schedule is shown in Table 1.) 

Conclusion 
NPR is a quality- conscious broadcasting network 
dedicated to providing the discriminating 
American with fine arts programming, jazz and 
in -depth news and current affairs. The 
organisation succeeds in this objective admirably. 

With its satellite system and the high technical 
quality of its facilities, it stands as a prime 
example of what can be achieved if American 
broadcasters are not wholly wedded to the race to 
catch advertisers. Independence, integrity and 
quality may be the catchwords applicable to NPR, 
but surely this is what all broadcasting should be 
about. Certainly, some of its US competitors 
could well take a leaf out of the NPR book and 
become better broadcasters as a result. 

Another WHRS studio, showing racks area in background 

TABLE 1. Typical Stereo 91 programme schedule 

WEEKDAYS SATURDAY SUNDAY 

6:00 Saludos Amigos Sabados Alegres Sunrise 
AM 

7:00 7:00 Micrologus 
7.30 St. Paul 

8:00 Morning Edition By Request Sunday Morning 

9:00 Opus 91 Request 
10:00 

11:00 Adventures in Good Music 

12:00 M Music In America Wir Machen Musik Boston Pops 
PM The Record Shelf 

T Minnesota Orch. 
W St. Paul Ch. Orch. 
Th Music From 

Washington 
1.00 F Pittsburgh Sym. Vocal Scene 

2:00 Impromptu Metropolitan Impromptu 
Opera 

3:00 

4:00 

5:00 All Things Considered All Things Considered All Things Considered 

6:00 A Prairie Home Companion Jewish Music & Culture 
Hour 

6:30 Twilight Serenade 

7:00 F - 6:30 Fla. Speaking L'Heure en Francais 

8:00 M - New York Jazz Jazz Alive! 
Philharmonic To be announced) 

T - Chicago Symphony 
W - Wednesday Night 

Special 

9:00 TH - Philadephia 
Orchestra 

F - Boston Symphony 9:30 Jazz Revisited 

10:00 Adventures in LP Jazz LP Jazz 
Good Music 
(Repeat) 

11:00 Music 'Till 
Midnight 
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Patented non -overshooting filte-s 
and multiplex clipper for maximum 
loudness with low distortion. 

MAXIMUM 
OWE RAG E 

CRLAudio processors are improving the fidelity and coverage of hundreds and 
hundreds of radio stations. From Seattle to South Africa ...from Saipan to Rome 

. and from New York to Peru, radio stations world -wide have discovered that 
CRL processing gives them the best signal possible. 

CRL has a complete line of audio processors and limiters, including unique split - 
band automatic gair :ontrol units; multi -band compression amplifiers that 
allow precise control of the on air signal; and absolute peak control units for FM 
and AM Stereo. The latest product is a stereo generator with unsurpassed 
specifications and a very modest price. 

Take the time to send for complete details and user information. You will 
discover why America's choice should be your choice. 

SG8O0 Stereo Generator 
Distortion: .01 % or less 

Separation: 65 db or better 
Signal to noise: 80db or better 

SPP 800 Stereo Preparation Processor 
Gated split -band AGC for gentle 
control of console output. 

SMP 900 AM Stereo Limiter 
Provides mono compatible signal 
with maximum loudness. Exclusive 
stereo enhance control. 

SEP 400B Spectral Energ Processor 
CRL exclusive patented four -band 
compression for consistent sound. 

' 'íh' ir '$iG 1G,. 9i -:° 

SEE US ON BOOTH F56 at IBC 

SMP 800 FM Stereo Limiter 

Dealer inquiries welcome. 

limir. is `s= _ 

3iid i >iiiiiYls 
Circuit Research Labs, Inc. 

2522 W. Geneva Dr. 

Tempe, Arizona 85282 U.S.A. 

(602) 438 -0888 TELEX: 350464 
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THORENS 

TD524 
Hugh Ford 
The Thorens TD524 turntable unit is intended 
primarily for disco, broadcast and other 
professional applications where cueing facilities 
are required together with suitable isolation from 
vibration. Whilst the Thorens TPI6L tone arm is 
standard, other arms can be fitted easily. 

Based on a cast alloy chassis, suspended at each 
corner by a damped spring, the turntable and arm 
sections mount into a wooden cabinet with rather 
insubstantial felt feet at each corner. The bottom 
cover is made of hardboard! 

When in transit, the turntable and arm sections 
are locked to a sheet metal section in the base by 
three screws. The motor is locked onto the main 
casting by three metal tabs secured by Allen 
screws. 

Reverting to the turntable section, the damped 
alloy platter is secured directly to the DC drive 
motor, which has a solenoid -operated braking 
mechanism. Motor speed is controlled by a 
256 -pole tachogenerator, which normally locks 
the motor to a crystal source. However, variable 
speed is provided up to (nominally) ±25% about 
the fixed 331/2, 45 or 78 rpm speeds. 

At the centre of the turntable a pop-up spigot is 
fitted for use with large centre -hole 45 rpm 
records. This is spring loaded so that it will 
automatically retract when normal records are 
placed on the platter. Alternatively, it can be 
locked down by pressing the spigot and turning it. 

A natural rubber mat 300 mm in diameter 
covers the centre of the turntable platter, leaving a 
14 mm rim for cueing. Beneath the platter a series 
of drillings around the edge forms a stroboscope, 
which is clearly visible through a side window. 

To the right of the turntable a heavy plywood 
section is bolted onto the main casting to support 
the pickup arm and its raising and lowering 
system. The latter is a motorised platform, 
adjustable in height, with the motor's limits being 
controlled by a leaf spring switch. A knob at the 
end of the arm is used to lock the pickup arm in 
transit. When not locked into position, the arm is 
held on the arm rest by a permanent magnet. 

The arm itself is a two -piece assembly 
comprising a `cartridge wand', as opposed to a 
normal cartridge head, and the pickup balancing 
unit. The ̀ wand' accepts cartridges with the 
standard 1 in mounting centres anti has the 
common type of four pin connector and locking 
ring on the end of the approximately 100 min long 
`wand'. 

Tracking force, which may be set from 0.5 g to 
3.0 g, is adjusted by first balancing the arm with a 
movable counterweight, and then screwing a 
smaller weight in or out. All these are rubber - 
suspended on the arm. Tracking force is then 
adjusted with a calibrated dial above the arm 
bearings. A further dial adjusts the magnetic 

MANUFACTURER'S SPECIFICATION 
Drive system: Thorens direct drive. 
Motor: DC motor with 256 -pole tachogenerator. 
Motor speed control: quartz. 
Speeds: 33 '/3, 45 and 78 rpm. 
Vario control: ±6 %, switchable to ±25 %. 
Run -up time: <250 ms, corresponding to a 
rotation angle of 40 °. 
Turntable platter: aluminium alloy, damped by a 
special mat of natural rubber. 
Platter diameter: 330 mm, affords a rim for 
cueing. 
Wow and flutter: (according to DIN 45507): 
<0.035 %. 
Rumble ( unweighted according to DIN 45539): 
>52 dB. 
Rumble (weighted according to DIN 45539): 
>72 dB. 
Rumble (measured with Thorens rumble measur- 
ing device according to DIN 45539): unweighted 
>62 dB, weighted >80 dB. 
Remote control: start/stop, fader start, quartz/ 
vario switch, vario control tone arm lift, muting 
relay terminal. 
Mains voltages: 100, 120, 140, 200, 220, 240 V 

50/60 Hz mains selector located on the underside 
of the unit. 
Power consumption: 65 VA. 
ISOTRACK TONE ARM TP16L (TP63 cartridge 
wand) 
Effective length: 247.7 mm. 
Effective mass: 11 g. 
Stylus overhang: 17.7 mm, adjustable. 
Offset angle: -50.187cm of radius. 
Skating compensation: frictionless magnetic 
assembly. 
Tracking force: by calibrated spring dial adjust- 
ment. 
Bearing friction: <0.15 mN (15 mg) in both 
planes. 
Cartridge mounting: standard 1/2 in. 
Capacitance of tone arm: 35 pF. 
Dimensions: turntable with base (WD) 500x445 
mm, height with cover closed 160 mm, height 
with cover open 410 mm. 
Weight: 22 kg. 
Manufacturer: Thorens /Geratewerk Lahr GmbH, 
D -7630 Lahr, Postfach 1560, West Germany. 
UK: Wilmex Ltd, 35 High Street, New Malden, 
Surrey KT3 4DE. 

skating compensation, with four separate scales 
for spherical or elliptical styli, playing the record 
wet or dry. 

Beneath the surface of the arm platform, the 
vertical shaft of the bearing is extended to support 
a lightweight cam, the position of which is 
detected optically. The output from this is used 
for the record end sensor. 

To the front of the unit an alloy `L' section 
forms the front and top surface for the controls, in 
addition to supporting the printed circuit board 
for all the electronics (except the arm position 
sensor). 

There is a rotary power on/off switch, and a 
three- position rotary switch selecting turntable 
speed. This has three LEDs to show which speed 
is selected, and to act as power on indicators. 

To the right are two momentary pushbuttons 
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with adjacent LEDs, one being start/stop and the 
other the arm lift control (its LED illuminated 
when the arm is down or moving down). The 
LED by the start/stop button is illuminated green 
when the platter speed is locked, in either the 
quartz lock mode or the vari -speed mode, but red 
when phase lock does not exist. 

The next section is the variable speed section. A 
momentary pushbutton switches between vari- 
speed and quartz lock, with an adjacent LED 
showing green for quartz lock or red for vari- 
speed. In the vari -speed mode, a potentiometer 
varies the speed over a ±6% range when its knob 
is pushed down, or ±25% when pulled out. 

Finally, there comes the mode control in the 
form of a three- position rotary switch with three 
red LED indicators marked `O', 'L' and `ML'. In 
the ̀ O' mode the turntable functions as a manual D 
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NEUTRIK 
CONNECTORS 

SWISS 

Extensively and consistently 
chosen for broadcasting 
and by sound equipment 
manufacturers 

Delivered nationwide 
through a network of 

leading distributors 

.0" 

Sole Agent U.K. 

Eardley Electronics Ltd. 
Eardley House, 182 -184 Campden Hill Road, 
Kensington, London W8 7AS 

Telephone: 01- 221 0606 Telex: 23894 
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REVIEW 

unit with no auto -stop. In the `L' mode, the 
pickup arm is raised at the end of the record, but 
the platter continues to run. The `ML' mode also 
stops the platter motor. 

To the rear of the unit power is supplied via a 
removable lead. The fuse and line voltage selector 
are beneath the unit. 

Audio outputs are at twin phono sockets for 
each channel, the idea being that the second 
socket may be used for adding any desired 
capacitive loading. The ground of the audio 
circuits is completely isolated. A decent separate 
ground connection is provided. 

Finally, there is the remote control connector in 
the form of a 15 -way `D' connector. This provides 
for remote start/stop, fader start, tone arm lift and 
variable speed, in addition to the appropriate 
indicator LEDs and drive for a 12 V 40 mA 
muting relay. 

Inside the unit the good quality, tidy printed 
circuit board has full component identifications 
together with socketed integrated circuits for ease 
of servicing. In addition, electrical parts are 
readily removed as connections are made by 
ribbon cables and connectors. However, the 
user's manual does not contain servicing 
information. 

Not supplied with the review unit was the 
plastic top cover which hinges at the rear on the 
unit. 

Mechanical considerations 
The small central spigot diameter was 7.143 mm, 
giving a clearance of 0.097 mm on the minimum 
IEC record centre hole diameter -a satisfactory 
clearance for broadcast use where discs must not 
jam on the spigot. Similarly the large (45 rpm) 
spigot was 37.95 mm diameter, giving a clearance 
of 0.20 mrn on the IEC minimum sized centre 
hole. The horizontal run -out at the centre pin was 
good at 0.01 mm total indicator reading (TIR) but 
reached 0.076 mm at the edge of the platter. 

Likewise, the vertical location of the turntable 
spigot was positive, but run -out at the edge 
reached 0.28 mm on the platter, or 0.36 mm at the 
outside of the mat. These figures are certainly 
short of the best available. 

The arm could be balanced for cartridges 
weighing between 3 g and 11 g, with accurate 
balancing being rather fiddly. Once balanced, the 
calibration of the tracking force adjuster was very 
accurate, with a worst -case measured error of 
0.2 g, over the 0.5 g to 3 g range. 

As is desirable, the anti -skating force varied 
between the inner and outer grooves with the 
range of adjustment at the outer grooves of a 12 in 
record being 0.05 g to 0.5 g. 

Alignment of the cartridges within the `wand' is 
straightforward. A special gauge for cartridge 
height is normally supplied with the turntable. A 
clever idea, not mentioned in the instruction 
book, is that the reverse side of the turntable mat 
has a grid for overhang adjustment. 

Electrical matters 
As no mains earth is provided, the chassis of the 
turntable and the drive electronics is available at a 
ground terminal for grounding to the external 
amplifier. 

All pickup cartridge connections are fully 
isolated from this ground, with the pickup `wand' 
being connected to the signal ground of the right ' tnnel. 

Within the `wand' the capacitance between 
leads was minimal at 5 pF, with the remainder of 
the internal wiring having a capacitance of 38 pF 
per channel. Using suitable external leads it is 
easy to adjust the system to the recommended 
capacitance for any common cartridges, generally 
250 pF to 500 pF, with examples being quoted in 
the instruction book. 

Using the Stanton 680EL cartridge supplied 
there was no audible or measurable pickup from 
the turntable motor at any speed. However, the 
wires connecting to the cartridge were rather 
exposed and could be a source of hum pickup. 

Another feature was the quite exceptional 
isolation from vibration. Even tapping the base of 
the unit at very high level settings had little 
audible effect. 

Wow, flutter, speed 
Using a specially prepared lacquer, the speed at a 
nominal 331/2 rpm was found to be within 0.01% 
of nominal, with the 45 rpm and 78 rpm speeds 
having a precise relationship with 331/2 rpm (ie 
45.00 rpm and 78.26 rpm to the 60 Hz standard). 

In varispeed, the central position of the 
potentiometer was closely matched to the nominal 
speed, with the control offering +8 %/ -8.3% or 
+23.9%/ -23.0% on nominal speed for the two 
nominal ±6% and ±25% ranges. 

Again using a special laquer, carefully centered 
with a microscope, the IEC quasi -peak weighted 
wow -and -flutter was remarkably good at less than 
0.035% irrespective of the turntable speed. 

The start time at 331/2 rpm was consistently just 
short of 250 ms to the rated speed and wow -and- 
flutter, corresponding to approximately one tenth 
of a turn of the platter. 

Rumble 
Weighted rumble to DIN 45539 was measured at 
71 dB using a DIN 45544 rumble test disc. 
However, the measurement of rumble this way is 
always limited by the quality of the disc. 

Because of this, Thorens have developed a 
rumble test jig consisting of a steel spigot which 
clamps onto the turntable spigot with a collet 
fixing. A lightweight arm hangs on the test spigot 
in nylon bearings, with the pickup stylus placed 
on a pad on the arm. Using this device the 
turntable rumble was measured at 81 dB which 
is a more realistic figure than that obtained from a 
test disc. 

Conclusions 
This is a generally well made professional/semi - 
professional turntable with the arm suitable for 
many cartridges, the arm resonance being very 
well placed at 9 Hz with the Stanton 680 EL 
cartridge supplied with the review sample. 

Whilst the run -out of the platter can be 
bettered, the measured rumble and wow -and- 
flutter performance was of a very high standard. 

The remote control facilities and the fast start 
time make this unit well suited to broadcasting. 
The excellent suspension of the turntable is an 
asset for many other applications. 

"A pSMY' WI/RIGA 
Frequency Extender 

What sounds as good as a 
broadcast line and is cheaper, more 
reliable, and much easier to find ?* 

'Answer: Dial Telephone & Extender 

Broadcast lines at direct dial prices. 

For a free 10 day trial contact 
D.J. Shelton at Magnetic Pictures, Ltd. 

33 Franks Avenue, New Malden, Surrey, England 01- 949 -5934 
Comrex Corporation 
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Not just another pretty face, but 

A VERY SERIOUS AMPLIFIER (S 
This 

is the Model I16Audio 
Distribution Amplifier. High - 

performance with a single bal- 
anced input and six indepen- 
dently amplified transformer - 
balanced outputs. With careful 
design consideration given to 
application, performance and 
reliability, the 416 is ideally 
suited for use in any audio 
frequency application -even 
SMPTE time code distribution. 
Its versatile low -profile package 
may be used free standing, 
single or tandem rack 
mounted. The Model 416-the 
quintessential amplifier. Call or 
write for detailed information. 

RTC:CYCTFMC INCPRnFF'RSN'INAI INTFPf'.nMM11NICATInNSPRnFFS.SInNAI ANnInPRnDUCTS 

1100 WEST CHESTNUT STREET BURBANK, CA 91506.213/843 -7022 TWX 910- 498 -4987 TELEX 194855 ms 
A COMPACT VIDEO COMPANY 

WE DON'T MAKE MOTORCYCLES! 
WE DON'T MAKE FLAT MICROPHONES .. . 

We only make flat power amplifiers. 

Professional Power Amplifiers by HARRISON 

from ELLIOTT BROS. (AUDIO SYSTEMS) LTD 
9 Warren Street London W1. Telephone: 01 -380 0511 
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STANTON 310 
Hugh Ford 
This Stanton pre -amplifier is intended to accept 
the output from stereo moving coil cartridges and 
provide an equalised line level signal. In addition, 
a flat response is provided which is useful for 
certain test discs. 

The pre -amplifier is housed in a steel case 
provided with universal mounting brackets which 
may be positioned for mounting into a hole in a 

front panel, hanging below a surface or surface 
mounting. 

On the front, three self -illuminating locking 
pushbutton switches select an equalised/ 
unequalised characteristic, switch a high pass 
filter in/out and mains power on/off. There is also 
a power indicator LED. 

Recessed behind the front panel are 
screwdriver -operated multi -turn gain controls for 
the left and right channels, and screwdriver - 
operated high frequency trim capacitors. 

The power cable is fixed on the rear, with a 

recessed slide switch selecting American or 
European line voltages. An internal line fuse is 
mounted onto the printed circuit board. 

The inputs from the cartridge are on phono 

sockets with a recessed DIL switch providing a 
choice of capacitive loading in 50 pF steps. The 
remaining rear panel feature is the barrier strip 
connector for the audio outputs plus a ground 
terminal. These are all isolated from the power 
line ground. 

Within the unit there is a single printed circuit 
board supporting all of the components, which 
are clearly identified by screen printing. The 
instruction book contains full servicing 
information. All integrated circuits are socketed 
for ease of servicing and the general standard of 
construction is reasonable. 

Two complaints arise from inspection of the 
unit. First, the power cord does not have the 
correct UK colour coding and does not have 
labelling to tell the user the correct connections. 
Second, the clearance between the case of the line 
voltage selector switch and its terminals does not 
meet British Standard safety requirements. 

Inputs and outputs 
The gain at 1 kHz from the inputs to the outputs 
could be adjusted from 32 dB to 63 dB in the 
equalised or flat conditions, the gain as supplied 
being 40 dB. 

At the inputs the measured input impedance 
with no added capacitive loading was 48.4 kt/ in 
parallel with 12 pF and 47.4 kl in parallel with 11 

pF for the two channels. Adding capacitive 
loading showed the capacitors to be reasonably 
accurate at 201/196 pF, 100/92 pF and 48/45 pF 
for the nominal loadings of 200, 100 and 50 pF. 
The maximum acceptable input voltage was more 
than adequate at 220 mV. 

The unbalanced outputs had a very low output 
impedance capable of driving +20 dBm into 
600 H. It was, however, felt that the output 
configuration might cause trouble with some 
amplifiers, as the unisolated output is at + 13.5 
VDC, which feeds the output terminals via 
100 µF capacitors which may take a considerable 
time to charge. 

Frequency response and noise 
The frequency response of the two channels when 
in the equalised condition and fed via an inverse 
RIAA network is shown in the two top plots in 
Fig 1, with the flat position shown in the two 
lower plots. Clearly the unit (as supplied) is close 
to the optimum conditions. 

Fig 2 shows the extended response in the flat 
setting, together with the characteristic of the 
high pass filter which operates in the equalised 
and flat conditions, the filter being well designed 
with its 3 dB point at 28 Hz. Below this it 
rolls off at 18 dB /octave. 

The high frequency equaliser capacitors are 
only operational in the equalised mode, providing D 

MANUFACTURER'S SPECIFICATION 
Output: +20 dBm maximum. 
Frequency response: ±0.5 dB from 20 Hz to 20 
kHz in FLAT or NAB positions of mode selector. 
Distortion: THD <0.05% at 20 dBm. 
Output source impedance: 5 0, designed for 
loads 150 O or higher. 
Gain: adjustable 30 -60 dB. 
Rumble filter: 3 dB knee at 28 Hz, 35 dB at 5 Hz. 
Maximum input level at 1 kHz: 120 mV. 
Noise (input terminated by cartridge): 70 dB 
below 10 mV input at 1 kHz NAB curve, 44 dB 
voltage gain; 74 dB or lower with rumble filter 
in. 
Input resistance: 47 kit. 
Input capacitance: 15 pF, switchable in 50 pF 
steps to 350 pF maximum. 
Channel separation: 60 dB minimum (20 Hz to 
15 kHz). 
Input connectors: RCA phono jacks. 
Output connector: 5 terminal barrier strip. 
Power requirements: 100 -125 VAC or 200 -240 
VAC, 50 -60 Hz, 5 W maximum. 
Indicators: LED pilot light. 
Dimensions: 57x127x184 mm (21/4x5x71/4 in). 
Manufacturer: Stanton Magnetics Inc, Terminal 
Drive, Plainview, NY 11803, USA. 
UK: Wilmex Ltd, Compton House, 35 High Street, 
New Malden, Surrey KT3 4DE. 

FIG.I 
STANTON 310 PREAMPLIFIER 
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A better mic - no strings attached 
How does a mic with a Shure 
85 head and a dynamic range 
of 115dB sound? Perhaps 
there's a wre somewhere? 
Not on the HME System 85 
wireless microphone, it's a 
hand held just 8.95" long 
including integral antenna. 
System 82, the pocket version 
features these wide dynamics 
and a wide, flat response. It can 
be used with the best studio 
microphones and is ideal for 
wireless instrument links. 
So you can hear there are no 
strings attached. Technical 
Projects distribute HME radio 
products including diversity 
and talkback systems. 

Vie 
Communicate 

Solutions 

Manufacturers and distributors of Audio & Acoustic Measuring Equipment and 
products for the Broadcasting and Professional Entertainments Industries 

Tr Technical 
Projects Ltd. 

Unit 2, Samuel White's Industrial Estate, 
Medina Road, COWES, 
Isle of Wight, P031 7LP, (GB) 
Tel: 109831291553 
Telex 869335 TECPRO G 

The unique micro HS range by SONIFEX 
The perfect combination of innovative engineering design and superb technical 
specification, unequalled in performance and price. 
Impressive engineering quality with a rugged and consistent reliability, ... second 
to none. 

Our design team analysed the operation of cartridge 
machines, and invented a completely novel NAB tape 
transport system. The original SONIFEX servo -motor pinch 
system, offers FAST, QUIET and extremely COOL operation, 
together with a very low wow and flutter capstan drive. 
The heart of the micro HS, the transport system, is, 
machined from solid aluminium alloy, assembled by hand, 
with sealed for life micro precision ball races, each part 
designed and selected for optimum performance. 
The electronic design compliments the engineering quality 
with all regular adjustments placed for ease of alignment. A 
machine designed for fast servicing and ease of 
maintenance. 
The micro HS, a cartridge machine with superior 
characteristics and outstanding quality. Broadcasting 24 
hours a day in studios worldwide. 
To obtain literature or more details contact our U.K. sales 
office. 

SONIFEX Limited 15 College Street, lrthlingborough, Northamptonshire NN9 5TU, 
Telephone: 0933 650 700 Telex: 8954667 VBSTLX G SFX 
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REVIEW 
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TABLE 1 

22 Hz to 22 kHz RMS 
A weighted RMS 
CCIR weighted RMS 
CCIR weighted quasi -peak 
CCIR /ARM ref. 2 kHz 

-10 dB 

B0dB 

-100dß 

Noise in output (dBm) 
Dummy cartridge Shorted 

Left Right Left Right 
-64.0 -66.0 -63.0 -66.0 
-75.5 -78.0 77.0 -80.0 
-70.0 -72.0 -75.5 -76.5 
-65.5 -68.0 -71.5 -72.5 
-76.5 -78.5 -82.0 -83.0 

FIG.5 
STANTON 310 PREAMPLIFIER 
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-0.5/+ 1 dB at 10 kHz, or -1.0/+1.5 dB at 
15 kHz with respect to the standard equalisation 
curve. This means that calibration discs without 
pre -emphasis cannot be used for alignment unless 
appropriate compensation is added. 

Noise in the equalised condition was measured 
in the output at 40 dB gain with the input 
terminated in (a) a dummy cartridge (625 S1 and 
700 mH) and (b) a short circuit as shown in 
Table 1. 

This noise performance, while good, does show 
significant differences between the two channels 
which for some reason did not occur in the 
unequalised mode, where the noise with shorted 
input was identical to that of the left channel 
when loaded with a dummy cartridge. 

Power line hum was insignificant in the outputs 
with the internal power transformer being well 
shielded from the outside world. 

Distortion 
Individual second and third harmonic distortion 
at 40 dB gain and +20 dBm output is shown in 
Fig 3, where the third harmonic is rather high. 
However, at 10 dBm and lower output levels the 
second and third harmonics were below 0.02 %. 

CCIF twin tone intermodulation distortion at 
+10 dBm output is shown in Fig 4 to be at a very 
low level within the audio band, only rising above 
50 kHz. At lower levels this form of distortion 
dropped further. 

Other matters 
The square wave performance was very good both 
in the equalised and unequalised modes with no 
sign of ringing. 

As shown in Fig 5 the crosstalk between the 
two channels was insignificant, being less than 
70 dB at any frequency of interest. 

The pre -amp recovered from overload without 
any undesirable long term effects such as 
blocking. 

Summary 
This Stanton pre -amplifier is a good general 
purpose phono pre -amplifier suitable for 
broadcast and similar applications. 

The unit offers a suitably versatile interface for 
most cartridges with a gain and output level 
suitable for professional use. However, the 
manufacturer should attend to the power cord 
colour coding and the quality of the power line 
voltage selector. 

BROADCAST MONITOR RECEIVER 150kHz -30MHz 
Re 

acaswea 71 
0 a ¡hq S 4a pri/ d 

We have taken the synthesised all mode FRG7700M communications receiver and made several well thought out modifica- 
tions to provide a receiver for rebroadcast purposes or checking transmitter performance as well as being suited to 
communications use and news gathering from international short wave stations. 
PRINCIPAL MODIFICATIONS: `Radically redesigned front end stages yielding improved noise figure and overload levels, 
TOIP - 2dBm (originally - 21dBm) Balanced audio line output Reduced AM distortion Buffered IF output for monitoring 
transmitted modulation envelope on an oscilloscope Mains safety improvements. 
The receiver is available in free standing or rack mounting form and all the original features are retained: The new 
AM detector board achieves exceptionally low distortion; 
THD, 200 Hz - 6kHz at 90% modulation - 44dB, 0.6% (originally - 20dB, 10 %). 
Stereo Disc Amplifer 3 and 4 Peak Deviation Meter Programme and Deviation Chart Recorders Stabilizer Frequency 
Shift Circuit Boards 10 Outlet Distribution Amplifier Peak Programme Meter Illuminated Boxes, Circuit Boards and Ernest 
Turner Movements PPM5 Dual In -line Hybrid Stereo Microphone Amplifier. 

SURREY ELECTRONICS LTD, The Forge, Lucks Green, Cranleigh, Surrey GU67BG Te1.0483275997 
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t #0 

SB S 
gütt1& 

Sound 
Broadeasti n 

Equipment -siw 
An informal show of 
sound broadcasting 

equipment and services. 

Thursday 29th 
November, 1984 

Albany Hotel, 
Birmingham 

ADMISSION BY INVITATION ON.Y 

available from any exhibitor or 
the sponsors 

Audio & Design (Recording) Ltd. 
FREEPOST, Pangbourne 
READING RG8 1BR 

SPOT S]RED BY 

BROADCAST SOUND 

A POINT 

and 

Audio -f Design 
PROMO -IONS EXHIBITION 

Three leading microphones from Electro Voice 

that have become synonymous with the 

broadcast industry, all dynamic, and built to 
take years of hard work. 

635A Dynamic Omnidirectional 
The 635A is quite simply the most rugged, durable 
microphone Electro -Voice manufacture. A slow roll -off 
below 200 Hz ( -8 dB at 50 Hz) with a broad rise of several 

dB from 2,000 - 12,000 Hz results in bright yet natural 
vocal quality without the low frequency noise pick -up 
problems that can plague microphones with flat 
low frequency response. 

RE 20 Variable D Dynamic Cardioid 

The sound of the RE 20 has made it one of the most 

coveted, unique microphones in the world, and it is still 

one of the few true multi- use studio microphones. 

TOOLS OF 
TRETBADE 

However, unlike many condenser microphones, the RE 

20's dynamic element provides undistorted output at the 
high sound pressure levels found in up -close vocal and 

instrument miking (in excess of 160 dB), its Variable -D 

design frees it of any bass -boosting proximity effect 

RE 50 Shock -mounted 
Dynamic Omnidirectional 

This mike was designed expressly for hand -held 
newsgathering work. It has the same tailored frequency 
response and high output level as the famous 635A. The 

RE 50's rubber shock -mount "mike- within -a -mike" design 

achieves a degree of shock isolation never before known 
in the industry. The construction is also 

highly resistant _.: -«sue «< to damage from 
mechanical shock.: 

RE 50 RE 20 
Many Electro -Voice professional product dealers can 

arrange hands -on trials at no cost to you. For further 
information please contact your E -V dealer or write to: 
Shuttlesound Ltd. Unit 15, Osiers Estate, Osiers Road, 

London SW18 1 EJ. Telephone: 01 -871 0966 
Telex: 27670 Shutso G 

SHUTILESO 

635A 

JJ 

\D 
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REVIEW 

STANTON 680EL 
AND 680SL 
Hugh Ford 

Both these cartridges are of similar design with 
the cartridge fitted into a metal body, providing 
screening from external hum fields. At the back of 
the cartridge the four 1.27 mm diameter connec- 
tion pins are identified with the channel and 
colour coded with the standard pickup coding -a 
good feature. 

At the front the interchangeable stylus `plugs' 
into the cartridge proper. A good stylus guard is 
supplied. The 680EL cartridge, with its elliptical 
diamond stylus, is specifically designed for back 
cueing and general broadcast and disco purposes, 
while the 680SL has a nude stereohedron stylus 
and is intended for `home disco' use, according to 

the manufacturer. 
Initial inspection of the styli under a micro- 

scope showed both to be in good condition, but 
the stylus on the 680SL needed cleaning. 

Interfacing 
The recommended load for both cartridges is the 
normal 47 kr2 in parallel with 275 pF. This load 
was used for all tests, which were undertaken 
using the Thorens TD524 turntable and arm, set 
to track at 3 g unless otherwise stated. 

At 1 kHz the output voltage of the 680EL was 
0.87/0.92 mV /cm/s; with the 680SL slightly more 
sensitive at 1.1/1.15 mV /cm/s, the former being 
just on the manufacturer's tolerance limit. 

The DC resistance for the 680EL was 129012 
and the 680SL was 1240 11. The inductances were 
close to the specified 930 mH. 

FIG.1 
STANTON 680EL 
FREQUENCY RESPONSE 
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FIG .2 
STANTON 680SL 
FREQUENCY RESPONSE 
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FIG.4 
STANTON 680SL 
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eels 
audio S150 Most 

Economical 
Console 
Custom designed tc suit broadcast 
requirements at a price and of a quality no 
other self -op on -air mixer can approach. 

522 
Reportophone 
Super Reportophone give., you both 
telephone communications with super 
intelligibility and music line feed in the same 
compact portable mixer. 

Qeela 
Hondsruglaan 13a, 5628 DB Eindhoven 

audio Tel: 040- 42445° Telex: 59281 BOLLE NL 

Audio 
CÁLR C; 

Audio Design CalreE Ltd., P.O. Box 182, Reading, RG2 9BA 

1Q (0734) 861088 Telex 848722 ADR UK 

- -- 
Mer 

Mr 'lea f -.- 

.., 

. 
Cuemaster 

The Reliable Professional 
Cartridge Machines. 

Right before your eyes... Probably the best value 
Audio on Video Cartridge Machine in the 

uniVUeri a puts an end 
to audio morntoring problems. World 

Now available with Monster 
(stereo phase error detector) 

See Hugh Ford's Report in /ast month's issue 

Choice of VU o- PPM ballistics 
Peak Flasher 
Adjustable siler 3e sense Granet Communications Ltd. 
Transparent to monitor video 
Compatible MI- European standards 

-- THE REAL WORLD 
- TECHNOLOGIES 

' - -, GROUP, INC. 

39 Beechcroft Manor, 
Oatlands Drive, Weybridge, 

Surrey KT139NZ y 
3176 Pullman St . Suite 106, C _ sta Mesa, CA 92626 (714) 957 -1061 Tel: (0932) 47785. 
UK Distributors Technical Projects Ltd. (0983) 291553 
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REVIEW 

Both cartridges weighed 5.5 g, with the corn - 
pliance being measured as 19 CU for the 680EL 
and 15 CU for the 680SL, both well matched to 
the pickup arm in use giving resonant frequencies 
of 9 Hz and 10 Hz respectively. 

The vertical tracking angle was satisfactory at 
18° for the 680EL and 21° for the 680SL, 
measured with the CBS STR -160 vertical tracking 
angle measuring disc. 

Frequency response 
and channel separation 
For these tests the outer tracks of the Bruel and 
Kjaer QR2010 test record were used. Fig 1 and 
Fig 2 show the responses of the two channels for 
each cartridge. While the left/right matching of 
both cartridges was good at 1 kHz, the 680EL 
showed a slightly better match and more control- 
led frequency response than the 680SL, which 
had a slightly extended high frequency response. 

Channel separation was measured selectively 
using a Bruel and Kjaer 2010 Heterodyne Analys- 
er in conjunction with a type 1901 Tracking 
Frequency Multiplier. Figs 3 and 4 show the 
results of the two cartridges, with the upper plot 
showing the output of the right channel related to 
the crosstalk in the left and right channels in the 
lower traces. Table 1 summarises the properties 
of the worst channels. 

Tracking and distortion 
Figs 5 and 6 show square waves reproduced from 
the CBS STR -111 test disc for the 680EL and 
680SL cartridges respectively, taking the worst 
channels. Both cartridges exhibited a degree of 
ringing on the edges. 

Using the same disc the intermodulation tracks 
were used to audibly check the amplitude at 
which mis- tracking occurred, with reference to a 
peak amplitude of 1.12 µm (see Table 2). This 
shows that the tracking capability of both car- 
tridges is good with the 680EL being marginally 
better than the 680SL. 

Further objective tests were done using the 
Shure Audio Obstacle Course Era III which 
confirmed the above results. Tracking at 3 g, both 
cartridges managed the musical bells test and just 
managed the drum test. Level four of the 
sibilance test was marginal on both, with level five 
giving a `spitting' sound. Level four of the violin 
test distorted on both cartridges. 

Conclusions 
These are respectable cartridges offering a good 
performance when tracking at 3 g or more. Hi -fi 
pundits may not like the idea of 3 g, but they are 
ideal for professional use.O 

MANUFACTURER'S SPECIFICATION 
Frequency response: 680EL -20 Hz to 20 kHz. 
680SL -20 Hz to 20 kHz. 
Nominal output: 1.1 mV /cm /s ± 2 dB. 
Channel separation: 30 dB. 
Load resistance: 47 ktt. 
Load capacitance: 275 pF. 
DC resistance: 1,300 Çt approx. 
Inductance: 930 mH approx. 
Channel balance: within 2 dB. 

Fig 5 

Stylus tip: 680EL- 0.4x0.7 mil elliptical di- 
amond. 680SL -nude stereohedron. 
Tracking force: 680EL 2 -5 g. 680SL with brush: 
3 -6 g. 
Resulting tracking force: 2 -5 g. 
Cartridge weight: 5.5 g. 
Manufacturer: Stanton Magnetics Incorporated, 
Terminal Drive, Plainview, NY 11803, USA. 
UK: Wilmex Ltd, Compton House, 35 High Street, 
New Malden, Surrey KT3 4DE. 

TABLE 1: crosstalk 
Crosstalk 100 Hz 1 kHz 10 kHz 
680EL 20 dB 30 dB 13 dB 
680SL 20 dB 26 dB 20 dB 
Test disc limits 20 dB 30 dB 30 dB 

TABLE 2: mistracking levels 
Tone 400 Hz 200 Hz 

Vertical Lateral Vertical Lateral 
680EL at 3 g > +18 dB > +12 dB > +18 dB > +12 dB 
680SL at 3 g +15 dB > +12 dB +18 dB +9 dB 
680EL at 1 g +12 dB 112 dB +15 dB +9 dB 
680SL at 1 g +12 dB +9 dB +12 dB +9 dB 

Fig 6 
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Klotz. 
The best 
selling 

cable in 
Europe! 

4.5mm INSTRUMENT CABLE 

5 5mm INSTRUMENT CABLE 

8.0mm INSTRUMENT CABLE 

MIC CABLE 

MD= 
2.5mm2 CO -AXIAL SPEAKER CABLE 

1.5mm2 SPEAKER CABLE 

MULTIPAIR CABLE 8 -32 PAIRS 

The superbly engineered range of Klotz 
cables, are now available in England. 

These cables combine excellent 
electrical performance with remarkable 

toughness, flexibility and ease of 
preparation. 

When quality and reliability are 
essential specify Klotz. 

For details and specification sheet call: 

01 -388 5392 
SOLE IMPORTERS AND MAIN DISTRIBUTORS 

Cit 
Cable 

Technology 
72 -74 Eversholt Street, London NW1 1 BY 

KLOTZ CABLE DEALERS 
Kelsey Accoustics: 01-7271046 Turnkey: 01 -202 4366 

Don Larking Audio: 0582 450066 
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SERIES 65 
TRIE MIXER THAT DOESN'T 
LIVE UP TO EXPECTATIONS 
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TRIDENT 

If çou're looking for a compact, economically priced mixer that will grow 
with your needs for 4, 8 or 16 track operation, you've probably been 
disappointed with the lack of `Big Studio' facilities they have to offer. 

Series 65 is a `Big Studio' mixer in a compact frame at a very 
economical price. Fully modular, these are just some of the stunning 
features: Four band E.Q. (incorporating 2 swept mid ranges), eight 

au.iliary sends (balanced), separate mic and line inputs (balanced), stereo 
so:o, auto -mute, monitor equalisation (three band incorporating a swept 

mid range and routable to group or monitor), four echo returns and 
un que `Group assignment' which allows 8 or 16 track recording without 

the need for cross patching or paralleling outputs. 
Technically the console offers the same sonic quality that has made 

TRIDENT a legend among world class recording studios around the 
wcrld. Check out the SERIES 65 today. hi a world where you'd expect 

alternatives, there is only one : TRIDENT. 

Trident Audio Developments Ltd. 
Shepperton Studio Centre Shepperton Middx. T W17000, U.K. 

Tel: Chertsey (09328) 60241. Telex: 88139282 TRIMIX G 

Trident U.S.A. Inc. 280 Mill Street, Ext, Lancaster, Mass 01523 U.S.A. 

Tel:617 -365 2130;!617 368 0508 Telex: 951546 294105 TRIDENT 
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THE SPIN TIME 

Our range of tape timers will transform 
machines such as the A77, PR99 and 5050 
which don't have real -time counters. For 
readers in the States, we have a special 
version for the Ampex AG440! 

Call us for details now! 

APPLIED MICROSYSTEMS 
TOWN MILL, BAGSHOT ROAD, 

CHOBHAM, WOKING, SURREY GU24 8BZ. 
Tel. Chobham (09905) 6267 Telex 8952022 CTYTEL 

( FITCH INTRODUCING THE NEW CUEMATIC)) 
NAB CARTRIDGE MACHINES 

HOSPITAL 
RADIOS 
Please enquire 
about our 
special free 
trial offer and 
price discounts. 

Export 
enquiries 

. welcomed. 

Please note 

our new 

address as 

shown below from 

15th February 1984 

G 

",:_`É .. 
T.301 MP Single decker MONO REPLAY 
T.302 MP Double decker MONO REPLAY 
T.301 MPR Single decker MONO RECORD/ 
REPLAY 
T.302 MPR Double decker MONO REPLAY & 
RECORD /REPLAY 

£225.00+ VAT 
f399.00+ VAT 

£375.00+ VAT 

£535.00+ VAT 

MARTIN FITCH LTD., 
1 Cambridge Road, Eastbourne, East Sussex, 

England BN22 7BS. Tel. 0323 -645471. Telex 944259 

It's easy to complain 
about advertisements. 

But which ones? 
Every week millions of advertisements appear in print, on posters or 

in the cinema. 
Most of them comply with the rules contained in the British Code of 

Advertising Practice. 
But some of them break the rules and warrant your complaints. 
If you're not sure about which ones they are, however, drop us a line 

and we'll send you an abridged copy of the Advertising Code. 
Then, íf an advertisement bothers you, you'll be justified in 

bothering us. 

The Advertising Standards Authority. 
If an advertisement is wrong,were here to put it right. 

ASA Ltd. Dept 2 Brook House. Tomngton Place. London WC1E 7HN 

This space Is donated m the interests of high standards of advemsmg. 

Subscribe Now - - - - - - - - - - - - - - - 
1 I We hope you are enjoying reading 

this special issue of 

EBROADCAST SOUND 
'The new bi- monthly for professionals 

in sound broadcasting and allied fields. I Launched in September 1982, 
EBROADCAST SOUNDD is becoming 
the professional's choice; 

Make it yours. 
I Keep in touch. Subscribe to 

EBROADCAST SOUNDED now. 
The international magazine for 

1 

professionals in sound 
broadcasting. 

- -- - - - - - - - - 
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- - - - - - - - - 
Please send me magazine for issues. 

I enclose a cheque /postal order /International Money Order 
payable to UNK HOUSE MAGAZINES for £6.000K or f8.75 Overseas 

US rates: $20 surface, $35 airmail 
Or debit mÿ credit card account VISA 

(please tick box) 

CREDIT CARD NO 

SIGNATURE 
j% Credit card holders can order V simply by ringing 01-686 2599, 

ext 432, quoting your credit card number 

NAME 

ADDRESS 

(please print in block capitals) 

I understand that I am committed to one year's subscription to the above magazine, 
and should I wish to cancel my subscription, no refund will be made. 

To: 

The Subscriptions Department, Link House Magazines (Croydon) 
Ltd., Link House, Dingwall Avenue, Croydon CR9 2TA, Registered in 
England and Wales No. 1341560 

- - - - IN - - - - - - 
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= 
Milab DC96B 

The Studio Condenser 
`Cardioid. 

\FERROGR,APH 
---- 

Audio Video Marketing Limited 
Unit 20/21, Royal Industrial Estate, Jarrcw, Tyne & Wear, NE32 3HR. 

091- 4893092/4896233. Tele,' 537227. \ 

PROFESSIONAL MIXERS 
FOR 

PROFESSIONAL MIXERS . . 

Find out ¡bout the 'Compact' 
AUSTRALIA 
db Audio 
33 Lowan Avenue 
Lower Templestcive 
Vic. Australia 31117 
Tel: 8508721 
DENMARK 
Professionelt Ud =tyr. 
Teknisk Film Labcratorium A/S 
Nyvej 17, DK -18 i1, Kobenhavn V 
Tel: 01 .313263 

range of Mixers from Film -Tech 

Film -Tech Ltd. 
Moy House, Moy Road 
Roath, Cardiff 
S. Glamorgan 
Tel: 0222 493230 
ITALY 
Professional Equipment 
Via Le Famagosta 37 
20142 Milano 
Tel: 02 -81 78 39 

SRL 

SWEDEN 
Cine Sweden 
Narr Malarstrand 12 
112 20 Stockholm 
Tel: 08/54 18 55 

SWITZERLAND 
Dr. W. A. Gunther 
CH -8702 Zollikon- Zurich 
Seestrasse 49 -51 
Tel: 01/391/ 39 39 

79 

www.americanradiohistory.com

www.americanradiohistory.com


CLASSIFIED °CLASSIFIED °CLASSIFIED 
Advertisements for this section must be pre -paid. The rate is 36p per word, minimum £7.20. Box Nos. £2.50 extra. Semi -display rates on application. 
Copy and remittance for advertisements in November issue must reach these offices by 12th September addressed to: The Advertisement Manager, 
Broadcast Sound, Link House, Dingwall Avenue, Croydon CR9 2TA. 

Note: Advertisement copy must be clearly printed in block capitals or typewritten. 
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA, and the Box 
No. quoted on the outside of the envelope. The district after Box No. indicates its locality. SEX DISCRIMINATION ACT 1975: No job advertisement 
which indicates or can reasonably be understood as indicating an intention to discriminate on grounds of sex (e.g. by inviting applications only from 
males or only from females) may be accepted, unless (1) the job is for the purpose of a private householder or (2) it is in a business employing less 
than six persons or (3) it is otherwise excepted from the requirements of the Sex Discrimination. A statement must be made at the time the 
advertisement is placed saying which of the exceptions in the Act is considered to apply. 
The attention of advertisers is drawn to "The Business Advertisements (Disclosure) Order 1977 ", which requires that, from 1st January 
1978, all advertisements by persons who seek to sell goods in the course of business must make that fact clear. From the above date, 
consumers therefore should know whether an advertisement relates to a sale by a trader or a private seller. 

SERVICES 

INCLUDED, EVERYTHING you require 
in cassette duplication, Hire, Sales, 
Consultancy and Training- Brochure, ADO 
01 -761 0178. Also available freelance 
producers and engineers. SERVING THE 
MUSIC INDUSTRY. 
PROFESSIONAL TRANSLATIONS of 
your technical documentation. 
English- German -English. Best references in 
RF and studio fields. Please contact: W. 
Luhne, P.O. Box 1353, D -5608 
Radevormwald, FRG. 

3M WOLLENSAK SERVICING 
Servicing to manufacturer's specification by 3M 
trained engineers. Bulk supplies of SCS 
Cassettes C2 -C100. Fast Copying Service. 
Prompt personal attention. 

Tandberg Main Dealers 

SOUND CASSETTE SERVICES LTD. 
P.O. Box 2, South Chard, Somerset TA201 LR 

Tel 0460 20988 

SCOTTISH BASED REAL -TIME 
CASSETTE COPYING SERVICE 

Offers C60s from your own á" master, 
18p + cassette cost. 

Mobile recording by ex -BBC 0.B. engineer 
specialising in live stereo mixes, available for Local 

Radio sub- contract work. 
Richard Silver 

SILVER SOUNDS 
RECORDING SERVICE 

449 QUEENSFERRY ROAD 
EDINBURGH 

Telephone: 031 -336 3641 

SPEEDY R EVOX SERVICE 

Plus TEAC, NAGRA, UHER. Large spares stock held 
Approved REVOX modifications undertaken 

A personal service by experienced engineers, 
plus collection and delivery 

34 Danbury Street, London N1 8JU 
Telephone 01-359 9342 (24 hours) 

RAPER &WAYMAN 

SITUATIONS VACANT 

THE SERVICES SOUND AND VISION CORPORATION 

BROADCAST AND 
ELECTRONIC ENGINEERS 

Required for work in the Broadcast Engineering and Production Department of the 
SSVC which provides Radio, Television and Training Services for the British Forces and 
their dependents in the UK and abroad. 
Candidates (preferably aged 22 - 35) should be educated to HND standard in 
electronic and electrical engineering and have work experience in broadcast or related 
industries. 
The work, often overseas, includes the operation, maintenance and installation of the 
full range of professional radio and television studio equipments and, in some areas, 
medium wave and VHF transmitters. 
The salary offered is in the range £7967 - £10325, tax -free when on overseas service 
plus generous tax -free overseas allowances and other fringe benefits. 
There are promotion prospects to higher grades and opportunities for training and 
transfer to other departments of the SSVC. 

Write for application form to: 
Mr E G Locke, Personnel Officer 
The Services Sound and Vision Corporation 
Chalfont Grove, Narcot Lane, Gerrards Cross, Bucks. SL9 BTN. 

allow 
Appointment Services Limited 

Telephone' 

Recruitment Consultants 
9 Camaby ree, London W IV IPC 
Telephone 01247 4174 (5 lines) 
Telex 21979í25247 FP/ Ie 

PROFESSIONAL 
AUDIO/VISUAL ENGINEERS 

As specialists in the recruitment of 
engineering staff for the recording industry. 
We have been retained by a number of companies 
looking for high calibre staff with the 
positions below available. 
Customer Support Engineer - previous 
experience in studio is essential for work on 
mixing and magnetic equipment. Must have 

good digital /analogue experience and desire 
to learn computer techniques. 
Production Test Engineers - previous 
digital /analogue test experience with full 
range of manual test gear and some A.T.E. 
Studio Installation Staff - various skills 
required for complete installation across 
country. 
For further details of these and other 
positions, please send detailed C.V's to 

JOHN DAVIS or Call 01 -434 4174 

Experienced maintenance engineer 
required to maintain 3 multitrack 
sound studios in London NW1. Hours 

flexible, terms negotiable. 
Phone Pete Brown on 01 -586 1271. 

80 BROADCAST SOUND, SEPTEMBER/OCTOBER 1984 

MERSEY TELEVISION requires 
a Sound Mixer (Senior Engineer 

Grade) with broadcast 
experience in production sound 
mixing and dubbing, to work on 

Channel 4's twice -weekly drama 
serial, "BROOKSIDE ". 

Please apply with lull c.v. to: 

Josephine Edwards, 
Personnel Administrator, 

Brookside Productions Limited, 
43 Brookside, 
West Derby, 

LIVERPOOL L12 OBA. 

WANTED 

WANTED - microphones, pre 1940, for 
my microphone museum. Bob Paquette, 107 
E. National, Milw. Wis. 53204 U.S.A. 
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35 BRITANNIA ROW LONDON NI 8QH 

BRITANNIA 
ROW 01 226 3377 

DIGITAL 
AUDIO 

RENTALS 
SONY _r_._, , as t..... 

PCM 1610 DIGITAL AUDIO PROCESSORS 

5850D/A U -MATIC RECORDERS 

DAE 1100 DIGITAL AUDIO EDITOR 

PCM Fl DIGITAL AUDIO PROCESSORS 

BETAMAX RECORL ERS 

FULLY EQUIPPED AIR COND TIONED 
DIGITAL EDITING &TRANSFER FACILITY 

Hb 
HHB Hire & Sales, Unit E New Crescent Works. Nicoll Road, 
London N W 10 9AX.'lèlephone: 01- 9613295. lèlex: 923393. 

FOR HIRE 

Birmingham Sound Hire Ltd 
0902- 751184 

MICRON RADIO MICS 
DIVERSITY SYSTEMS, 

MOTOROLA WALKIE TALKIES 
MIXERS, NA GRA 4.2's 

BROCHURE AVAILABLE 

FOR SALE TRADE 

YOU ARE NEVER FAR FROM A 

PARTRIDGE 

COMMUNITY 

BROADCAST MIXER 

Dial 03745 3381 or 03745 3256 for full details 

ITC TRIPLESTACK cart machine. 
Immaculate condition. Ex private studio. 
Fully tested, performance confirmed as new. 
£1750 +VAT. Canford Audio 091 -413 7171. 

TANNOY REDS in Arden Cabinets. Good 
condition. £400pr. Please call (01) 481 8615 

Uher CRI 60 and Marantz CP230 Porte31e Cassette 
recorders in stock plus a wide range of accessories. 

MICHAEL STEVENS ft PARTNERS 
The Homesdale Centre, 

216/218 Honesdale Road, Bromley, Kent BR1 202. 
Telephone: 01 -464 4157 

FOR SALE 
Levers -Rich 8 track 1" recorder, 

Alice 10/4 mixer 
12 years old £2,000 o.n.o. 

Electrosonic digital multiplex 
clock ES1857 £200 

Contact: 
COMMUNICATIONS UNLIMITED 

54 Inglethorpe Street, LONDON SW6 

Tel: 01 -381 4333 

35 BRITANNIA ROW LONDON NI 8QH 

BRITANNIA 
RO W 01 226 3377 

STUDER A80 MK1 8 TRACK 
FOR SALE 

EXCELLENT CONDITION 
£4500 

01 481 8615 

TECHNICS SL1200 MkII TURNTABLES IN STOCK f 191.30 +VAT 
Please contact us for more information and 

comprehensive price list 
Trade enquiries welcomed 

MICHAEL STEVENS Et PARTNERS 
The Homesdale Centre, 216 -218 Homesdale Road, 

Bromley, Kent BR1 20Z. Tel: 01 -464 4157 

STUDIO DESIGNERS 
AND CONSULTANTS 

STUDIO CONSTRUCTION 
Studio environments built to the highest standards. 
Our services include: 
Fully engineered floating floors, suspended ceilings, high 
density doors, sound lock lobbies, concrete and brickwork, 
double glazing, low frequency absorbers, attenuated 
ventilation systems, insulating sealants, acoustic screens, 
electrical and electronic installation, equipment sales and 
commissioning. 

U.K. and international projects undertaken. 
Planning. design and materials export. 

Ring RECESSION RECORDINGS 
01 -985 7573 - London, England 

81 

www.americanradiohistory.com

www.americanradiohistory.com


CLASSIFIED ORDER FORM 
Please use this coupon for your sales or wants. Rates 36p per word. Minimum £7.20. Box nos. £2.50 
extra. Cheques payable to Link House Publications (Croydon) Ltd. To: Broadcast Sound, Classified 
Advertisements Dept., Link House, Dingwall Avenue, Croydon, CR9 2TA. Please publish the advertisement below 
for insertion under the heading 

Name 

Address. 

1 

Cheque /P.O. enclosed £ 

Is a Box No. required Yes /No. If no, please include 

remittance to cover name and address and /or Tel No. 

Please write in block capitals. 
J 

INDEX TO ADVERTISERS 

A.K.G. 
Advanced Music Systems 
Amek Systems & Controls Ltd . 

Applied Microsystems Ltd . . 

Audio & Design (Recording) Ltd 
Audio Engineering Ltd 
Audio Kinetics Ltd 
Audio Video Marketing 
Audix Ltd 
Cable Technology 
Capitol Magnetic Products 
Comrex 
CRL 
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E. A. Sowter Ltd 
Eardley Electronics 
Eela Audio 
Elliot Brothers 
EMT 
Enertec 
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Future Films Developments 
F. W. O. Bauch Ltd 
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H.W. International (Shure) 
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Industrial Acoustics Co Ltd 
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airmail. All enquiries to: Subscription Department, Link House Publications PLC, Link House, Dingwall Avenue, Croydon CR9 2TA, Great Britain. Phone: 01 -686 2599. Published by the pro- 
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An Engineer's Dream - 
we test your 

= equipment 
not your 
patience. 

Technical Projects new microprocessor controlled 
MJS401D Audio Measurement :system removes the 
frustration from test, leaving ergi leers more time and 
energy for finding problems and soh ing them. 

Balanced, floating inputs and our puts make measuring 
system earthing problems a thing of the past. 

Special clamping circuits make o «erload recovery nearly 
instantaneous, speeding up the measuring cycle and 
preventing damage. 

RF shielding prevents interference ruining measurement 
accuracy. Immeasurable breaktf rough between the 
oscillator and measurement system prevents erroneous or 
unstable measurements. 

And measurements are fast and Easy to make. 
But, what measurement facilities does the 401 D offer? 
Level measurement on a meter calibrated +/- 12dB 

about centre zero, making equalizer testing easy. The 
centre scale ranges from -95 to +45dBu, enabling all 
audio devices to be measured without add -ons. The 
instrument noise floor is low enough to allow measurement 
of today's finest digital audio systems. And, an expanded 
scale giving +/- 1 5dB full scale makes 0.1dB variations 
as easy to see as 1dB used to be -- all without mirrors or 
magnification. Get that frequency response really flat. 

Noise measurement to CCIR L'68, Dolby ARM, and 
optional additional weighting filters are provided. With the 
selection of AVERAGE, RMS, QUASI -PEAK, and PPM 

meter characteristics, measurements can be made to 
almost any standard,giving you world -wide market access. 

Total Harmonic Distortion can be measured down to 
0.002%, automatically, including auto -range setting, auto - 
level setting, auto -nulling and an automatic tracking high 
pass filter to cut out the rubbish. All of this takes just 2 
seconds, cutting test time and improving measurement 
quality. 

IMD will optionally be available to a variety of standards. 
Crosstalk measurements are made using a unique 

tracking bandpass filter. This tunes itself to the crosstalk 
frequency, suppressing noise by 12dB and making the 
crosstalk as easy to see as it is to hear. 

Frequency measurements are updated 4 times per 
second, even at low frequencies. But, it is accurate too. 
You can now measure loudspeaker resonance in seconds. 

Automatic test systems? Yes! Using the optional IEEE - 
488 interface, you can control all instrument functions and 
read out all of the data remotely. And, TECPRO will be 
providing a set of useful utilities to help you on your way. 

The optional plug -in oscillator is quite a performer too, 
with its own built -in microprocessor controller providing a 
package of useful tricks. 

Give your engineers a break, speed up the work, and 
improve the quality of your audio output at the same time. 
Technical Projects MJS401 D Audio Measuring System. 
Can you afford to be without one? 

irTechnical Projects 

Unit 2, Samuel White's Ind. Estate, 
Medina Rd., Cowes, 
Isle of Wight, P031 7LP (GB) 
Tel. Isle of Wight (0983)291553 
Telex 869335 TECPRO G 
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FOR THE BBC, 

IT'S THE OTARI EDGE. 
The BBC place the highest 

technical demands upon the 
equipment they evaluate. These 
thorough technical evaluations are 
well known to the professional 
audio manufacturer, and the 
resultant decisions are well- 
respected. For their many facilities, 
the uniformity and standardisation 
of equipment performance is often 
of paramount importance. When 
the BBC specify the equipment 
which consistently meet their 
critical requirements, they assure 
the highest quality production and 
delivery of Britain's premier 
broadcast programmes. 

The BBC choose the Otani MTR- 
90 Series II for much of their 
multichannel work. 

The BBC selected the MTR-90 
tape machines for many of the 
same reasons you would: superb 
sound quality, easy interface with 

Application: 

laTR -90 
multic a order 
Master 
for Music 
Production 
BBC/Cardiff' Wales 

video editing systems and 
synchronisers, an advanced 
microprocessor -based tape 
transport, and a reputation for 
reliable performance. 

The MTR-90 handles your Master 
tapes with the utmost care, whilst 
giving you the fastest transport 
performance of any 2" professional 
recorder made. The compact MTR- 
90 fits easily into the smallest 
machine or sound control room. 
An equally compact Remote 
Session Controller comes standard 
and an optional full- function 
autolocator may be easily fitted 

Whether your work is in music, 
radio, multi- media, film or 
television audio production, there 
are many advantages to owning an 
Otani. 

We invite you to critically 
evaluate the recorders that will put 

you where you need to be: at 
Technology's leading -edge. 

To receive full technical 
information and a demonstration 
please contact one of our author- 
ised professional Dealers or ring us 
at 0853 -8222381. Otani Electric 
(U.K) Ltd, 22 Church Street, 
Stough, Berks, SL1 1PT, U.K 
Telex 849453 OTARI G. 

Authorised Dealers: 
ITA, 1 Felgate Mews, Stucland 

Street, London W6 9JT 
01 748 9009 

TURNKEY, Brent View Road, 
London NW9 TEL 01 202 4366 

&IJQgfl® 
Technology You Can Trust 

c' : 

- - s 
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