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Few developments in the
twentieth century have been as
important as the mass expansion
of radio and television throughout |
the world. Within three generations
a ‘wireless trade’ born in cottage-
industry conditions has grown
into an industry of dynamic
opportunities, exploiting modern
technology to its limits.

The Setmakers chronicles the
development of the British story, a
Hollywood style saga reflecting the
rise of the colourful entrepreneurs

' who responded to the explosive
| growth of radio in the 1930s and |
television in the 1950s — and the |
subsequent demise of some in the
lean years that followed. The
rapid development was not
without cost; the speed of change
of the industry has left many in its
wake and witnessed some hugely
expensive casualties. v
The personality clashes, power
struggles and crashes reflect the |
growth of an industry which
has developed into a highly
jinterdependent relationship of *
setmakers and broadcasters. The
instigation of the BBC by the
setmakers set the pattern for a =

major technological developments
in Britain. The chaos surrounding

the UK dramatically illustrates the
penalties of allowing such
collaboration to falter.

The setmakers have created an
industry that is now a giant which
can tell us of its own successes
and failures within moments
anywhere in the world. The media *
spectacle goes on with the
sfindustries of Europe, the States
and Japan poised to continue the
battle for supremacy in both =
echnology and the market place |

a challenge for the nineties

And beyond!
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FOREWORD

The 1980s have seen a revival in the fortunes of Britain's setmaking
industry after a major restructuring, and in 1988 we at BREMA
decided that its story ought to be set down while its early days were
still within living memory. This absorbing book is the outcome of that
decision.

A constant theme running through it is the interdependence of
setmaking and broadcasting. Whether it is the BBC in the 1920s
making changes that will commit crystal-set listeners to buying valve
receivers, or the BBC and the IBA jointly launching teletext in the
1970s, the broadcasters’ plans for progress can succeed only if
setmakers come up with the right products at affordable prices. For
their part, setmakers depend on the broadcasters’ making their new
developments attractive, so that people will buy those products; in
1964 sales of the new dual-standard television sets were depressed by
public indifference to BBC2, launched as Britain's only 625-line
channel.

Initially, the interdependence was total — broadcasting to a nation
without receivers would have been as futile as tuning receivers across
an empty waveband — and reading the first chapter I am struck by
how well Britain managed to break that vicious circle. A group of
leading electrical and wireless-telegraphy manufacturers, eager to
exploit a promising new line of business, negotiated with an all-
powerful, unenthusiastic Post Office. It was not, one might have
thought, a very promising approach, yet by hammering out the



constitution of the British Broadcasting Company, and by appointing
John Reith as its General Manager, the manufacturers founded one of
twentieth-century Britain's most admired institutions; the Company
became the Corporation in 1927, Similarly, it was a setmaker that
made a crucial contribution to high-definition television by developing
the Emitron camera, and by 1937 Britain was showing the world that
television was a practical entertainment medium, even if still far
beyond most people’s pockets.

Before the industry had fully come to terms with television the war
took it into the even more challenging realm of radar, and also gave it
a major role in updating the Services' radio-communication
equipment. It acquitted itself with distinction, and the return of
peacetime brought fifteen years of growth and prosperity. replacement
of the nation's stock of aged radio receivers dovetailing into the
expansion of television.

Up to 1960, in fact, this book chronicles mainly success, with
some failures by way of contrast, but then for almost twenty years the
balance is reversed. The television market suddenly declined, and
over-capacity condemned leading setmakers to take-over, while
imported transistor portables practically annihilated radio
manufacture. Colour generated a brief boom in the early 1970s but
there were chastening reverses to be endured before Britain finally
attained a profitable setmaking industry performing to world quality
standards — though, like its overseas counterparts, it is almost
entirely owned by multinationals, most of which are Japanese.

Through it all, the setmakers have continued to collaborate actively
with the broadcasters. They deserve much credit for their part in
planning and implementing the difficult transition from 405-line
monochrome television to 625-line colour, and more recently in
exploiting a number of major technical developments that the
broadcasters have devised. As a trade unionist I am proud that, by
their enlightened approach to industrial relations, management and
unions have together contributed greatly to the industry’'s
revitalization. Today's professional managers may give rise to fewer
anecdotes than Keith Geddes and Gordon Bussey have gathered
concerning the autocratic bosses of the past, but I suspect that on the
whole these colourful characters are more rewarding to read about
than they were to work for.

Before I leave you to enjoy this book, I must tell you that there is
another one waiting to be written, [ hope, though as yet it is no more
than a tentative notion. In the 1950s, long-playing records and VHF
broadcasting laid the foundations of a high-fidelity audio industry,
mainly consisting of small companies, which has been one of post-war
Britain's notable successes. Its story is well worth telling but it could
not have received its just deserts within the confines of this present
book and indeed merits a book of its own. The Hi Fi industry's trade
association, The Federation of British Audio, has lodged with BREMA
ever since being founded in 1965 and joined BREMA as a Special
Member in 1980, so we have at Landseer House a mass of relevant
documentation to draw upon. I do hope that this book, The Setmalkers,
will inspire a sequel for the British Hi Fi makers.

Mk Gl

Lord Chapple of Hoxton, President of BREMA

Foreword

vii






1 ¢ An Industry in Embryo

Prelude to Broadcasting

When broadcasting began, early in the 1920s, radio communication
had been established for over twenty years, as ‘wireless telegraphy”: a
means of sending Morse code that was used mostly where wires and
cables were not available, as when ships were involved. Speech
transmission was impracticable; ‘spark’ transmitters predominated,
and attempting to impress speech onto their coarsely structured waves
was like trying to print a newpaper on a roll of staircarpet.

However, transmitters did exist that radiated continuous waves,
and as early as 1906 R A Fessenden, a Canadian engineer working in
America, transmitted several programmes of speech and music from
Brant Rock, Massachusetts, using a special high-frequency alternator
to generate an 80kHz wave.' Unsuspecting ships’ operators who picked
up the signals were astounded to hear voices and instruments over
their headphones, and Fessenden deserves his place in the history
books as the first broadcaster. But with the technology of that period,
broadcasting was well short of practicability; to take just one example,
if you got too close to Fessenden's microphone it scorched your lips.

‘Radio telephony’ became practicable through the perfecting of the
thermionic valve during the 1914-18 war. The presence of residual
gases made early valves unreliable and short-lived, but in 1913 an
American scientist, Irving Langmuir, described how to achieve a near-
perfect vacuum, and early in the war French military scientists applied
his techniques to producing a successful three-electrode (‘triode’) valve
that came to be known as the ‘R’ valve. In some ways resembling a
light-bulb, it was mass-produced in electric-lamp factories, and by
1918 one French factory was making 1,000 valves a day.”? From 1916
the valve was also made in Britain, at the Ediswan, BTH and Osram
lamp factories.” When the war ended large stocks of R valves were
disposed of through the ‘surplus’ market and became the mainstay of
amateur experimenters’ receivers.

Two people are on record as having foreseen before the end of the
war that radio telephony could enable entertainment to be dispensed
to the general public. In America David Sarnoff, later to head the
Radio Corporation of America, envisaged a transmitter radiating a
variety of programmes to receivers that would be “...designed in the
form of a simple ‘Radio Music Box', and arranged for several different
wavelengths...".* Arthur Burrows, to be involved in British
broadcasting from its earliest preliminaries, made a similar prophecy,
and was apprehensive that intervals in the programme might be “filled
with audible advertisements ... on behalf of somebody’s soap or tomato
ketchup.™

The microphone entertains

The Marconi Company, which dominated the British radio industry,
was steeped in a tradition of point-to-point communication for
utilitarian purposes, and the concept of broadcasting came more
easily to amateur radio enthusiasts. As war-time restrictions were
relaxed, pre-war amateurs were joined by men who had encountered
radio in the services and now took it up as a hobby; radio telephony
began to take over from wireless telegraphy as the main interest.®
Amateurs had to be licensed by the Post Office, who had absolute
control over radio communication. Licences to operate receivers were

1 ¢ An Industry in Embryo
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consumer products:

Machine shop at
Marconi Works, Dalston,
London, in 1905

Power Test Room at
Chelmsford, 1912

granted fairly freely but transmitters, restricted to a power of ten
watts, could be operated only by those who could “satisfy the Post
Office that their qualifications, apparatus, knowledge of the subject
and objects, are sufficiently good to justify the grant.” Those objects,
the Post Office told them, shoukd be “scientific research or...general
public utility”,” and music should be transmitted only for test
purposes. But it was only natural for the more extrovert to enliven
their transmissions by reading out amusing newspaper articles and
playing gramophone records or even musical instruments, to the
delight of their listeners.

In the field of professional radio communication, too,
entertaimment was beginning to be transmitted. though not yet with
broadcasting in view. Early in 1920 the Marconi Company began
transmitting speech from Chelmsford on 2,750 metres, to test the
long-distance propagation of radio telepheny. When the engineers tired
of reading from Bradshaw's railway timetable and substituted records,
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and recitals by local musicians, reports of reception increased  Carpenters' shop at
dramatically, both from amateurs and from ships’ operators. The  Chelmsford, 1912
newspaper proprietor Lord Northcliffe saw a unique opportunity for

publicity, and sponsored the transmission of a 30-minute recital by

Dame Nellie Melba on 15 June, giving it heavy coverage in his Daily

Mail. This event generated great interest, with reception reported from

all over Europe, and further transmissions of music from Chelmsford

took place throughout the summer. Though their overt purpose

remained the promotion of radio telephony for point-to-point

communication, it is safe to assume that by this time Arthur Burrows,

now Marconi's Publicity Manager, was not the only person in the

company with a vision of broadeasting.

Keeping the ether undefiled

As the transmissions continued into the autumn, however, they were
increasingly criticized, particularly by high-ranking officers in the
armed forces, for interfering with legitimate services. A newspaper
article related how the pilot of a Vickers Vimy “...was crossing the
channel in a thick fog and was trying to obtain weather and landing
reports from Lympne. All he could hear was a musical evening.” No
doubt the critics were in part expressing a priggish objection to the
very idea of using high technology for mere entertainment, but
congestion of the radio spectrum was a valid cause for concern. The
spectrum is an inherently limited natural resource, and of the many
thousands of megahertz in use today only the lowest one or two could
be exploited with the technology of 1920; moreover, transmitters had
to be widely separated in frequency because of the poor selectivity of

11
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contemporary receivers. The Post Office was obliged to act. 1t had
authorized each transmission from Chelmsford individually, as a
demonstration; it now stopped issuing authorizations, and granted
only a handful during the whole of 1921. This was a severe blow to the
amateurs, who relied upon high-quality transmissions of known power
and wavelength, in order to check and calibrate their equipment.

Broadcasts with no purpose other than entertainment were made
by a Dutch station, PCGG, which could be picked up in many parts of
Britain despite technical eccentricities that prevented its use for
calibration purposes. The station was run by one Hans ldzerda to
promote sales of his company’s crystal sets and components, and from
April 1920 it radiated regular concerts on Sunday afternoons and on
Monday and Thursday evenings, with the Dutch announcements
repeated in French and English.* A number of telegraphic signals of
general interest were also available at this period. Time signals had
been radiated from the Eiffel Tower since 1910, and were also
available from Lyons and from Nauen, near Berlin; for those able to
read Morse, there were news transmissions by the principal press
agencies, and meteorological reports and weather forecasts from the
Marconi station at Poldhu, in Cornwall.

In March 1921 there were 150 amateurs licensed to transmit and
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another 4,000 to receive only.” What was to be heard over the air
undoubtedly enhanced the pleasure of experimenting, but it fell a long
way short of being viable as entertainment, and there was little
demand for ready-made receivers. The first valve receiver offered to the
public, in fact, was not intended primarily for entertainment. It was
made by a major electrical manufacturer, the British Thomson-
Houston Company {BTH). One of their engineers, R C Clinker, was a
horological expert who in 1912 had built a crystal set to receive the
Eiffel Tower time signals, and in 1915 had made what has been
claimed to be Britain's first high-vacuum triode.® After the war Clinker
replaced his crystal set with a simple two-valve portable receiver,
which was marketed from early in 1920. A brochure dated February
1921 lists its possible applications. In addition to the reception of time
signals, these included instructional purposes in Technical Colleges
and the generation of radio-frequency oscillations for laboratory use.
Complete receivers were also available during 1921 from Burnham
and Co. and from L McMichael Ltd — both early entrants to the
wireless business through the enterprise of well-to-do enthusiasts
whose voices and call-signs were familiar to amateurs in the London
area. Burnham and Co’s main business was the manufacture of
enamelled advertising signs, but the founder's eldest son, Walter Witt
Burnham, had become interested in wireless, and in 1918 his father
had reluctantly agreed to his opening a radio department, although
considering it a frivolous distraction. The company’s premises were at
Deptford, in south-east London, so Walter coined the name ‘Burndept’
for his components and receivers. Leslie McMichael, trained as an
electrical engineer but at one time earning his living as a laundry
manager,'® had been at the heart of the amateur radio movement since
1913, when he was a founder of the London Wireless Club. This was
soon renamed the Wireless Society of London, and in 1922 merged
with the other societies to become the Radio Society of Great Britain
{RSGB). McMichael served in the Wireless Instructional Section of the
Royal Flying Corps during the war, formed a private company,
L McMichael Ltd, in 1920, and sold war-surplus equipment to
experimenters from a stall outside his home in West Hampstead.'" **

Dawn in the west

Meanwhile, in the more permissive climate of the United States,
broadcasting had already begun. An engineer at Westinghouse's
Pittsburgh plant, Dr Frank Conrad, who operated an amateur
transmitter in his garage, would sometimes leave a phonograph
playing in front of the microphone while he made adjustments. Other
amateurs wrote asking for more, and he began regular recitals. This
far the story could equally well have taken place in Britain, but only
this far. On 29 September 1920 a local department store advertised
receivers to pick up Conrad's "Air Concerts’ and sold out its stock in
two weeks, whereupon Westinghouse's vice-president, Harry P Davis,
encouraged Conrad to build for the Company a larger transmitter,
which was allocated the callsign KDKA. At the same time, receivers
capable of being operated by the non-technical were designed and
built. On 2 November, within six weeks of the department store’s
advertisement, KDKA began broadcasting, giving the results of the
presidential election, and entered history alongside the Dutch station
PCGG, each claimed by its supporters to have been the world's first
non-experimental broadcasting station. KDKA's success initiated a

1 * An Industry in Embryo
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chain reaction, and by 1922 American broadcasting was exploding
into a chaos of interfering stations.

Throughout 1921 Britain lay under the Post Office’s almost total
ban on radio-telephony broadcasts. However, the amateurs now
proved themselves an effective pressure group; though a number of
them were, like Burnham and McMichael, commercially involved in
radio, collectively they were considered as having no commercial axe to
grind. In December, sixty-four wireless societies representing amateurs
from all parts of Great Britain submitted to the Post Office a petition
nicely calculated to achieve its end without offending official
susceptibilities.'® In the midst of proclaiming amateur radio’s scientific,
educational, economic and strategic importance, it slipped in the
admission that to keep members interested “it is necessary to make
the occupation interesting and even entertaining; hence the need for
wireless telephonic speech and even music.” As a result, the Post
Office allowed the Marconi Company to include fifteen minutes of
telephony in the weekly half-hour already being radiated as a
calibration transmission for amateurs but hitherto restricted to Morse.
However, for three minutes in every ten the engineers still had to
suspend transmission-and listen on their own wavelength, so that they
could be instructed to close down if they were interfering with a
government or commercial station.

Common sense and compromise
The spring of 1922 brought a dramatic change in official attitude.
Quite suddenly the question was not whether a weekly fifteen minutes
of telephony could be allowed, but how a full-time nationwide
broadcasting service could best be brought about. News was reaching
Britain of spectacular growth in America, creating a seemingly
insatiable demand for receivers and components. British companies
were understandably eager to promote a similar bonanza here, and by
the end of May the Post Office had received 23 applications for
permission to start broadcasting." In the face of this pressure, and of
a growing public awareness that Britain was being left behind, a
negative official policy would no longer serve. It was time for Britain to
show the world how to organize broadcasting in an orderly manner.

On 18 May the Post Office met representatives of eighteen
companies, and told them to come up with proposals for a co-operative
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scheme for broadcasting, or at most two such schemes; all the
companies were in either the wireless or the electrical business, the
Post Office having already decided not to allow broadcasting by other
organizations such as newspapers and retail stores. A few days later
the companies appointed a small committee to take part in the
subsequent negotiations, comprising representatives of six major
companies and one minor one, the latter included at the Post Office’s
suggestion to represent the interests of all the smaller firms. The ‘big
six’ were the Marconi Company, Metropolitan-Vickers, Western
Electric, GEC, BTH and the Radio Communication Company, this last
being entirely engaged in marine radio. The minor company chosen
was Burndept Limited — Burnham & Co’s radio department now
hived off as a separate company — represented by its Chief Engineer
and Works Director, Lt-Com C Frank Phillips. Witt Burnham'’s early
entry into the receiver business had secured him a seat at the top
table.

For five months, while press and parliament grumbled at the delay,
Post Office and committee struggled to reconcile conflicting interests.
The Marconi Company wished to build all the transmitters itself and ~ HRH The Duke of York's
was unwilling to license competitors to use any of its 152 patents; the  wireless set, 1923
manufacturers were only prepared to guarantee a service for two
years, but the Post Office wanted five: there was haggling over how
broadcasting was to be paid for. It was not until 18 October that
matters were sufficiently settled for a meeting to be held at which firm
proposals were put to the industry for approval. The wireless industry
had already expanded in anticipation of broadcasting, and over 200
firms sent representatives.

A company to be known as the British Broadcasting Company

(BBC) was to be set up, having eight stations (six with Marconi
transmitters) located in the main centres of population. Capital would
mostly be subscribed by the ‘big six’ who would also provide further
funding if necessary, but any bona fide British manufacturer or
retailer could become a member of the Company by purchasing one or
more £1 shares; (by May 1923, membership reached 564)." Listeners
would buy an annual licence costing 10s (50p) and only permitting the
use of receivers made by members of the BBC; the receivers were to
carry a distinctive label. Half the licence-fee would go to the BBC, and
receivers would carry two tariffs. One, charged upon the receiver's
various components, would go to the BBC; the other, amounting to
12s 6d (62.5p) on each valve-holder, would go to the Marconi
Company as a royalty, in return for allowing their patents to be used.
To protect the infant industry from imports, against which British
goods would have been uncompetitive at current exchange rates,
members of the BBC would be confined to British-made apparatus for
a period of two years.'® The BBC was not intended to be a direct source
of profit to its shareholders, so the annual dividend was fixed at 7.5%
and no capital gain was allowed.

The proposals were agreed, and on 14 November 1922 the BBC
went on the air from 2LO in London, to be joined the next day by 2ZY
in Manchester and 5IT in Birmingham. By the following October all
eight of the planned stations were in operation, each producing its
own programmes, and about half the population could pick up a
signal strong enough to operate a crystal set. By the end of 1924 the
figure was up to 70%, with the opening of a ninth ‘main’ station, in
Belfast, and also of 11 low-power ‘relay’ transmitters serving large
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towns not covered by the ‘'main’ stations. In July 1925 the BBC opened
a high-powered long-wave transmitter at Daventry, itself covering 55%
of the population of Great Britain, and bringing 85% of the population
within ‘crystal range’ of at least one transmitter.

A Start to Setmaking

In 1935 Wireless World remarked that “the radio industry” was a fairly
recent term, and that in the early days of broadcasting one always
spoke, with some justification, of “the wireless trade"."” Initially that
trade was largely in components and home-construction kits, but it is
convenient to consider ready-built receivers first.

The crystal and the valve

Although valve receivers played a more prominent role in the story of
the emergent radio industry, crystal sets were to outnumber them
until 1927, and to that extent may be said to have dominated the early
years of broadcasting. A good one could be bought for £2 or £3, or
easily built at home for less, and cost nothing to run; a good valve set
cost upwards of £15 and needed a new high-tension (HT)} battery to be
bought every few months, as well as weekly recharging of the two or
three lead-acid accumulators that provided the low-tension (LT)

FENRUARY 21, 1925 ""‘"’M
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current heating the valves. The valves themselves, moreover, required
fairly frequent replacement; the life expectancy of an R valve was only
100 hours."® Thus for the less affluent majority it was a crystal set or
nothing. Since the set contained no source of energy, the only power
available to operate its headphones was that minute fraction of the
transmitted energy intercepted by its aerial, and even with 100" of wire
rigged as a 70" horizontal top and a 30' downlead (the maximum
dimensions permitted) satisfactory reception was possible only within
15-20 miles of a high-power transmitter. Yet until it provided a
community with a signal adequate for crystal-set reception the BBC
derived little income from it, and was failing the poorer sections of its
population.

Under favourable conditions a crystal set could operate two or
three pairs of headphones, but it was difficult to combine 'listening in’
with conversation. The set consisted typically of a tuned circuit
connected to the aerial and a metal-to-mineral contact that allowed
current to pass through it in one direction but not in the other,
thereby recovering the radio wave's audio content. In most models this
crucial, but unstable, contact was achieved by the tip of a springy
metal ‘cat’'s whisker' pressing against a fragment of crystalline
mineral, and achieving the best performance depended upon applying
the right pressure to the right spot; fiddling with the cat's whisker
might improve the contact, but at the cost of temporarily losing the
programme.

The valve receiver was free of this quirk, and had further
advantages over the crystal set: it could operate a loudspeaker, it
could amplify weak signals and it could separate stations better. Thus,
as well as bringing broadcasting to those not within crystal-set range
of a transmitter, in many areas it offered a choice of programmes,
since the BBC's main stations originated almost all their own
material. And, wherever one lived, the valve receiver offered the exotic
prospect of exploring Europe from one's fireside, at a time when many
people had never heard a foreign language spoken, and familiarity had
not yet dulled the impact of a Parisian accordion or a Tyrolean band.

But there were penalties besides price to be paid. Receiver and
loudspeaker usually produced more distortion than crystal set and
headphones did, while sensitivity and selectivity almost always relied
on using a ‘reaction’ control to feed back part of a valve's output to its
input. Increasing the amount fed back improved performance,
inevitably tempting the user to cross the threshold at which the
valve’s amplification became literally infinite, thereby converting the
valve from an amplifier to an oscillator and the set from a receiver to a
transmitter. This produced howling noises in other receivers tuned to
the same station, possibly for a mile or more around. Oscillation
became sufficient of a nuisance to cause the BBC's ebullient Chief
Engineer, P P Eckersley, to come on the air: "Is this fair? Is this
British? Don't oscillate. Please don't oscillate. Don't do it.”° The
problem had., in fact, been anticipated before broadcasting began, and
initially a specimen of each model made by a BBC company had to be
sent to Post Office headquarters for approval, to ensure that any
reaction employed was incapable of producing oscillation in the aerial
circuit; if approved, the pattern set was sealed and returned to the
manufacturer, who had to preserve it intact and obtain sanction for
any change in design. Inevitably this restriction compromised
performance and, moreover, could not be imposed on home-

1 ¢ An Industry in Embryo
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Wireless Constructor,
May 1925
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constructed sets. so it was quietly dropped.

The listener who was content to hear only his local station and
could receive it satisfactorily on a crystal set could obtain loudspeaker
reception by adding a low-frequency amplifier, which was much more
docile than circuits using valves at radio frequencies; alternatively
‘valve-crystal’ receivers were available, offering this combination in a
single unit.

Lads in small back rooms

Early receivers, whether crystal or valve, were rudimentary. and the
beginning of broadcasting caused many back-street factories to spring
up. where a few hands assembled bought-in components. There was
an extreme example of this in Leeds,” where the spectacular demand
created in 1924 by the opening of a local transmitter sent a young
entrepreneur off on a trip to London to establish sources of parts for
the manufacture of crystal sets in a small workroom behind his
electrical shop. With a partner and two or three youths he made sets
up to sell at 30s (£1.50) including aerial and headphones, while
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customers queued up to buy sets as they were completed. Fifty sets a  Boys winding coils at
day were produced and each yielded a gross profit of 10s (50p), Ediswan’s Ponders End
enabling the partners to finance a well-stocked components business  factory in 1926
serving home constructors. But after a year or so the market became
saturated, demand suddenly eollapsed, and they were glad to get rid of
their stock, for about a quarter of what it had cost them, to people
similarly exploiting a newly opened {ransmitter in the East Midlands.
At this period, ‘cottage industry’ conditions were not confined to
obscure firms. Ediswan, primarily lampmakers, diversified into
wireless via valve-making, and the reminiscences” of one who joined
their labour force as a fourteen-year-old in 1923 suggest a cheerfully
disorganized operation. In the small workshop where a dozen or so
lads wound bobbins for headphones and loudspeakers the basic rate
was 3d (1.25p) per hour, supplemented by a bonus scheme designed
to produce a target output but no more. Among their duties was
lubricating the crude little winding machines, belt-driven from fan-
motors, and someone discovered that adding a little paraffin to the
thickish oil provided for the purpose doubled the speed. As a result,
thev could complete their weekly quota of work well before the week-
end, leaving plenty of time for visiting the toilets to smoke Woodbines
and talk about girls.

Wireless for the wealthy

Burndept Ltd were the ‘Rolls Royce’ of early wireless manufacturers.
Witt Burnham established this private company as a separate entity in
March 1922, giving Burnham & Co 5,000 of its 20,000 £1 shares in
return for the goodwill and existing contracts of their former wireless
department, and himself receiving 500 shares for the rights to his
patents and registered designs.” His value to the company, however,
was not primarily as a technical man but as a prominent personality
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The captioning of this 1923
picture from the lllustrated
London News was a major
gaffe. As a director of the
BBC, Witt Burnham could
not have it thought that he
was using the connection to
promote his products, and
made his Publicity Manager
apologize to John Reith,
who was very sympathetic
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in the trade and a director of the BBC, using his many contacts and
his flair for publicity to keep Burndept always in the news. On three
occasions he made wagers with the Secretary of the American
amateurs’ organization that some feat of transatlantic communication
would not be achieved.” He always lost, but he gained valuable
publicity when first a top hat, then a walking stick, then a clock, were
sent across the Atlantic as forfeited stakes.

Not for Witt Burnham a run-down factory in an industrial area.
"Aerial Works’ was a former furniture depository in fashionable
Blackheath, conveniently near his home, and there was a London
showroom in Bedford Street, near the Strand. By the autumn of 1922
more space was needed and the company acquired Eastnor House, a
Regency mansion fallen on hard times, overlooking Blackheath
Common and close to Aerial Works. As expansion continued, head-
office staff moved up to Bedford Street and extra buildings were put
up at both Blackheath sites. Provincial branches were opened,
considerable export business was done and a Canadian subsidiary
created. Meanwhile, capital was increased to £50,000, with shares
sold at a 37.5% premium,* and in the company’s first two years of
operation, dividends were respectively 25% and 20%.%

When the Science Museum decided, in 1923, that it ought to have
a broadcast receiver in its collection, a top-of-the-range Burndept was
chosen. Such high-performance sets, available from a number of
manufacturers, were not for the faint-hearted, and Burndept provided
two closely printed pages of operating instructions. Valves' filament
currents and electrode voltages had to be adjusted, several circuits
tuned and reaction optimized, many of these operations being
interdependent; strong signals overloaded the receiver unless whole
sections were switched out of circuit. But Burndept's 1924-25
catalogue includes the Ethophone III (Mark III), described as
“remarkable for its extreme simplicity of operation...the ideal family

"HULLO THE BRITISH ISLES!” THE PERFECT *“RADIO” VOICE.

Our illustration is of Mr. Arthur R. Burrows, Director of Broadcast programmes, who has the

rare gift of voice and temperament especially suited to broadcasting. His announcements

from the London Broadcasting Station are appreciated by th ds of list all over the

British lIsles. Our photograph shows Mr. Burrows with his " Ethophone V. " receiver, listening
to a broadcast performance. —| Pholograph by Fouisham and Banfield, L4d.)
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A corner of Witt Burnham's
amateur-radio station 2FQ
in 1921

Burndept's factory in
fashionable Blackheath,
1922
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When the celebrated diva
Tetrazzini visited London in

1922 she bought a
Burndept receiver at the
All-British Wireless
exhibition at the
Horticultural Hall. In 1925,
Witt Burnham had an
Ethophone V installed in her
suite at the Savoy Hotel
_BU RN D 3 P T
—RADIO —
Burndept publicity stunt,
1923
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Ethophone V . Portable Model
For the Holidays

ala *

a7 ara

Receives Broadcast Anywhere

- I “HE Ethophone V. receives broadcast anywhere—
take it anywhere. Take it motoring, on the

BRANCHES :

LEEDS .. .. London Aswrance House, . .
7 Bond Piace. river, to the seaside, wherever you go for a weekend
Head Distributing Service Depots: or hOllday
ENGLAND . . ) )

BIRMINGHAM ... C.S.Baynton, 133, New Street. The Ethophone V. is specially designed to give
MANCHESTER ... W, C. Barraclough, 61, Bridge simplicity of control, and is fully licensed under
BRIGHTON... ... H ). Galliers, 32, St. Jamess Marconi patents and bears the stamp of the British
NOTTINGHAM ... Pearson Bros., 54, Long Row. Broadcast Company.
YEOVIL .. ... Western Countics Electrical and 5

Engneering e, Midiand Bank Write Jor our Catalogues and pamphiets
CARDIPF ... ... Cardifl Electrical and Wireless which will be forwarded post free.

Supplies, 43, Bute Street,
BRSOl S King & Co Western Electric All trade enquiries to be addressed to the Works.
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Ili 5 — 3 ve No. 507. Model L. The Ethophone V. in real morocco leather portable case,

asillustrated, complete with H.T. Battery Valves, and Coils to cover the wave-
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SOLE DISTRIBUTORS
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Street; 236, Argyle Strect,
IRELAND
BELFAST ... ... R. & S. Scott, Kingscourt,
Weltington Jace.
DUBLIN .. .. Briscoe Importing Co,, 9, Aston's
Quay.

Service Depots in all localities.

WIRELESS APPARATUS

BURNDEPT LTD. London Office & Showrooms: 15, BEDFORD STREET, STRAND, W.C.2.
City Depot: 79, Mark Lane, E.C. Aerial & Fastnor Works, Blackheath, S.E. 3.
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In pre-war years vans
decked out as radios were a
popular form of publicity.
This 1923 model was one
of the first
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receiver for those whose interest lies in perfect reception of the
programme sent out from the nearest broadcast station...rather than
in the scientific achievement of listening to one or other of the more
distant stations.” While acknowledging the emergence of this market,
Burndept continued to cater for the affluent experimenter. The opulent
Ethophone Grand (“Cabinet by Broadwood”) at an all-up price of

‘around £120 could be temporarily simplified for use by the novice, but

was primarily “an instrument fitted with every possible control, and
therefore suitable in every way for the expert user. Do not forget that
you will not always require simplicity...".

Burndept had the receiver industry’s first advertising manager,
appointed in 1922, before BBC transmissions had even begun. One
day Frank Murphy, later to found Murphy Radio but then running an
advertising agency, chanced to meet a young advertising man he
knew, N Dundas Bryce. Murphy suggested that he should try the as-
yet untrodden field of radio, and introduced him to Witt Burnham,
who engaged him.* Bryce soon discovered his new employer's love of
publicity stunts when, on one of his first visits to Blackheath, he
found Burnham picking up a broadcast from The Hague by Adelina
Patti and relaying it by loudspeakers on the roof of Eastnor House to
public and press gathered on the common. Early Burndept receivers
looked like laboratory instruments, but the Ethophone V, introduced
in 1923, had its valves totally enclosed and was much more
presentable. Bryce placed them with society photographers for use as
studio props and, less credibly, had an allegedly portable version
photographed on board punts and houseboats, cruisers and yachts, at
suitably fashionable locations. A set was also pushed around
Blackheath on a handcart, playing loudly. This provoked a man with a
barrel organ and a donkey to remark that he was wasting his time;
could he perhaps take the set round instead? Bryce and Burnham
took up the suggestion and paid him a weekly wage to tour London
and the provinces, where Burndept agents clamoured for their
particular towns to be visited.

McMichael makes his preparations

From the early months of 1922 Leslie McMichael, hitherto trading
from his home and from a stall pitched- outside it, strove to be ready
for the anticipated broadcasting boom. One of those supplying him
with both receivers and components was Benjamin Hesketh, BSc, who
ran a small business in Chalvey, near Slough; boys from Eton College
bought components from him, and ebonite panels that they would
bring back to be engraved at 1'Ad (0.6p) per letter. Hesketh's company
made, to his own novel and advanced designs, many of the
components he sold and used in his receivers. McMichael evidently
saw in his talents the basis for a successful partnership, for the two
companies merged, producing receivers under the trade mark ‘MH’
(McMichael Hesketh) though still trading as L McMichael Ltd. Initially,
their factory was only a timber and corrugated-iron shed in Wexham
Road, Slough, but they were shortly able to acquire two acres of the
site on which it stood, giving them ample room for expansion. By the
time the first All-British Wireless Exhibition opened at the
Horticultural Hall on 30 September 1922 they were able to show
receivers with 1, 2, 3 or 4 valves, and Wireless World gave their exhibit
more space than any other. Like Burnham, McMichael adopted a high
profile by siting his head office and showrooms in the Strand area.!*



Instrument-maker turns setmaker

Pye. located in Cambridge, had the distinction of making scientific
instruments for various departments of the university.” In 1896
William George Pye had started a part-time business while employed
as an instrument-maker at the Cavendish Laboratory, and by 1914
W G Pye & Co employed 40 people and manufactured a range of
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McMichael delivery van, 1923

Benjamin Hesketh (left) and
Leslie McMichael operating
‘Radio Coach 6ZZ on a
Scottish express from Kings
Cross. 5 July 1924
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W G Pye & Co factory at
Church Path, Chesterton,
1923

Pye 500-series receivers in
production, 1923
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instruments for teaching and research. The war created a strong
military demand for precision instruments, and the work-force was
increased to 100, but peacetime brought a potentially disastrous fall in
business. Wireless seemed a promising means of extending the
company'’s activities, and the first venture was a unit system of valve
panels, intended for educational use but also bought by amateurs.
This product caught the attention of Edward (later Sir Edward)
Appleton, who became a technical adviser to the company and was
also tutor to W G Pye's son Harold, then a science student at St John's
College.

With the advent of broadcasting, a series of 2-, 3- and 4-valve
receivers was produced, every inch the laboratory instrument. Where
Pye's engineers found commercial components unsatisfactory, they
designed their own. Thus they made resistors from blotting paper



soaked in indian ink then gently baked as a pile of discs compressed
in an ebonite tube; these were less unstable than commercial resistors
consisting of a single strip of such material, or even of a pencil line
drawn on paper.” Their tuning coils had low self-capacity and gave
exceptionally sharp tuning. The qualified electrical engineer who
reviewed the 1923 wireless exhibition for Popular Wireless was
enthusiastic: “Like the sets, the coils are splendidly made, and will
recommend themselves to all who know a good thing when they see it.
We were most favourably impressed with these exhibits...”. Alas this
was not the verdict of the cycle dealers, electrical retailers and garage
proprietors to whom Harold Pye, newly graduated, demonstrated the
sets. In five weeks 'on the road’ he did not sell one. More conscientious
than many of their competitors, Pye had fully complied with the Post
Office ruling that receivers must not be capable of radiating oscillation
from the aerial, and this had made them fatally insensitive. Against
some opposition, Harold was able to have the series dropped, and with
Appleton's help designed a new range of receivers in 1924. These were
well up to current standards, and the wireless side of the company
began to prosper.

Largely lacklustre
Meanwhile, what of the 'big six’, who had set up the BBC in order to
make profits from receivers? A year after broadcasting began, a
technical journalist reviewing a major wireless exhibition wrote:
“Some of the larger companies are merely dabbling. There
seems to be no imagination or originality being exercised;
they are making petty little efforts to see whether wireless is
really worth going in for; they will probably in the end
decide that it is not, and the fault will be their own"®

The analysis is perceptive, and the prophecy was to prove correct.
Of the 'big six’, only GEC had any background in consumer products,
and their ‘Gecophone’ receivers were widely distributed and well-
regarded. But to judge from the numbers surviving in collections,
neither Metro-Vick's ‘Cosmos’ nor BTH's 'Radiola’ receivers were
among the early valve receivers produced in quantity, though Radiola
crystal sets were notably successful and Metro-Vick's research
department quickly established a leading position in valve
development. In both companies, receiver manufacture was a
relatively minor diversification which had to fit as best it could into a
predominantly "heavy-electrical’ culture. The Radio Communication
Company and Western Electric (whose British arm from 1925 was
Standard Telephones and Cables) both had their successes with
components, but neither became significant as a setmaker.

The Marconi Company, which had broadcast music almost three
years before the BBC, seems to have been unprepared for this totally
new line of business. P P Eckersley, who before joining the BBC was at
the centre of Marconi's broadcasting activities, later revealed that
owing to considerable indecision in head office the engineers who were
to design the first "Marconiphone', the two-valve 'V2', got their first
knowledge of the requirements of performance from a full front-page
advertisement in the Daily Mail.*' Since soon after the war, Marconis
had made some non-industrial receivers, principally for the amateur
market, at the Soho premises of The Marconi Scientific Instrument Co,
but in 1922 a "Marconiphone’ department was set up at Chelmsford. A
publicity document of 1923 says of the receivers “Upwards of 1,500
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for best possible broadcasting results

= Simplicity is the keynote of all GECoPHONE * Listening-in ™" Sets.
.“\'\\:\i\ They are noticeably devoid of all technical complications and can be

installed and operated with the atmost ease.

A Derbyshire user. in one of thousands «f similar letters of unsolicited testimony. tells how
he * was able to get the opera at Covent Garden with « 2-valve GECoPHONE Set.  All
the instruments could be plainly heard. Also the applause. We were, so to speak, actually
at the opera.”

Fully approved by H.M. Postmaster-General.
Complies in all respects with Broadcasting Regulations.
GECoPHONE CRYSTAL SET No. .
Approximate range, 25 miles. Price complete, £5 10 0.
GECoPHONE €RYSTAL SET No. 2.
Approximate range, 30 miles. Price complete, £9 15 0.
GECoPHONE TWO-VALVE SET.
Approximate range, 100 miles. Price complete, £25 0 0.

Scld by Principal Electricians, Stores and Wireless Dealers.

Sole Selling Agents for the Music Trades in Great Britain and Ireland :
Columbia Graphophone Co., Ltd., 102-108 Clerkenwell Road, Landon, E.C. 1.
(Manufacturers and Whlesale only) : ——— a
The General Electric Co., Ltd,

‘Magnet House, Kingsway.
London, W.C, I.
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work people are constantly employed on their manufacture.” However,
it is likely that most of them did not work at Chelmsford but at
Dagenham. where The Sterling Telephone and Electric Company had
its factory, employing over 2.000 people.” At that time Sterling was
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one of Marconi's 'Associated Companies™ but in August 1925 was
taken over by Marconiphone,” who moved their headquarters to
Sterling's premises in Tottenham Court Road and thereafter had
almost all their receivers made at Dagenham.

Between 1922 and 1925 Marconiphone sets were also made in
considerable numbers by a small and struggling firm of jobbing
engineers, which initially occupied a converted laundry in Holloway.
That firm was Plessey, and the episode had far-reaching
consequences.

Contractors to the trade®

Plessey had been founded in 1917 as a private company, taking over
the business and premises of an unsuccessful firm making pianoforte
actions, the better to exploit the production-engineering talents of one
of the employees, W O Heyne. Though Bill Heyne had lived in Britain
since early childhood he was German by birth and had been interned
until late in 1916, then obliged to take work well below his capability.
In 1921 an American, B G Clark, who was in the shoe business, got
Plessey to manufacture tools for producing tags and eyelets. He was
sufficiently impressed with the company to buy shares in it and
arrange for his son Allen, then 22, to join it. Allen had been wounded
and slightly shell-shocked in the war, and had not persisted in any of
several jobs he had since taken on; introducing him to Heyne, his
father had said "See what you can do with this big fella, try and make
an engineer out of him”. In the event, after turning his hand to every
aspect of the business for a couple of years Allen Clark emerged as an
excellent salesman and an effective, if autocratic, manager, ideally
complementing Bill Heyne. In the early summer of 1922 B G Clark
received inside information from a friend that Marconis were looking
for firms to manufacture wireless sets under contract. The two of
them, together with a mutual friend, thereupon formed the British
Radiophone Company specifically to tender for radio orders. which
they proposed to sub-contract to Plessey, and on 4 July they received
from Marconis an order for 500 ‘Junior crystal sets, 5,000 "A’ crystal
sets and 5,000 V2 receivers, worth a total of £30,625. British
Radiophone’s contract with Plessey totalled £5.000 less than this, and
following complaints from Heyne to B G Clark, more equitable
arrangements were negotiated for future contracts. The initial contract
price for the V2 was £2 10s (£2.50); with valves, batteries and
headphones added, it retailed at over £20.

The Marconi order made a move to larger premises necessary.
Heyne and B G Clark saw a suitable freehold factory on offer at Ilford
for £20,000 including a quantity of machinery. This was far beyond
their means, but on B G Clark’s recommendation Heyne made an offer
of £7,500, which to his surprise was accepted, and Plessey moved into
the factory early in 1923. It proved an excellent bargain, the property
and its remaining machinery being valued at almost £13,000 even
after they had raised over £3,000 from the sale of unwanted items.

In 1923 Marconis formed their Marconiphone department into a
subsidiary company, and late in 1924 Marconiphone asked to
participate in Plessey's shareholding. As their orders made up about
80% of Plessey's turnover, they were not to be refused. The Plessey
Company (1925) Ltd was formed, and although Marconiphone took up
only £1,550 of its nominal capital of £20,000 they nominated two
directors, to whom Heyne and Allen Clark, completing the board as
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joint managing directors, submitted monthly reports.* In these,
Marconiphone were comprehensively criticized. Their designs, it was
asserted, were often unproven and were unsuitable for mass
production, whereas a receiver in whose production design Plessey
had been allowed to have a say had “a much neater and more
workmanlike appearance than the one made up from the original
Drawings and Specification.” By placing numerous small orders for
immediate execution instead of a few large ones well in advance, they
forced Plessey to do the same to their own suppliers, with consequent
breaks in the continuity of production. Thus all receiver-cases were
made by a single firm of cabinet makers who, being under pressure,
would send cabinets whose polish was not properly dry, made from
wood not fully seasoned.

Heyne and Clark saw that their future lay in mass production, and
were already initiating this on small items. They suggested buying two
additional automatic lathes to meet the electrical trade’s strong
demand for screws, and they relentlessly urged Marconiphone to
increase their orders for the Ideal low-frequency transformer, “bearing
in mind that we are producing a better and cheaper article than
anyone else.” In under five months they increased weekly output from
under 1,000 to 2,500, but even then deplored Marconiphone's failure
to place orders for the 4,000 per week that they were geared up to
produce. Plessey's work-force had now reached 250, and so firmly
were they bound to Marconiphone that each week they telephoned the
amount of the wage bill to Marconiphone’s accounts department, who
then sent a cheque to cover it.

Within a year this close relationship ended abruptly. After
acquiring Sterling, Marconiphone sold back their Plessey shares (at
par, but reaping a 50% dividend), their nominees left the board, and
orders were run down. Several years elapsed before Plessey were able
to find other outlets for complete receivers, and as a stopgap they
designed and manufactured a kit for a five-valve portable known as
the ‘National', which was made up by local agents. However, their
major response to the loss of Marconiphone orders was to build up the
component side of the business. Heyne's engineering skill enabled
them to fulfil orders quickly and cheaply, and allied to Clark’s
salesmanship established them as leading suppliers to setmakers.

Distribution and retailing

Manufacturers marketed their receivers in a variety of ways. GEC sold
through general wholesalers, through its own ‘Magnet House’
wholesale/retail branches in major cities, and also through music and
record shops, using the Columbia Graphophone Company as agents;
Marconis opened branch offices in 9 provincial cities. At the other
extreme, many of the smaller companies sold only in their own areas.
In June 1923 Harold Elston & Co, The Modern Garage, Brecon
demonstrated their range of Elstonphone receivers at the town's
Palace Cinema, and showed the film How We Wireless; in order to
familiarize the people in isolated areas with the meaning of wireless,
they also offered to provide the equipment for locally organized
demonstrations in surrounding villages.*” Two nationwide wireless
wholesalers, Lugtons and Brown Brothers, had begun in bicycles then
branched out into gramophones and records. They mainly supplied
the smaller retailers, many of whom had little technical expertise, and
serviced sets for them in large well-equipped service departments,
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which also assessed new models submitted by manufacturers before it ~ The Wireless counter at
was decided whether to stock them. a branch. thought to be
Specialist wireless shops, initially selling war-surplus equipment  Southampton, of the
and components to experimenters, sprang up in large cities soon after  wholesalers Brown Bros.
1918. Lisle Street, just behind Leicester Square, became a focus for ¢ 1929
them in London. It had been, as it later became again, a street given
over to commercial sex, but for almost half a century the words that
drew men compulsively to shabby stores, eyes a-sparkle with desire,
were successively ‘Wireless', 'Radio’ and ‘Electronics’
Though the number of shaps devoted exclusively to wireless
increased with the advent of broadcasting, there were many more
where wireless was added to an existing business, occupying anything
from a counter in a suburban newsagent and tobacconist's to a large
area in a department store; Gamages, in Holborn, had an especially
noted wireless department. Bicycle shops were particularly likely to
diversify into the trade, their first contact with it often being as
battery-charging depots. Lead-acid accumulators were both heavy and
dangerous to carry, so people wanted charging facilities within easy
walking distance of home. In residential areas cycle stores, with their
workshops and their 'mechanically minded’ proprietors, were the
shops most likely to take up this profitable sideline, which brought the
shopkeeper into frequent contact with those local households that
owned valve receivers. Selling valves, components and receivers was
thus a natural progression, the more so if the whelesaler supplying
the shop's cycles also carried wireless.
The enterprising proprietor of a North London cycle shop not only
installed a number of demonstration crystal sets and headphones, but
borrowed benches from the local church for the public to sit on while
they listened. He erected 20-foot poles in customers’ gardens and
rigged aerials to them, though initially more fences were knocked
down than aerials put up. Armed with a circuit for a three-valve set,
which a friend who had been a ship's operator had sketched out for
him, he made a profitable foray into manufacturing. His teenage son
was given the task of drilling precisely located holes through sheets of
ebonite. Thinking to save himself work, the lad drilled threugh four
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sheets clamped together; all were wrong, and his attempt at mass
production earned him a hiding.*

Home-built Receivers

The BBC and the home constructor”

Broadcasting tempted many people to take up wireless as a hobby.
Building a crystal set was cheap, easy, rewarding and addictive,
leading on to valve receivers. The home constructor also enjoyed some
economic advantages. Working in the garden shed or on the kitchen
table he had neither overheads nor wages to pay, and initially the
manufacturer was not sufficiently superior in either efficiency or scale
to offset this. But for a time a loophole in the law gave home
construction a further advantage that seriously undermined both the
financing of the BBC and the profits of its member companies. To
understand this episode we must go back to 1922.

It had been assumed by those setting up the BBC that except for a
small number of experimenters all listeners would contribute to the
cost of broadcasting both through the licence fee and through the
tariff payable on BBC receivers. But by claiming to be an
experimenter, anyone could legally operate a home-made set, on which
no tariff was payable, on an ‘experimenter’s licence’ costing the same
as the BBC licence and similarly yielding the BBC 5s (25p). By
January 1923 the BBC estimated that four-fifths of such licences were
not going to bona fide experimenters but to people who simply wanted
to 'listen in’ without the expense of buying a BBC receiver. The 'pseudo
experimenter’, as P P Eckersley termed him, mostly bought either an
easy-to-assemble kit from a non-BBC company (since BBC companies
charged a tariff on kits) or the components to build a circuit from one
of the numerous wireless magazines that had sprung up. Either way,
the BBC lost its tariff. Moreover components, as distinct from ready-
built receivers, enjoyed no protection against cheap imports from
countries paying very low wages.

This problem had been foreseen in September 1922 by a Marconi
representative on the negotiating committee; Marconis were doubly
vulnerable, since they stood also to lose the patent-royalty payable to
them on all BBC sets. The Post Office disregarded his warning but in
January 1923, following representations by the BBC, they began
holding back questionable applications for experimenters’ licences,
and by mid-April had built up a backlog of 33,000. This, of course,
only made things worse, since it deprived the BBC even of its income
from the licences themselves, and encouraged a general belief that it
was all right to listen without any licence at all. The BBC had been set
up on the assumption that 200,000 BBC licences would be issued
during the first year of broadcasting. After three-and-a-half months
there were 80,000 in force, but the BBC estimated that the number of
listening families was four or five times that number. Though homes
with wireless sets mostly had prominent aerials, the Post Office did
nothing to identify let alone prosecute evaders, and were bitterly
criticized by the BBC for failing to honour their side of an agreement
that had established properly regulated broadcasting without expense
to the state. The Post Office were prepared to introduce a
‘constructor’s’ licence for home-assembled sets, but would not agree to
its covering only components made by BBC members, nor to its
costing more than a BBC licence to compensate the Company for the
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ready for home assembly

1 includes the following : .
| Teak Cabinet 15in. by 7 in. 1

Ebonite panel, drilled and engrayed. 1
1 150,000 ohms (Peto-Scott) Resistance with clips. |
! Two fixed Condensers ‘002 and '0003 (in ebonite). |
1 2 Max.-Amp. Transformers. ]
I Glas: covered Crystal Detector. 1
1 2 Filament Resistances. 1
] 2 Variable Condensers ‘000§ (in sets of parts). '
|
)

f:si:l::)e]ge\r;ire and Elue print. S 4_10- O

Post Fre,

A AR AR A AR AR A Vo, i

Here’s the new
S.T. 100 as

erected by us

OT a collection of components but a real
N working model of the famous S.T. 100
which has been erected and thorough-

ly tested by our technical staff.

The Ebonite panel has been laid eut for correct
spacing of components, all holes drilled and
tapped and scales, etc., engraved on the actual
ebonite itself.

A Blue print is supplied free, and if instructions
are followed the Set will work perfectly. A
fine quality polished teak cabimet as aktove
is also supplied without any extra charge.

Note that this is the latest improved S.T. 100
with terminals arranged for Grid cells.

Head Office : 14, HIGH HOLBORN, W.C.1

b I Demonstration Lounge: 99, HIGH HOLBORN, W.C.1
e O- co 0., t oy Branch: 3, WELLINGTON ST., STRAND,W.C.2

:

Peto-Scott specialized in
making up receiver kits for
designs published in
constructors' magazines.
The S.T.100, current in
1923, was the first of a

elope

aAD

e | Two\Valve Amplifier

John Scott Tagyart, who
published and edited
several such maguzines IDEAL for

LOUD SPEAKER WORK

This handsam: instrument e=n be added to
any set which does not slicaly posszse low
frequency angifying walves, snd wil then
enable » loud speaker @ be used.

It empioys tran dormer woupling and witches
enable oac or both of thre velves & be cut
© out at will, aad a speal grid blas ontrot

Scott-Taggart's Radio Press, i :‘:,‘:“..":"-’.Z‘;"ﬁ.‘. o
in addition to magazines. v
issued a series of
constructors’ envelopes with
more detailed instructions
more opulently presented.
This one dates from 1925

de:Luxe

loss of its tariff. Why, it was argued, should the poor man building a
crystal set pay a higher licence fee than the rich man buying a luxury

receiver?

With broadeasting only six months old, the whole elaborate
structure was in jeopardy. and a government committee under Major-
General Sir Frederick Sykes was appointed on 24 April 1923 to assess
the problems and advise on their solution.
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Don’t just listen with head phones

which cramp your movements and tie you
to a chair with a yard or so of cord. Be free
as the wind to move as you please, and
allow others to converse freely; it is not
good to suppress one’s fec ings too much.

Radio Press Envelope No. 7

shows you how to build a two-valve Power
Amplifier which will enable you to “Dance to
the Music your wireless set brings.” It supplies
that necessary power which swells the volume
of music or speech without impairing the
quality of reception in any way.

The apparatus described in this and other Radio
Press Envelopes is of proven efficiency, and the

: Radio Press Envefope No. 7. success of the censtructor is guaranteed by the
o/20 Radio Press provided he follows exactly the
A TWO Valve AmPllfleT clear and easy instructions given.
de-Luxe' J 5 Obtainable from all Newsagents, Book-
by Elerbert KOS stalls, local Wireless ‘Dealers or direct
1yelber ““““““““ ' {?’npson‘ i fromthe Publishers. When ordering direct
"""""""""""""""" be sure and quote Envelope No. M.7 /,‘

Dance to the Music Your Wireless Set Brings

Radvto Press, LD,

BYSH HOUSE, SIRAND, LONDON, W.C.2. ~

In replyine to adecilisers, use Order Form enlosed T

Reith fights his corner

John Reith had been appointed General Manager ol the BBC in
December 1922. He is justly famed for having dedicated the company
fram the outset to ‘public service' broadcasting. but he never forgot for
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a moment that it was at bottom a commercial organization, and that it
was paying his salary. As the BBC's representative on the Sykes
Committee he proved to be a skilled negotiator wholeheartedly
committed to both its broadcasting and its manufacturing interests,
making a lone stand for continuing protection. The Company stood in
great need of such an advocate. As an alleged monopolist in
manufacture and an actual one in broadcasting it faced a hostile
campaign from a section of the press allied to trade associations
representing importers and non-BBC companies. However, it was
solidly backed by its member companies, now organized into the
industry's principal association: the National Association of Radio
Manufacturers of Great Britain (NARM). The Association’s spokesman
to the Committee was Burndept's Frank Phillips, and he argued that,
since the interests of manufacturers lay in the provision of good
broadcasting, the BBC should be adequately financed and should
continue even after its existing licence expired.

Summer was coming, which was always to be a slack period for
receiver sales, and the public were aware that changes were on the
way that might make sets cheaper. The Secretary of the BBC wrote of
its member companies “Many report that they have not sold a single
BBC set since the agitation commenced.” The Sykes Committee's
report, as presented to the Post Office on 23 August, recommended
that the BBC should be funded entirely from licences, and that both
the tariff on BBC receivers and their protection against imports,
originally scheduled to continue until the end of 1924, should be
abandoned forthwith.

These changes would have have done great harm to the industry in
its enfeebled state, and Reith knew that his best hope of avoiding them
lay in reaching a compromise agreement with the Government before
the report was published. Fortunately, a new Postmaster-General
sympathetic to the BBC had just been appointed, and he agreed to let
the BBC's board consider the report at once, and even to delay
publication a little. After intense bargaining, the Postmaster-General
was able to announce an agreed compromise by the time the report
was finally published on 1 October. Both protection and the tariff on
BBC receivers would continue until the end of 1924 as originally
planned, though the tariff was greatly reduced. The BBC's share of the
BBC and experimenters' licences was increased by 50% to 7s 6d
(37.5p). and a ‘constructor's’ licence was introduced at 15s (75p), of
which the BBC received 12s 6d (62.5p); the principal parts of sets
covered by this licence had to be British-made. By way of an amnesty,
an ‘'interim’ licence on the same terms was put on sale for a fortnight
to cover existing home-constructed sets, with no questions asked. The
BBC's licence to broadcast was extended by two years to the end of
1926, during which extension the Sykes Committee's
recommendations would apply: no protection, no tariff, and a single
10s (50p) receiving licence.

Thus Reith had won back for the industry a period of just over a
year in which to prepare itself for the full rigours of free trade. The new
licences flushed out many evaders. When the agreement was
published a total of 180,000 licences had been issued; within ten days
they were augmented by no fewer than 200,000 ‘'interim’ licences as
well as 27,000 of the new ‘constructor’s’ licences. These figures show
the prevalence of the home constructor, but do not fully reflect his
commercial importance, which in August 1923 was expounded by a
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) have been specially invited
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A\ &5 in the Transformer!

“POWOUIP NEVER FAILS !

“POWQUIP” TRANSFORMERS

FOR RELIABILITY.
Of all Dealers

or’

POWER EQUIPMENT

KINGSBURY WORKS

Q=" THE HYDE, HENDON

=== LONDON N.W.9
Standard Model. “inini e e Shrouaed Model
Price 1416 cach. Chale s Mty Price 18/ each

magazine recommending a sister publication as an advertising
medium:

“Wireless Weekly is read by the very best types of Wireless
enthusiast...He is not merely a passive user of a Broadcast
Receiving Set — rather he is a constant buyer of components
...His Receiving Set is always being altered and improved
upon and new ideas incorporated...In the present difficult
times...the backbone of the industry is the experimenter, the
man who is a prolific spender on his hobby.™®
This insatiable consumer may have begun as one of Eckersley’'s
‘pseudo experimenters’ but was now firmly addicted, with a fair
probability of failure heightening the satisfaction of success. Few
constructors had either theoretical knowledge or the experience to get
by without it, while components were far from reliable: Wireless World
complained that a dozen grid-leak resistors from a reputable supplier
contained four duds." Thus there was a good chance that when the
constructor had completed his set it would not work properly and he
would not know why; a faulty receiver would seldom yield to
observation and common sense the way a bicycle would. Desperation
breeds gullibility, and many of the advertisements in constructors’
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magazines had a distinct aura of quack medicine: if you used
this or component you could be assured of having a radiantly healthy
receiver.

The components industry

As well as attracting cheap imports from Europe, home construction
supported manufacture in Britain, much of it by companies catering
specifically for this market. If setmakers such as Witt Burnham and
Leslie McMichael are thought of as members of the industry's
‘Gentlemen’ team, two component manufacturers, Thomas Noah Cole
(b.1891) and Edward Ezra Rosen (b.1898) typified its ‘Players’;
although quite unlike each other in character, both rose from modest
origins to found considerable set-making empires.

Though T N Cole could be charming when he chose, those who
knew him recall chiefly his air of furtiveness, and the profoundly
mistrustful disposition it reflected. He was also rather short; a keen
supporter of Cardiff football team, he would enter the ground carrying
an orange box to stand on. Cole was born in a humble cottage in
Llanllwni, near Lampeter, but was brought up in Cardiff, probably in
quite comfortable circumstances since his father was a marine
engineer, and it was there that he began his business career by selling
bananas from a hand-cart.”” The precise nature of his merchandise
was of less concern to Cole than its potential for profit, and he was
quick to spot that potential in wireless components, moving to London
and trading as ‘The Lissen Company’ for some time before creating
Lissen Limited in September 1923."° He operated in the Goldhawk
Road area of Shepherd's Bush, and marketed a wide range of
components, mostly made in his own factory, under the slogan “Well
thought out, then well made”.

He might justifiably have added “then well promoted”, for his
advertising was most cunningly judged. Each advertisement featured
several components, described in terms that were relatively restrained
and informative. The reader thus lowered his guard, leaving himself
wide open to the advert's punch line: “Don’t use mixed parts!” Only by
using Lissen components throughout, it was explained. could the
constructor ensure that the circuit's various parts would combine
harmoniously. Though this was nonsense it was plausible nonsense,
offering the constructor an explanation for past failures and a pointer
to future success.

‘Teddy' Rosen was one of the industry’s most generally liked men,
with warmth and kindness behind his ebullient personality, and a
boyish enthusiasm for the business of making things. His parents,
Rachel and Samuel, were Polish-Jewish immigrants to London's East
End. Samuel earned his living by running a grocer’'s shop but his work
as a lay teacher speaking five semitic languages made him a man of
some standing in the community. A friend who was head of the Post
Office’s Wireless Department recommended young Edward to the
General Manager of Marconis, and he was articled to the company as
a thirteen-year-old pupil in 1911, amid gloomy predictions from
Samuel's other friends that once a few ships had been fitted and land
stations built there would be no further scope for wireless. During the
war he served in the Royal Flying Corps, commissioning and repairing
radio stations; he had lied about his age to get into the RFC, and as a
result eventually received his old-age pension a year early.

At the end of the war Samuel Rosen was dying of dropsy, and
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Edward desperately needed money to support the family. He returned
to Marconis for a vear. but on 1 January 1920. aged 21, set up in
business as Edward E Rosen & Co. renting a share in a basement
office in Devonshire Square. E.C.2 for £1 per week (including
telephone). Rosen founded his business principally on headphones. He
knew from his experience with Marconis that most existing

i AUGUST 16, 1924
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Three Ultra sites of the
1920s:

right: Devonshire Square
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headphones were poorly suited to telephony, being tuned to respond
strongly to the narrow band of frequencies encountered in Marse
reception, so he designed an improved type and had them
manufactured under contract. These were sufficiently successful to
suppert a move in 1921 to larger premises in the City Road, where he
began to produce horn loudspeakers as well, and by the time
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broadcasting began Rosen was well established, albeit on a very small Ultra horn loudspeakers,
scale. Since headphones and loudspeakers were usually bought 1925

separately from receivers he was in the happy position of not caring

whether listeners made or bought their sets, and in June 1923, when

the sale of BBC receivers was virtually at a standstill, he was able to

move into a factory in Harrow Road with potential for expansion.

Initially he employed only 20 people there, but scon he began to
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In 1923 the whole concept
of broadcasting still needed

14

to be publicized

manufacture components from raw materials rather than merely
assemble them from bought-in parts.

Rosen gave his products the name 'Ultra’, and in 1925 the
company was re-formed as Ultra Electric Limited. At about this time
he alsa changed the family’s name to 'Rose’; now a married man
raising children, he believed that it would be better for them not to
have an obviously Jewish name. However, it was as Teddy Rosen that
he had become known and trusted in the wireless business, and Rosen
he himself remained for the rest of his life.** *

The Key Component

A receiver’s valves were its most critical components, and most
advances in receiver design were associated with improvements in
valves. They were also the components whose development and
production involved the highest technology, so that relatively few
companies could muster sufficient expertise to stay in the game for
long. After the war there were large surplus stocks of the 'R’ valve
already mentioned and only a few amateurs as potential buyers of
valves, apart from the small market represented by the Marconi
Company’s ‘professional’ applications. Thus there was little
commercial incentive for either development or manufacture, and the
lampmakers who had made R valves returned to their main business.
At the Osram works at Hammersmith the wooden building that had
been hastily put up for valve manufacture was now occupied by GEC's
new Research Department, which showed much less interest in valves
than lamps even when, in 1919, Marconi and GEC pooled their valve
interests and created the Marconi-Osram Valve Company (soon
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abbreviated to 'M-O V')*%; hitherto, Marconis' valves had been made for
them at Ediswan’s Ponders End factory.

Demand rose sharply, of course, when broadcasting began.
Although the design of the R valve was by then seven years old. it was
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From Wireless World, 1924,
and opposite, an Ediswan
advertisement from Popular
Wireless in 1925 — equally
informative but much

more imaginative
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Poputar Wireless and Wireless Review, Jure 13th, 1925, 733

THE INSIDE TRUTH ABOUT THE EDISWAN VALVE
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_Examining

exclaimed Will

“Pinch me!”
B. Shown to Eddy Swan. And
well might he wonder if he was
dreaming, for he found himself in
the centre of the enormous valve
which Eddy had pointed out to him,

“¥Il show you the pinch!” retorted Eddv.
* That’ll be much more interesting to you.”

He led the way to the base of the Valve and
halted at the flattened end of a glass tube
leading from it.

o

This,” he exclaimed, “is the pinch—and
mind vou don’t knock your head on that
filament support.”  “ Oh !’ was all that Will
B. Shown could contribute to the conversation.

* The pinch,” continued Eddy, * is the support
of the electrodes, and as such it must be
prepared to ‘rough it.” Have a look down
there—it starts, you see, as a hollow glass
tube, and through this the Ediswan opcratives
run the leading-in wires from the outside pins.
These have the electrodes securely welded to
obtain a strong electrical joint. Then, the
end of the tube is heated tored-heat, and placed
under a ‘ pinching ’ machine, which squeezes
it into a solid mass of glass, firmly holding the
electrode supports, and making the inside of
the tube air-tight. Notice, too, the wide spacing
between the leads. They're very careful about
that at the Ediswan works, for neglect of this
would hardly enable Ediswan Valves to be recog-
nised as ‘ Britain’s Most Dependable Valves.’
Now, let’s take a stroll over to the Anode.”

(To Le continied.)

EILS0XN SWAN FLECTRIC CO. LT, 123,

A0 all Wircdess Poalees Veergichere.

ANY Set

VICTORIA ST, LONDON, E.Cy4

Will Improve
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MODERN WIRELESS Aunal 193

I the tha courda/

Users of valve receiving sets will do well to realise that
the efficiency of their outfit is largely dependent upon their
choice of valves. It’s the valve that counts!

You will positively ensure the best reception of vocal and
musical items by using

Made with the same scrupulous care that has always character-
ised the manufacturing operations of the famous Osram factory.

MADE TO LAST

Sold by leading Electrical Contractors, Wireless Dealers and Stores.
(Whalesa'e anly)
The General Electric Co., Ltd, Magnet House, Kingaway, Loadon, W.C.2,

Branches thranghowt the United Kingdom and in all the principal markets of the World.

put back into production and continued to be made for several years
in versions differing only in details of manufacture. Indeed. a year after
broadcasting began an advertisement for M-O V's version boasted
“Marconi valves made at the Osram lamp works are not a product of
the Broadcasting era. They were being made long befaore wireless
reached its present popularity — and they have lost none of the lead
they thus obtained.™* However, two companies, neither of them large,
had already designed valves differing significantly from the R valve,
and they were to be richly rewarded for their farsightedness.

A C Cossor Ltd, of Highbury, North London, descended from a firm
founded in 1859 as makers of thermometers and barometers, was
headed by a dynamic Australian, W R Bullimore. Since 1895 Cossor
had built up a high reputation making specialized electrical glassware,
from Crookes tubes through cathode-ray and X-ray tubes to low-
vacuum thermionic valves, before playing their part in the production
of R valves towards the end of the war. Anyone could see that the valve
they launched in the autumn of 1922 was nothing like an R valve, its
electrodes being of totally different shape. Moreover, each electrode
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was credibly claimed to have a specific advantage: the anode collected
the current more effectively, the grid was more rigidly supported so
that the valve was less microphonic, and the arched filament did not
sag as the valve aged. It sold well, and established Cossor in the first
division of contemporary valve-makers.*

The Mullard Radio Valve Company Ltd was just a year old when it
launched its successor to the R valve in the autumn of 1921. This
differed from the original much less radically than Cossor’s, but for
Stanley Robert Mullard, then almost thirty-eight, it marked the end of
a long apprenticeship and the start of his rapid emergence as a major
figure in the industry.

The market finds its man®

Stanley Mullard's early history was distinctly unpromising. Born on
1 November 1883, he was rejected by his mother and had an unhappy
childhood. Soon after leaving Board school at 14 he went to work in a
small, doomed electric-lamp company managed by his father, and
spent ten years there until it failed. Early in 1910 he landed a good job
at a large well-run lamp factory in France, but after being there only a
few months he caught typhoid and had to return to England, where he
joined Ediswan, at a wage of £3 10s (£3.50) a week. Ediswan no longer
dominated Britain's lamp industry as they once had, and Mullard
made his mark by tightening up lax procedures to reduce high reject
rates. In 1913 he was put in charge of the company's small and
under-resourced Lamp Laboratory, where he encountered the
thermionic valves being made for Marconis. However, only low-vacuum
triodes were then in production, and Mullard appears to have been
involved only through making some specimens with his own hands —
that is, primarily as craftsman rather than as technologist. As it
turned out, he helped his career more by developing the Pointolite — a
specialized lamp radiating intense light from a tiny ball of tungsten. It
was through demonstrating this very successful device that he

Testing valves at
Mullard’s factory at
Hammersmith, 1920
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Pumping valves at Mullard's
Jfactory at Hammersmith,

1921

Exhibition at the
Horticultural Hall, 1922
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Wireless Weekly
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Mullard vans of 1924. Note
2 = that the sidelight on the
& | 0 220 wing of the rear van is also
in the shape of a valve
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established an all-important contact with the Royal Naval Signal
School at Portsmouth.

As already related, R valves were put into large-scale production in
Britain in 1916. In charge of this operation, and needing someone to
look after testing and development, was a naval officer who knew of
Mullard through the Signal School. It must be assumed that Mullard’s
exceptional resourcefulness, toughness and 'drive’ were already in
evidence, for he was asked whether he would accept a commission in
the RNVR and set up a large laboratory and valve-testing station in
London. Personal qualities apart, he was incompletely equipped for
such an important post. in that he had no specialist knowledge of
thermionics, no managerial experience in a major company, and very
little higher education; against this, he had great practical experience
of lampmaking, and thus spoke the same language as the people he
would be principally dealing with.

The proposal offered Mullard a major advance both in
responsibility and in status, and he eagerly accepted. The new post
gave him contact, on terms of equality, with academic scientists, and
dealing with problems at the various factories making R valves
enhanced his practical ’know-how'. One measure of his success in the
post was the award of an MBE in the New Year's Honours of 1919.
Another was that when he was demobilized the following month
Ediswan offered him £1,000 a year to return to his old job. Although
this was a very handsome salary, Mullard would still have been under
the same Works Manager, whom he disliked. Instead, he took over the
running of the ailing 'Z Electric Lamp Manufacturing Co Ltd', at
Southfields, Wimbledon. The salary was smaller but he was to get a
share of the (highly problematical) profits, and was allowed to carry on
small-scale valve manufacture under his own name in a corner of the
works. He succeeded in 'turning the company round’, to the extent
that it gave him a remuneration of £1,250 during his first year, with a
further £500 from the valves he made, most of them R valves.
However, the East India merchants who owned the Z company were
not really interested in its long-term survival, and it was fortunate for
Mullard that he had yet another string to his bow.

During his service career he had worked closely with officers from
the Signal School, and had been a strong advocate for one particular
proposal under discussion there: the use of fused silica instead of
glass for the envelopes of high-power transmitter valves; it offered a
higher melting point and lower expansion, but was extremely difficult
to work. After returning to civilian life Mullard had continued to work
on the idea with ex-colleagues still at the Signal School. By mid-1920,
with his name on all of the relevant patents, he had made successful
experimental specimens at the Z works, though he did not have good
enough pumps to evacuate them, and had altogether played a leading
role in establishing the silica valve as of great potential importance to
the Royal Navy. A conference was held at the Admiralty, and Mullard
was asked whether if he were given a substantial order he could raise
the necessary money to set up a company and make the valves in
quantity. Though he had no idea where he would get such money, he
agreed to try.

The venture proved unexpectedly popular, and the Mullard Radio
Valve Co Ltd was registered on 17 September 1920. Major
shareholdings were taken up by the Radio Communication Company
who, as competitors of Marconis in marine radio, were eager to break

1 ¢ An Industry in Embryo
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their monopoly in transmitting valves, and by an American engineer,
C F Elwell, who was heavily committed to the obsolescent ‘arc’ mode of
transmission and thus anxious to have a stake in any development
likely to supersede it. Mullard maintained good relations with the Z
company's owners. His impending departure finally decided them to
put it into liquidation, and several of them became shareholders in his
company. By paying the liquidators a small rental Mullard was able to
continue valve-making at the Z works while his own company’s
premises were made ready, and to acquire useful plant from the works
at bargain prices.

The Mullard Radio Valve Company's first premises, purchased for
£3,300, were in Claybrook Road, Hammersmith and were variously
described as a ‘disused laundry’ and as ‘converted stables’. By spring
1921 they had been fitted out with the necessary services for valve
manufacture, largely by Mullard's own staff of artisans taken over
from the Z company, and production had been transferred there from
Southfields. Although the nominal capital of the company was
£30.000, less than half that amount had actually been subscribed at
this time, and the factory was not lavishly equipped. In particular, it
had no means of making liquid air, which was needed for the
evacuation process. The Osram Lamp Works at Brook Green, a mile or
so distant, was well provided with liquid air, but, as the place where
Marconi-Osram valves were made, it was enemy territory. However,
Stanley Mullard had long been a personal friend of Chris Wilson,
Osram’s Managing Director, so every morning a boy would trundle a
five-gallon copper vacuum-flask on a sack-barrow from Claybrook
Road to Brook Green and return with it full of liquid air — or rather
60% full, the rest having evaporated on the way back.

Sustained by the silica valve, Mullard now applied his unparalleled
expertise in the manufacture of R valves to producing a variant of the
basic design that would be better engineered yet cheaper. He made the
electrode assembly more rigid by mounting it with its axis vertical
instead of horizontal; this also allowed the envelope to be cylindrical
instead of spherical, making the valve easier to pack and less liable to
damage in transit. Equally important, he organized its manufacture
into processes suitable for mass-production using relatively unskilled
female labour. By the early autumn of 1921 the valve was ready to be
launched, and a name had to be found that would commend it to
amateur constructors. Mullard consulted Laurence Harley, a young
graduate he had just recruited as his first technical assistant. Harley
suggested that as the valve amplified, rectified and oscillated it might
be called ‘ARO’. Mullard liked the concept but rearranged the initials,
and launched the valve as the ‘ORA'.

It was a great success, with output of the order of 1,000 per week
well before broadcasting began. An ORA performed no better than a
good R valve, but Mullard was running a well-disciplined operation
that achieved low reject rates and a consistent, reliable product that
he could profitably sell at 15s (75p); this was just half what his
competitors were charging for an R valve, and they were soon forced to
come down to his price. The explosive growth that ensued would have
made a classic Hollywood montage: plans labelled ‘New Factory’, deft
fingers assembling valves, vans distributing them and trilby-hatted
customers clamouring to buy them, interspersed with newspaper
headlines proclaiming financial triumphs. Net profits for 1922
exceeded £33,000 (over ten times up on 1921), the total dividend for
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Ageing racks at Balham,
1926
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the year was 61% on the Ordinary shares, and shareholders received a
one-for-one bonus issue; a year later profits and dividend were both
up again. These results were achieved even after buying and equipping
a new factory from current revenue. It was sited amidst good-class
residential property in Nightingale Lane, Balham, and Mullard moved
there in the summer of 1923 with only the first inklings of problems
ahead.

The principal advance in receiving valves during the early-1920s
was the change from the ‘bright emitter’ to the ‘dull emitter’. The
bright emitter's tungsten filament was very similar to that of a light
bulb, and an advertisement for a receiver pointed out that “there is no
glare from the valves as these are placed inside the cabinet.” The dull
emitter’s filament needed to reach only a dull red heat to emit copious
electrons, so it consumed only a quarter or an eighth as much power.
To the listener, having to get filament-heating accumulators re-
charged was both a nuisance and an expense, so manufacturers were
under great commercial pressure to produce dull-emitter valves.
Initially, their filaments were made from tungsten containing a small
percentage of thorium oxide; later, these were superseded by still-more-
efficient fllaments coated with the oxides of various metallic elements.



Both types were more susceptible to ‘poisoning’ than bright-emitter
filaments, necessitating a much better vacuum, and altogether the
advent of dull emitters put a premium upon research resources; even
then, mistakes could still be made, for as late as the end of 1925
scientists at the GEC Research Laboratories thought oxide-coated
filaments too unpromising to be worth pursuing.®

Lacking such resources, Mullard entered the field of dull emitters
by manufacturing under licence the Western Electric ‘Wecovalve’,
importing plant from America for the purpose. This was not a good
move, for although the filament power required by the Wecovalve was
quite low the current of 0.25A was punishingly high for a dry cell, and
the voltage of 1V wastefully low for an accumulator. Competing valves
soon appeared that took 0.06A at 3V and ran happily off a pair of dry
cells. It took many months for Mullard to catch up by producing
comparable dull-emitter valves of their own design, and they were able
to do so only because Chris Wilson of Osram, who had earlier supplied
the company with liquid air, again put friendship before commercial
rivalry, this time by letting Stanley Mullard into a trade secret: a little
magnesium vaporized inside the valve formed a deposit on the glass
that absorbed residual gases and prevented poisoning of the filament.

Between the autumn of 1922 and the spring of 1924 Mullard were
involved in a celebrated patent action with the Marconi Company, who
believed themselves to hold two master patents covering current
designs of receiving valve, and chose Mullard as a suitably small
company upon which to demonstrate that fact. Marconi's action for
infringement was dismissed, whereupon they appealed against the
judgement. Defeated again in the Court of Appeal, they proceeded with
a further Appeal to the House of Lords, which in turn was dismissed.
This was not, however, quite the classic ‘David and Goliath’ story it
appeared; as a company founded to supply the Royal Navy with silica
valves vital to its communications, Mullard had received an assurance
of Admiralty support in their defence.

Technical support — at a price
Stanley Mullard's awareness that the silica valve brought security as
well as profit no doubt added to his alarm on learning, late in 1923,
that a new copper-to-glass sealing technique had been developed in
America, giving promise of high-power transmitting valves that would
displace it. In an attempt to find a way round this threat, he
approached the Dutch electrical giant, Philips, asking for a licence to
use another metal-to-glass sealing technique, on which they held
patents. On 24 July 1924, accompanied by his Company Secretary,
Mullard met over lunch Herman van Walsem, a legally trained
economist from Philips, with a representative of their London Agent.
The matter of the metal-to-glass seal was discussed, but the main
business was something altogether more far-reaching. Van Walsem
wrote a memorandum which, in translation, begins:
“Mr Mullard stated that he not only wished to discuss a
licence...but also eventual cooperation in England. He
thought that the latter might be arranged by Philips acquiring
a proportion of the shares, perhaps about 30%. Van Walsem
immediately stated that if such a course should be
entertained, Philips would in any case have to own 50% of the
shares and to have a completely free hand in the technical
control as well as being in charge of the Sales Department.”

1 ¢ AnIndustry in Embryo
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culminating in a ‘round

in about 1927

WE DESIRE TO BRING TO YOUR NOTICE THAT A FEELING OF GRAVE
UNREST AND APPREHENSION HAS FOR SOME TIME BEEN FELT BY THE OLDER MEMBERS
AND SENIOR STAFF OF THE MULLARD COMPANIES AS TO THEIR FUTURE WITH THE
COMPANY OWING TO THE APPARENT TENDENCY TO APPOINT MESSRS. PHILIPS'
REPRESENTATIVES TO THE HIGHER POSITIONS ON THE STAFF.

WHILST THE CO-OPERATION OF OUR DUTCH ASSOCIATES IS FULLY APPRECIATED,
IT IS FELT THAT THE POSITION AND THE GOODWILL WHICH ARE ENJOYED BY OUR COMPANIES
TODAY HAVE BEEN LARGELY BUILT UP BY YEARS OF HARD WORK AND THE LOYAL ENDEAVOURS OF
THE OLDER MEMBERS OF THE STAFF AND WORKS, AND WE SHOULD LIKE TO HAVE AN ASSURANCE

THAT AS INCREASED TRADE CREATES FUTHER OPPORTUNITIES FOR MEN TO TAKE HIGHER
POSITIONS, SUCH POSITIONS WILL STILL BE OPEN TO THOSE WHO HAVE SERVED THE MULLARD
COMPANIES SATISFACTORILY IN THE PAST.

WHEN PHILIPS®
IDEAS OR METHODS, THEY ARE ASSURED OF THE WHOLEHEARTED SUPPORT OF THE PRESENT
STAFF, BUT IT WOULD REMOVE A SOURCE OF GROWING DISCONTENT IF WE COULD XNOW THAT
THESE APPOINTMENTS ARE PURELY TEMPORARY AND WILL BE TERMINATED IMMEDIATELY SUCH
NEW METHODS ARE WORKING SATISFACTORILY.

IN PLACING THIS MATTER BEFORE YOU WE FEEL CONFIDENT THAT YOU

WILL SYMPATHISE WITH OUR POSITION, AND WE TRUST THAT YOU WILL USE YOUR
INFLUENCE TO OBTAIN THE ASSURANCE WHICH WE ASK, THUS LEAVING WITH US THE

INCENTIVE OF PROMOTION WHICH WE FEEL COULD ONLY OPERATE FOR THE CONTINUED

BENEFIT OF OUR BUSINESS BY RETAINING THE GOODWILL NOT ONLY OF THE

STAFF BUT THE WHOLE OF THE EMPLOYEES OF TRE MULLARD COMPANIES,

MANAGING DIRECTOR,

MULLARD COMPANIES,

REPRESENTATIVES ARE APPOINTED HERE TO INTRODUCE NEW

Although the memorandum credits Mullard with initiating this
proposal, its tone suggests that van Walsem already had such a
possibility well in mind; with Mullards as a bridgehead, Philips could
gain access to Britain and the British Empire. There is no indication
that Mullard bridled at the suggestion of selling half the company’s
46,000 £1 shares, which he valued at £5 each; this does not seem
excessive, given that a 75% dividend had been declared a month or
two previously.

A further meeting was held in London in October 1924, at which
Mullard and his Company Secretary were confronted by joint
Managing Director Anton Philips, with van Walsem and one of Philips’
young high-fliers in attendance. The Philips memorandum of the
meeting states, again in translation, “Mr Mullard is prepared to hand
over half the share capital of this company, i.e. £23,000, to Philips in
exchange for a cash payment of £60,000. Philips would take over
control of the technical management...”". Mullard’s statement is
remarkable on two counts: first, he and his wife together held only
about 20% of the shares, and there is no evidence that at this stage
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the other shareholders even knew that negotiations were taking place;
secondly, his valuation of the shares was now little more than half the
already-modest figure he had proposed less than three months
previously. To an extent this reflected the fact that Philips would be
contributing much more technical assistance to Mullards than they
could hope to receive in return, but Philips were nevertheless driving a
hard bargain. Mullard evidently believed that he could still persuade
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his fellow-shareholders that they had done very well — as indeed they
had. By virtue of the bonus issue, they stood to receive over £5 for
each £1 they had invested four years previously. Moreover, the
association with Philips was almost certain to enhance the value of
their remaining shares. Mullard's expectation proved correct, and the
deal went through in January 1925, though at £65,000 instead of
£60,000.

Within a year Mullard told Philips that he wanted them to buy the
rest of the shares, and after another year he set about persuading the
other shareholders to sell. Joint ownership of the company had
already undermined the total authority he had previously enjoyed, and
selling out entirely could only worsen that situation, so he must have
had some motive strong enough to outweigh this. The most likely
explanation seems to be that he engineered the sale as the only way of
cashing in his own holdings. He could hardly ask his fellow-
shareholders to buy him out at a much higher price than they had
recently received, and he was prohibited from selling to Philips without
the other shareholders’ agreement, which they obviously would not
give.

Whatever Mullard's motive, by initiating the sale he showed little
concern for the other shareholders’ interests and by his way of
negotiating it he showed none at all. The company was prospering,
and by their accountants’ reckoning the shares were already worth
well over £7 by the end of 1925, yet in November 1926 Philips offered
only £6, which Mullard unsuccessfully tried to get the other
shareholders to accept; it is to be doubted whether he told them that
Philips had offered him an extra £1 for his own shares. He then wrote
to Anton Philips saying that if the offer were raised to £7 he was
confident that by visiting shareholders individually he would be able to
get a majority of them to accept that price, whereupon “the minority
would then be left with the alternative to take up our interest or to
agree to your proposal”. He warned “that it would complicate the
situation very considerably if delays occur and the good results we are
now realising are allowed to materialise in the form of a financial
statement...”.

The second purchase took place in January 1927 for £161,000,
and was kept secret, for at that period there would have been a great
outcry had it become known that a major British manufacturer was
being taken over by a foreign company. In 1925 it had been thought
advisable for only half of the shares acquired (i.e. 25% of the total) to
be registered in Philips' name, the other half being in the name of The
Swiss Bank Corporation as nominees. In 1927 all the shares acquired
were registered in Stanley Mullard's name. This fiction was maintained
until 1938, though it almost came unstuck in 1929 when the Inland
Revenue wanted to know why he was not declaring the dividends;
fortunately they probed no further when assured that he was merely a
nominee, and that the shares were not rendering any individual liable
to declare a beneficial interest in them.

There were immediate and major consequences of this take-over,
but by January 1927 the industry as a whole had undergone
developments that demand our return to it.

A Separation and Some Associations
The British Broadcasting Company smoothly mutated into the British
Broadcasting Corporation on 1 January 1927, keeping its initials but
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losing its link with the industry. In just over four years a body formed
with no higher purpose than to promote the sale of wireless sets had
become a national institution and was on the way to becoming an
international byword for broadcasting free from either commercial or
political domination. The industry deserves credit for continuing to
support the Company even when John Reith adopted a programme
policy that many thought too highbrow, and Peter Eckersley, by giving
as many people as possible a signal strong enough for a crystal set,
limited the more-profitable market for valve receivers. In fairness to
these gentlemen it should be said that Reith also gave the public such
immensely popular programmes as late-night dance music from the
Savoy Hotel, and that Eckersley also urged them to buy professionally
built receivers rather than dabble in home construction.

The number of licences stood at 2.2 million. This was twice as
many as two years previously but only a quarter of the way to the
near-saturation figure attained by 1939, and the public were still far
from taking radio for granted. A travel writer of the period describes
lodging in a remote Cornish cottage in 1926 and being invited up to
the neighbouring farmhouse especially to listen to the wireless. It
picked up London programmes, presumably from the Daventry long-
wave transmitter, and the farmer was very proud of it, relating how it
had kept them informed during the General Strike; an old lady
pronounced Mr Baldwin a much better broadcaster than Mr Churchill.
With pictures of Queen Victoria and General Gordon gazing down from
the walls, the farmer handed the visitor a pair of headphones and
himself put on another pair, lustily joining in as the Savoy band
played ‘Valencia'. They could hear not just the music but, between
numbers, the chatter of the dancers.*

The setmakers combine

The passing of the British Broadcasting Company did not leave the
industry unstructured. In 1923 member companies had formed the
National Association of Radio Manufacturers of Great Britain (NARM),
to fight price-cutting by retailers and to promote exhibitions; two other
organizations were united by hostility to the BBC: the British Radio
Manufacturers’ and Traders’ Association (BRMTA), and the Electrical
Importers’ and Traders’ Association (EITA). The major exhibition of
1923, at White City, was organized only ‘in conjunction with’ NARM,
and non-members were also represented, but in 1924 and 1925 NARM
itself ran exhibitions at the Albert Hall, and these were for members
only; at the opening of the 1924 show, with protection about to end,
NARM's Chairman, Witt Burnham, exhorted everyone to “buy British
goods and keep the old flag flying”.*’ Opening membership to traders
late in 1924 converted NARM to NARMAT, but in both these years
there were separate exhibitions for non-members, a generally
unpopular arrangement. Manufacturing members of NARMAT began
to desert it for a newly formed Society of Radio Manufacturers.

No doubt this all seemed less tedious then than it does now, but
there was nevertheless general relief when on 6 September 1926, at
the first National Radio Exhibition, held at Olympia, a single body was
established to represent all British manufacturers.® Known simply as
the Radio Manufacturers’ Association (RMA), it continued to run
‘Radiolympia’ until the war, performed valuable liaison work during
the war, and in 1944 was re-constituted as the British Radio
Equipment Manufacturers’ Association (BREMA).



Between 1927 and 1929 the RMA won its spurs, albeit with less
than total success, by organizing its members’ opposition to the
patent-royalty of 12s 6d (62.5p) per valve-holder levied by the Marconi
Company;® * this was payable if a receiver used any of thirteen
Marconi-controlled patents, and it was almost impossible to avoid
using at least one of them. As sets had grown cheaper the royalty had
become increasingly burdensome, and the RMA formed a Royalty
Committee to negotiate a reduction. Marconis, however, refused to
budge. In 1928 there was a test case in which the Marconi Company
was challenged by the Brownie Wireless Co of Great Britain Ltd, who
had formerly made crystal sets. Marconis had previously told Brownie
that they were not liable for any royalty on a two-valve amplifier they
were making, but when Brownie asked for a licence to use just two
patents in a cheap two-valve receiver they were told they had to pay
the full royalty; since the receiver was made to retail at 25s (£1.25),
this doubled the price. Moreover, their amplifier could be used with
the receiver, so it too would now have to pay the royalty. The
Comptroller-General of Patents found that Marconis were abusing
their monopoly rights and recommended a smaller royalty, whereupon
the RMA held a mass meeting of manufacturers, at which it was
unanimously agreed that they would thenceforward pay only a
reduced royalty; the RMA would bear the expenses of any legal action
in which a manufacturer (whether or not a member of the Association)
might become involved through doing so.

Marconis had appealed against the Comptroller-General’s
recommendation, and in November 1928 their appeal was allowed,
leaving the RMA in a vulnerable position. However, in 1929 a new
agreement was drawn up, with a royalty of only 5s (25p) per valve-
holder, and the RMA praised “the courteous and conciliatory attitude”
adopted by Marconi's Managing Director. This magnanimity in victory
becomes less surprising when the terms of the new agreement are
considered. It was to run for five years, during which time most of the
important patents would run out, and the royalty was payable even if
no patented devices were used.

The valve-makers conspire

Valve-makers combined much more aggressively, as befitted their
descent from the lamp industry, which had formed price-fixing rings
before the first world war.” By the beginning of 1924 the post-war
ring, the Electric Lamp Manufacturers’ Association (ELMA) had a
‘Valve Manufacturers’ Committee’ meeting under its auspices. In June
1924 this became the Valve Manufacturers’ Association and in July
1926 the British Radio Valve Manufacturers’ Association, usually
abbreviated to ‘BVA’, but continued to operate at ELMA's offices until
May 1927.% The Association’s declared object was “To promote,
encourage, foster, develop and protect the interest of the Public, the
Trade and Manufacturers of British-made thermionic valves”, but
citing the public as its main beneficiary carried little conviction. No-
one who handled BVA members’ valves was allowed to handle anyone
else’s, and when Metro-Vick, who made ‘Cosmos’ valves, joined the
Association in 1926 they had to raise their prices considerably to
conform to its price list.*” Mullard, who had begun their rise to
prominence by underselling their competitors, were founder members.
The prices that could be maintained for BVA valves were limited by
competition from imports (despite a 33'/% ‘key-industry’ tariff), from
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non-BVA British firms, and even, until about 1926, from firms that
repaired burnt-out valves by replacing their filaments and re-
evacuating them.

Price-fixing meant that competition was based mainly on
performance, with various valve-makers securing an ‘edge’ through
particular technological advances. In 1924, at Metro-Vick’s prestigious
research department at Trafford Park, Manchester, a team headed by
E Yeoman Robinson produced the Cosmos ‘Shortpath’ valve. This was
constructed to achieve much smaller clearances between electrodes
than had hitherto been possible, with a corresponding improvement in
performance. One of Mullard's first benefits from their association
with Philips was an oxide-coated filament developed in Eindhoven.
This ‘PM’ filament maintained its emission much better than previous
types, and a batch of six valves submitted to the National Physical
Laboratory for life-testing showed only slight loss of emission after
1.000 hours of use. On the whole, hawever, valves did not then last
nearly as long as they did later, and the ‘replacement’ market was
correspondingly more important. Since a valve was almost always
replaced with an identical new one, the valve-maker was prepared to
supply the setmaker at little more than cost price in order to ensure
the replacement sales, at prices several times higher, from which he
derived much of his profit.

Home Construction without Tears

For all but the truly expert, building a wireless set was a gamble. Even
if you were fortunate enough to pick a good design from the daunting
number on offer you had to judge for yourself the relative merits of
competing components, while conflicting advice came at you from all
sides. Thus a magazine asserted, concerning ebonite component-
strips, “As usual, it is necessary to remove the surface skin of the
ebonite with emery paper ar cloth, or the set may be very noisy in use,
due to imperfect insulation™; another magazine deplored this practice
— by leaving a rough surface that would accumulate grime it actually
encouraged leakage. As an advertisement for a leak-proof brand
bluntly put it: “Even an expert cannot tell by looking at-an ebonite
panel whether it is leaky or not — what chance, therefore, have you?”
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A Mullard ‘Raleigh’ receiver
of 1927, built to a design
from Radio for the Million
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But while many were reluctant to enter the challenging world of
the constructor, there was still a widespread feeling that it was
extravagant and slightly effete simply to buy a set. The dilemma was
resolved by the °kit’ set, of which the most celebrated was the Cossor
‘Melody Maker’, launched at Radiolympia in 1927.7 Initially Cossor
supplied only instructions and valves, but other major components
were completely specified, including the brand, thereby removing a
potential source of anxiety. The cost was £7 15s (£7.75) and building
the set (“as simple as Meccano”) was claimed to take only 90
minutes.* The Melody Maker was by no means the first kit set, but it
was among the first to be marketed by a well-known manufacturer,
and it sold particularly well. The following year the company went over
to supplying complete boxed kits, and set up ‘Melody Works’
exclusively for this purpose in an old factory near their main premises
at Highbury. A new model was introduced each year up to 1936, and
the total number of kits sold exceeded 750,000.

For the valve-maker. the kit set shared with other home-built sets
the attraction that its valves yielded him the high profit he otherwise
obtained only from replacements, and in 1928 M-O V were to enter the
field with the Osram ‘Music Magnet’, which also ran through many
versions. Mullard, meanwhile, had embarked on a related scheme
almost a year before Cossor. The firm's publicity was managed with
great flair by Charles Orr Stanley, soon to become one of the
industry’s dominant figures but at this time running Arks Publicity,
an advertising agency specializing in wireless. Late in 1926,
concurrently with exploiting the NPL's report on PM valves,
C O Stanley worked out a scheme for publishing a constructors’
magazine featuring easy-to-build sets, to be sponsored by the
manufacturers of the components specified and distributed largely
through radio dealers, who would sell kits for the sets. The magazine’s
title would proclaim its aim: Radio for the Million.

With some misgivings, Stanley Mullard was persuaded to commit
company money to sponsoring this frighteningly expensive venture,
and the first issue was prepared. 1t contained circuits and blueprints
for no fewer than four receivers designed around PM valves, the kit for
the cheapest costing only £2 15s (£2.75), and although it had a cover
price of a shilling (5p) dealers could give away copies to likely
customers. To launch it C O Stanley spent £300 of Mullard’s money
on a full-page advertisement in the Daily Mail, inviting readers to send
to Mullard House for a free copy (described as “This gift to the
nation”). The advertisement appeared on a Saturday. Early on the
following Monday morning Mullard, full of foreboding after a sleepless
night, entered the office at Mullard House used by C O Stanley. In
Stanley’s words:

“The first post arrived; it was small and contained not a
single response to our great advertisement. Mullard was
beside himself. He grew white and started to shout at me,
standing up he cursed and swore at me, getting louder and
shriller, and finally he wrenched the telephone from its
moorings and threw it at me. At that moment, and just as
it would have happened in a fairy tale, a Post-Office van
drew up at the door. There had been so many replies to our
advert that a special delivery had had to be arranged."®

Radio for the Million maintained its initial success, and continued
(though latterly divorced from Mullard) throughout the remaining
years of home construction’s popularity.



1 ¢ An Industry in Embryo

The Product Evolves
As late as November 1928 Wireless World described the typical British
wireless receiver as “an aggregate of highly finished units, any one of
which could be boxed in an attractive carton and sold as a separate
component.”™ The occasion for this tart comment was the appearance
of a very-untypical receiver, GEC's “Victor 3', engineered for mass
production and costing only £6 17s 6d (£6 87.5p). Its components,
mostly designed specifically for the set, had no unnecessary casings or
terminals, rivets replaced screws, every detail was devised to be cost-
effective and compact. Wireless World commented that its interior
looked more like an alarm clock than a wireless set, but pronounced
its performance quite equal to that of the best three-valve sets in a
much larger cabinet. GEC advertised “Don't trouble to make your own
set when you can buy this famous Gecophone for less”,*" while
Wireless World suggested that the Victor 3 might do for wireless
reception what the Morris Cowley had done for motoring, and its
readers voted it the Radio Show's most outstanding “receiver or
amplifier of four valves or less”. Tactfully, Wireless World made no
mention of the fact that the Victor 3 was identical in design and
construction to a Telefunken receiver they had featured in their review
of the Berlin show a full year earlier.”
The revolutionary character of the Victor 3 did not extend to its
circuit, which was conventional and indeed old-fashioned. Many of
those who bought it were acquiring their first radio of any kind, and
for many others it was their first valve receiver; after six years of
broadcasting the number of licences was still only a third of the 1939  The GEC Radio and
figure, while crystal sets had only recently been outnumbered by valve  Telephone Works, Coventry,
receivers. But more ambitious receivers available in 1928 embodied  in 1928. Note the plume of
two major developments in valve technology that would soon make  smoke spreading to obscure
most existing receivers obsolete. the top right-hand corner

67



68

From triode to tetrode to pentode

The sensitivity and selectivity of early receivers were limited by an
inherent property of the triode valve: at radio frequencies the
capacitance between its anode and grid coupled the output back to the
input, drastically reducing the amplification the valve could achieve
without oscillation. This situation was transformed by the introduction
of an additional ‘screen’ grid, situated between grid and anode. When
suitably connected, it virtually eliminated the capacitance between
them, thus making possible much higher amplification. The newcomer
was named, by extension, the 'tetrode’, but was more usually known
as the 'screen-grid’ valve. The first type commercially available in
Britain, designed by H J Round of the Marconi Company, was
introduced by M-O V in 1926, and other manufacturers soon followed.
However, it was not until 1928 that it was widely adopted by
setmakers, prompting Wireless World to announce “Real H.F.
amplification, formerly the privilege of the few, is now open to
everyone.” The applications of the screen-grid valve were limited by
an unfortunate ‘kink' in its performance curve, and to suppress this
Philips introduced a fifth electrode, between screen-grid and anode.
The resulting ‘pentode’, eventually to become the most widely used of
all receiving valves, found immediate application as the ‘power’ valve
driving the loudspeaker, its high gain as welcome at that end of the
receiver as the screen-grid valve's was at the other.

The high amplification of the screen-grid valve demanded a careful
layout with metal screens, beyond the capabilities of many home
constructors. This difficulty did not apply to kit sets, and though their
price advantage was no longer very great they remained popular;
making one’s own set still imparted a certain kudos even when
reduced to following easy instructions.

Music from the mains '

Another advance in valve technology liberated the increasing
proportion of households with AC mains from the inconvenience and
expense of powering their wireless sets from batteries. Mains-driven
‘battery eliminators’ could already replace high-tension batteries, but
so long as a valve's electron-emitting cathode and its heating filament
remained one and the same thing the low-tension heating supply still
had to come from accumulators or dry cells; even nominally DC mains
had too much ripple for satisfactory operation. However, a separate
heating element electrically insulated from the cathode could be run
off low-voltage AC from a transformer, making an 'all-mains’ set
practicable. Moreover, the entire cathode of such a valve operated at
the same potential, which improved its performance.

A means of making such ‘indirectly heated' valves was patented in
America in 1923, whereby the heater was threaded through two holes
in a ceramic cylinder inserted into a tubular cathode. However, it was
the simpler technique patented in 1926 by E Yeoman Robinson of
Metro-Vick that was eventually adopted worldwide. A thin 'hairpin’
heater was insulated by baking onto it successive coatings of a
suitable sludge. Because the heater remained flexible it could operate
inside a cathode less than 1mm in diameter, as required for optimum
performance, without distorting it. Moreover the heater’s snug fit
enabled it to be run relatively cool, which helped to give the valve a
long life; in the mid-1930s one such valve began a life of 200,000
hours, remaining in uninterrupted use for a quarter of a century. A



number of all-mains sets were shown at the 1928 Olympia show,
including models by Metro-Vick, Pye, and GEC; the year's best-
remembered example, however, was barred from Olympia by the RMA,
being the Philips 2514, made in Holland.*

Tidying things up

The valves used in early receivers could deliver very little power to the
loudspeaker, so they needed this above all to be sensitive, which is
why the horn-type speaker was at first used almost exclusively. The
horn coupled the diaphragm of an uprated telephone receiver to the
surrounding space, achieving such high acoustic efficiency that it was
probably no exaggeration when an early Burndept catalogue said of
one of their receivers “...within fifty miles or so of a high-power
broadcast station, music on the loudspeaker is so loud that it can be
heard five hundred yards away.“ However, unless a horn is
inconveniently large its acoustic efficiency falls off rapidly at low
frequencies, producing nasal speech and tinny music. By 1927 the
‘hornless’ loudspeaker had largely taken over, with a ‘moving-iron’
mechanism driving a shallow paper cone though a rod fixed to its
apex. Producing more low-frequency output than the typical horn, the
cone loudspeaker could be fitted into a neat cabinet, and from 1929
was increasingly incorporated into the receiver cabinet, which also
housed the batteries.

The ‘'moving-coil’ loudspeaker, virtually universal to-day, was
already available in 1927 from BTH and Marconiphone, who made the
American ‘Rice-Kellogg' design under licence. Wireless World
considered that “for those who must have the best the choice of a
Rice-Kellogg is a foregone conclusion®,* and indeed the BBC would
use a somewhat later ‘RK’ as its monitoring loudspeaker until about
1950. However, in 1927 the moving-coil speaker was still considered
too exotic for any but the most dedicated perfectionist. It was
expensive, it used an electromagnet drawing a heavy current, and it
needed to be driven by a relatively powerful amplifier incorporating a
high-quality output transformer.

The moving-iron cone loudspeaker was more suitable than the
horn type for fitting into a portable receiver, and became popular just
as portables were coming into vogue. An overworked joke in the 1920s
was that the word ‘wireless’ was used to describe a device which, with
its external batteries, separate loudspeaker, earth connection and
aerial, festooned the living room and garden alike with wire. But while
the concept of a self-contained, portable wireless set was an attractive
one, realizing it was beset with problems. Bright-emitter valves used
too much current, but early dull-emitters were ‘microphonic’ — the
filament vibrated readily, tending to produce a ‘ponging’ sound and
distortion when used in the same enclosure as the loudspeaker. An
acid-filled accumulator, moreover, did not make an ideal travelling
companion. By 1927 these problems had been overcome by valves
with more robust filaments and by unspillable accumulators, and
there were forty or fifty portables at Olympia. However, sensitivity was
still poor, because portables used frame aerials, whose low efficiency
was further reduced by their having to be switchable between the two
wavebands. Also, their radio-frequency circuits tended to be
rudimentary, because it was alleged that the public insisted on a
portable having single-knob tuning. Pye sidestepped both these
problems in one of their portables by pre-tuning it to receive only the
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long-wave signal from Daventry — often the only signal of useful
strength available in the rural and seaside areas where portables were
chiefly used, on holidays and picnics. Most portables of the late-1920s
had five valves, and could more correctly have been termed
transportable. However, that word was already in use to describe even
heavier self-contained sets that could with some difficulty be lugged
from one room to another. A number of small companies, some of
them highly volatile, specialized in portables. Pell and Cahill, originally
directors of Rees Mace, formed their own company in 1925“ but were
in liquidation by 1927.% Rees's partner, K S Spencer, was to leave Rees
Mace in 1930 after a dispute, set up on his own, and in 1939 buy up
the company.*’
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Van decked out as 2514
receiver, 1928

opposite: An early Philips
mains receiver, 1928

Philips’ first service depot,
near London Bridge, 1929
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Arrivals and Departures

The right product at the right time

One of Britain's most successful setmaking companies was founded
upon an accessory that saved the listener a lot of money and trouble:
the ‘battery eliminator’. In 1924 Eric Kirkham Cole was making "Ekco’
receivers as one facet of his small electrical business at Westcliffe-on-
Sea, with an average weekly output of six and a workforce of two: Cole
and his future wife.* The chance circumstance that was to transform
his career was an encounter with one William S Verrells, a
schoolmaster who had been gassed during the war and, still a semi-
invalid, was earning his living as a freelance journalist at neighbouring
Southend-on-Sea. As Verrells lay in bed one evening unable to listen to
his radio because its LT battery had run down, he wondered whether a
set could be made to run off the mains, and wrote a brief article on the
subject for a local newspaper. This was brought to the attention of
Cole, to whom the same thought had occurred and who was already
working on the problem. Encouraged by the article, he was soon
afterwards able to visit Verrells and demonstrate in his bedroom the
arrangement he had devised to solve it.* To convert the 230-volt DC
mains to a 6-volt LT supply he used electric lamps to drop the voltage
and a large capacitor to smooth out the hum; the HT still had to come
from a battery. Verrells was delighted and, when Cole subsequently
developed his ‘eliminator’ to provide HT as well as LT, persuaded him

. E. K. COLE e
RECEIVING Sole Manufacturer. HIGH.TENSION
ST 505, LONDON ROAD, UNITS.
WESTCLIFF-ON-SEA.

RBKC/RD, 16. 5, 26.

Tel. No. SOUTHEND lr&2,

Dear Sir, (or Madam),

I rave to inform you
that after Saturday, May 22nd 1926, 1
an discontinuing the charging of
accumulators and wireless repair work,
and shall after that date only be open
for business in connection with * o
Receiving Sets, "EKCO" High Tension
UNITS and Electrical Installations.
No repair work of any description will
be undertaken to receiving mets.

Thanking you for
past favours.

Youre faitnfully,
P.p. E. K. COle,

P, 8,, Mr, W, Bolton, B,Sc. (Eng) of 473, Fair-
fax Drive, WESTCLIFP-ON-SEA, has taken gver
the accumulator charging and repair work and

if you will extend your kind patronage to him
I am sure he will §xvo you the attention and
excellent service I have alwayd tried %o give
you myself. Accumulators will be collecterd

and delivered.
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Ferranti at the Manchester
Radio Exhibition in 1926.
They had not yet begun to
produce receivers, but were
establishing an excellent
reputation with their
intervalve transformers, one
of which is featured on the
stand
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COMING
SHORTLY /

One of the outstanding
events of the Radio Season
will be the introduction
s of the
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By 1929 Ferranti’s stand at
the Manchester show
included all-mains receivers

to advertise it in the technical press. Sales were so encouraging that
the two men went into partnership, with a capital of £50. Cole built
the eliminators and Verrells sold them, calling at every house where an
aerial pole denoted the pessession of a radio. The device could only be
used on DC supplies, which were already in the minority and fast-
declining, so with the help of people better qualified technically than
he was, Cole produced a model for AC mains; in this it was the HT
battery that was eliminated, and accumulators were once again
needed for the LT supply.”™

In October 1926 a private company, E K Cole Ltd, was formed,
with an authorized capital of £2,500. Verrells was chairman, Cole
(then just 25) vice-chairman, and three local men who had put money
into the company became directors: John A Maxwell, who ran a
seafront amusement park, Henry J Manners, a builder and estate
developer, and E R Pring, a milkman. In 1927 a factory was built at
Leigh-on-Sea, employing about 50 people, and by 1929 annual profits
were around £30,000. With the advent of indirectly heated valves it
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the Daily Mirror but
incidentally benefiting
Ferranti

was clear that the future would increasingly lie with all-mains
receivers, and Ekco’s heavy dependence upon eliminators made it vital
for them to enter this new field without delay; companies already
making battery receivers could make the transition rather more
gradually, since households with a mains supply were still in the
minority. As we shall see, Ekco rose triumphantly to the challenge.

A reluctant recruit
When broadcasting began, the Gramophone Company (HMV) wanted
no part of it. Their Chairman, Alfred Clark, was an American whose
involvement in the phonograph business went back to 1889, and he
shared the widespread perception of wireless as a threat to the
gramophone industry. In 1925 electrical recording, using
microphones, amplifiers and electromagnetic cutter-heads, quickly
displaced the purely acoustic methods previously used, but HMV were
still reluctant to embrace electrical reproduction, on both technical
and commercial grounds. Early in 1926, Clark wrote to an associate in
HMV's controlling company, the Victor Talking Machine Company of
Camden, New Jersey. He thought there might be a small market for a
gramophone whose tone arm bore both an acoustic sound-box and an
electric pick-up. The pick-up would be used only when loudness was
the prime requirement, as in providing music for dancing, but the
sound-box would be preferred whenever good quality was required. He
added “Eventually, it might be necessary to add a third part to this
combination, which would be radio, but we would hold off on this as
long as possible” and ended “...we are particularly anxious to keep our
dealers away from wireless as far as possible.™”

Late in 1927 HMV demonstrated to dealers an Electrical
Reproducer, which was very well received, and early in 1928 wrote to
them announcing that the first instruments were ready for delivery,



1 ¢ An Industry in Embryo

A Gramophone Company
van, 1929

=% ot S _a TN

though warning that "we are entering into this new sphere of Electrical
Reproduction with the utmost caution...” and that “The electrical
reproducers are such that the vast majority of dealers will be unable
adequately to demonstrate them on their premises...”.”” However, by
November of that year Clark was reconciled to the necessity of the
company entering the field of wireless, and approached F G Kellaway,
Managing Director of the Marconi Company, with a view to negotiating
a licence to use their wireless patents.”™

But Marconis, who were going through a period of retrenchment,
were at this time trying to dispose of the Marconiphone Company,
which was unprofitable, and Clark soon became involved instead as a
potential purchaser. In the autumn of 1928 an attempt to combine the
radio business of Marconiphone, AEI and GEC into a single entity
failed, through GEC refusing at the last moment.” Philips, too, had
discussed possible purchase, but had not been offered the Marconi
name.” At the end of December, BTH obtained an option to buy the
Marconiphone business for a million pounds, and only when this
expired at the end of February 1929 did the company become available
to HMV. By this time Victor, who controlled HMV, had been taken over
by the Radio Corporation of America (RCA), and the head of RCA.
David Sarnoff, saw the purchase of Mareoniphone as a first move in
his plans to strengthen HMV's position in both the radio and recording
fields.” He personally took part in the negotiations, and on 8 March
drafted an enthusiastic press release announcing their successful
conclusion.” Payment was to be made in cash for tangible assets,
expected to be valued at about £500,000. and in addition 20,000 fully
paid £1 shares were to be issued and paid over for patent rights, for
the use of the Marconi name, and for Marconi's interest in M-O V, the
valve company owned jointly with GEC.” Marconis, moreover, would
stay out of domestic radio for twenty years.”™

The Eindhoven-Batham axis™

The Philips takeover brought about a profound transformation of
Mullard, most obviously in its structure, most significantly in its
managerial centre of gravity. In 1925, after the first transfer of shares,
it was split into a selling company, the Mullard Wireless Service
Company, and a manufacturing company, the Mullard Radio Valve
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Company. Stanley Mullard was Managing Director of both, but he was
quickly made aware that his authority was greatly diminished. When
he suggested diversifying into the manufacture of receivers, Dr Anton
Philips wrote a letter explaining why it was that although Philips were
themselves contemplating just such a step in Holland he did not think
it appropriate for Mullard to do so in Britain. Stanley Mullard pursued
the idea at the next two board meetings, but to no avail; although they
were eventually to make receivers, in the short term Mullard would get
no closer to it than sponsoring Radio for the Million.

But for Stanley Mullard, whose factory embodied all his experience
and endeavour, a worse humiliation was that Eindhoven lost no time
in sending over a twenty-six-year-old engineer, Wim Julius, to
modernize it; Dutch inspectors had reported that too much work was
still being done by hand and that some of the machines were
"primitive’. Semi-automatic machines quite new to the British workers
were brought over, and installed by a team of Dutch engineers and
technicians. The Dutchmen had urns for coffee, which they brewed
whenever they chose, whereas the British workers were liable to
threats of dismissal if even caught with a teacup in their possession.
From such petty beginnings on the shop floor, resentment began to
spread to more senior levels as Dutch penetration of the company
increased and the British staff felt their promotion prospects and even
their jobs to be threatened; their unawareness that the company was
by this time a wholly owned subsidiary of Philips made these changes
less easy to understand and thus even more disquieting.

Conflict also developed on the commercial side. In January 1925
Philips had set up a British subsidiary, Philips Lamps Ltd, to be their
selling company for all classes of product; Philips receiving valves were
barred by the terms of the agreement with Mullard, but later that year
it was agreed that Philips travellers should be allowed to sell Mullard
valves on behalf of the Mullard selling company.”™ The clash of
interests arose over radio components and accessories, which Mullard
had made as a sideline for some years. Had the two companies’
products remained distinct all would have been well, but under the
natural tendency for Eindhoven's technology to take over from
Balham's a situation developed whereby the two selling companies
were competing in the sale of often-identical products. The scale of
these non-valve activities increased when, in 1927, Mullard acquired
an ll-acre site at Mitcham to relieve pressure on the Balham factory,
and transferred the manufacture of components to existing buildings
there. Neither side was willing to give way. Philips saw no reason why
Philips Lamps Ltd should not sell the full range of their products like
any other of their foreign subsidiaries. Stanley Mullard asserted that
the status and sales record of the Mullard company established it as
the more logical and effective outlet; in New Zealand, where Philips
and Mullard valves were in competition, he had outsold Philips.” But
both companies agreed that the current situation was untenable, so a
compromise was worked out: essentially identical articles would
continue to be marketed by both companies, but would be made to
differ in external appearance.

It is not known whether components imported from Holland were
always marked accordingly, as the law required. Electric lamps
certainly were not, for in 1927 ELMA brought a successful action
against Philips Lamps for selling unmarked imported lamps; their
selling techniques reportedly included hawking the lamps from door to



door in the poorer districts.® Nor were valves always marked, for
Stanley Mullard later stated that large quantities were imported
between 1924 and 1926 without exciting comment, their source being
camouflaged by shipping through third and even fourth parties by
different routes.® But whether they were made in Holland or Britain it
was not thought wise to draw attention to valves even having been
designed by Philips. When the ‘PM’ range first appeared they bore the
legend ‘Philips-Mullard’, as had been laid down in the two companies’
agreement of July 1925, but soon the word ‘Philips’ was rigorously
excluded from all valves except rectifiers®, and from everything to do
with them; only the initials were used, and in a rather naive attempt to
mislead the public over their significance the terms “Pure Music™ and
“Perfect Music” were freely used in advertisements. As a leading
member of the BVA Stanley Mullard was in a delicate position, and in
1926 piously pointed out in a company memorandum that although
they had hitherto been liberal in ordering raw materials and other
parts from Holland, in future the Association's regulations would
make it necessary for them to import raw materials only:® in fact,
however, Mullard valves were predominantly assembled from imported
parts until at least 1936.%

Notwithstanding their internal stresses, and Stanley Mullard’s
growing frustration, the Mullard companies prospered greatly under
their new ownership. their combined annual profits increasing from
£128,000 in 1926 to £381,000 in 1928. Stanley Mullard later claimed
that in 1929 they had had 76% of the total business of setmakers who
were not controlled by other valve-makers.*®

C O Stanley branches out

By 1927 the radio-receiver side of W G Pye & Co occupied over 27,000
square feet, double its original area, and was the more profitable part
of the firm. Two of the firm’s partners welcomed this successful
diversification. Tom Robinson, who had served his apprenticeship
there and later returned as Works Manager, had wanted to spend
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£2.000 on advertising receivers even in 1923;* W G Pye's son Harold
had, as already related, produced the company's first successful
models in 1924, and had unsuccessfully urged the creation of a
plastic-moulding division to serve both sides of the company.®” But
W G Pye himself, now approaching 60 and steeped in the traditions of
instrument-making, understandably felt ill-at-ease with the company’s
increasing dependence on a particularly volatile domestic product.

As Pye’'s advertising agent, C O Stanley could see that the
company’s reputation for quality and its links with the scientific
community, given resonance by its location in Cambridge, endowed it
with an ‘edge’ the current management were incapable of exploiting.
Following the Mullard takeover, Philips had appointed Stanley as a
merchandising adviser, and he now set out to negotiate the sale of Pye
to Philips;*® many years later Harold Pye recalled how, as a necessary
preliminary, Stanley and Tom Robinson had “thoroughly brainwashed”
his father at an RMA luncheon. Initially Stanley, H J Pye and
Robinson agreed on a price of £85,000 for the entire business, but
Harold was able to prevent the sale of the the instrument side, where
he was to spend the rest of his career. Early in 1928 Stanley
approached Philips with a proposal that they should purchase the
radio side for £60,000 and pay him a commission of £5,000.

Philips were prepared to accept the price but jibbed at the
commission, whereupon Stanley backed his judgement with great
audacity and undertook to buy Pye’s radio business himself for
£60,000. 1t was agreed that he would pay a £5,000 deposit forthwith
and the balance after a year, during which period he would take over
the running of the company, in the expectation of acquiring profits to
pay off much of the balance. However, since Stanley had only £800 in
the bank there remained the problem of raising the deposit, and in
later years he would relate how he won over a banker, initially
reluctant to back what he termed a flash-in-the-pan business, by
taking a Pye portable into his office and demonstrating it. Evidently
unaware of recent advances in receivers, the banker had been
inordinately impressed, exclaiming “It plays when you move it!".* All
went according to plan, the annual rate of profit doubling during
1928, and in February 1929 Pye Radio Ltd was duly registered as a
public limited company with an authorized capital of £180,000. A
detailed report on the company made later in the year showed that
£45,000 had been allotted, and that Branch Nominees Ltd were large
shareholders, but made no mention of C O Stanley."”

T N Cole stays put

By the late-1920s T N Cole had built Lissen Ltd, of which his wife was
the principal shareholder, into a company employing almost 3,000
people in three well-equipped factories, one of them devoted entirely to
the production of batteries.”” In 1928 the Ever Ready Company (Great
Britain) Ltd, as part of a programme of expansion, bought Lissen Ltd
for something over a million pounds, but retained T N Cole as
Managing Director.® Part of the deal was that for ten years he would
not “carry on either alone or in partnership with others...any
companies competing with the present business of Lissen Ltd.™' Like
Stanley Mullard, T N Cole would come to resent being no longer his
own master, but for the present the change of ownership went
unnoticed by the general public.
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The Burnham family
celebrates the Golden
Jubilee of Burnham & Co,
at the Cafe Royal in 1927 —
the year when Burndept
went into receivership. Witt
Burnham is second from the
left in the front row

The fall of Burndept
Throughout the mid-1920s Burndept maintained a high profile, its
Chief Engineer as prominent in technical circles as Witt Burnham was
in commercial ones. In 1925 it was re-formed as a public company,
Burndept Wireless Ltd, and its issue of capital greatly over-
subscribed.” Existing shareholders had been told that “there was
every indication that the new Company which would arise out of the
old would be thoroughly successful”,® but it soon started to make
heavy losses and was forced into receivership in June 1927, just as
the head of its research department published an enthusiastic
description of his well-equipped laboratory.* It seems likely that a
strong but inevitably limited demand for luxury receivers had led a
euphoric management into immoderate expansion, and that they were
caught out when that demand declined just too soon for advances in
technology to have created a replacement market. And there were
certainly other weaknesses. Enthusiasm for making their own
components led the management into a valve-making venture at Acton
that produced appalling reject-rates.”® Witt Burnham, busy as a
Director of the BBC, was never seen by workers on the shop floor at
Blackheath, where discipline was slack and pilfering rife. One model of
receiver conveniently consisted of a shallow structure on a large board,
so a worker walked out of the building after work with one stuck up
his back under his clothes. Unfortunately the main gates were by this
time shut except for a small wicket-gate, which he was quite unable to
negotiate; he turned back, and was caught before being able to dispose
of his burden. Smaller items were well wrapped then dropped out of a
window onto soft earth on the common for later recovery.*
(Unattributable rumour has it that many years later light-fingered
workers at Mullard’s Mitcham plant used a variant of this technique,
depending on a stream flowing through the site, and the high
buoyancy of valves.)

Instead of liquidating the company the receiver took over control,
succeeded in restoring it to profitable working, and in August 1928
became Chairman of a new company, Burndept Wireless (1928) Ltd,




which took over the assets of the old company and paid its major
creditors 6% 10-year notes for 50% of the amounts owed. The new
company, however, was never to approach the stature of the old. Witt
Burnham severed all connection with the company. and soon re-
emerged as Chairman of Ediswan.
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The AEI merger

In the autumn of 1928 BTH, which had recently bought Ediswan,
merged with Metro-Vick to form Associated Electrical Industries (AEI),
although the two major companies largely maintained their separate
identities and even their traditional rivalries.” With the electrical
industry under economic pressure, the merger was made the occasion
for the group to rationalize its radio and valve-making interests. Metro-
Vick Supplies, the subsidiary that made and sold wireless receivers
and other domestic products, had lost £100,000 in a year,* and
production of ‘Cosmos’ receivers ceased. BTH receivers were briefly
marketed by Ediswan alongside their own sets,® but both companies
were soon to drop receivers altogether.

The valve interests fared better. ‘Cosmos’ valves were highly
successful, and Metro-Vick had recently transferred their design and
manufacture, still under E Y Robinson and his team of engineers, from
Trafford Park, Manchester to the Cosmos Lamp Works at Brimsdown,
Essex. Just a mile away from Ediswan’s factory at Ponders End,
Brimsdown was now to be AEI's sole centre for receiving valves. The
"‘Cosmos’ tradition was maintained, though the name was dropped and
the valves were thenceforth marketed by Ediswan under the same
brand name as BTH lamps: ‘Mazda'.

A Time for Expansion

The BBC's network of ‘main’ and 'relay’ stations, all sited in cities and
large towns, substantially achieved Eckersley’s initial aim of giving the
main centres of population a signal strong enough for crystal-set
reception, but with the general use of valve receivers this became
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When broadcasting began
S G Brown was already
established both as a
manufacturer and as a
prolific inventor, with a
non-electronic amplifier
and a gyro-compass to his
credit. His company was a
major manufacturer of
headphones and
loudspeakers, and later
diversified

Publicity photograph of the
S G Brown 'Disc’
loudspealer, 1928.
Although British radio
products were not notably
successful in export
markets, they were
frequently photographed in
exotic settings

One of a series of four
advertisements for an

S G Brown loudspeaker of
1929. Another was
entitled “The drummer
finds his sticks”
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Assembling S G Brown
equipment. 1929

From S G Brown'’s dealer
magazine The Brown
Budget, 1929-30

An enterprising dealer
relays the Cup Final. 1930
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Mr. White (of Colwyn Bay) again!

A prize-winning display
van, 1930
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irrelevant. Many people received a needlessly strong signal from their
local transmitter, while coverage of rural areas remained inadequate,
particularly outside the range of the long-wave transmitter at
Daventry; indeed coverage actually deteriorated, as European
transmitters grew ever more numerous and powerful. In 1925 the
BBC, eager to avoid anarchy in the ether, had played a leading role in
establishing the Union Internationale de Radiophonie (UIR), which had
its headquarters in Geneva, and the following year UIR members
agreed to adopt its ‘Geneva Plan'. Although this allotted the BBC fewer
wavelengths than they were currently occupying, its combination of
‘exclusive’ and ‘common’ wavelengths (the latter extending the
broadcast waveband to wavelengths below 300 metres) enabled the
existing network to be accomodated.'® However, to meet the strong
public demand for a choice of two programmes and for better
coverage, the BBC would need to adopt a totally different approach.
Eckersley and his engineers had in fact already worked out the
main features of a '‘Regional Scheme', based on pairs of high-power
transmitters; to minimize the number of receivers 'blanketed’ by an
excessive signal, these were to be at rural sites near major population-
centres. One of each pair would radiate a ‘Regional programme, partly
local in origin, and the other a 'National programme common to the
whole country, which Daventry would also carry. Coverage would be
greatly improved, but listeners would need receivers capable of
separating their two local stations, and the scheme was already
influencing receiver design two years before the first transmitter
opened. Reviewing the 1927 show at Olympia, Wireless World noted
approvingly “...manufacturers have realised that when the Regional
Scheme comes into operation a set which now gives satisfaction to the
average ‘local’ listener (who seldom requires real selectivity) will
become hopelessly out of date.”® Sadly, the Regional Scheme was to
be P P Eckersley's swan-song as a major figure in British
broadcasting, for in the autumn of 1928 it became known that he was
about to be named as the guilty party in a divorce action. Reith was
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1.—D. Grant Strachan, Secvetary R.M.A. 2.—A. E. Bowyer Lowe,
Bowyer Lowe, Co., Ltd. 3.—]. T. Mould, Igranic Co., Ltd., Chairman
R.M.A. 4.—]. Joseph, Radio Instruments, Liz. 5.—]. W. Barber,
Brownie Wiveless Co., Ltd. 6.—W. H. Goodman, Dubilier Co., Ltd.
7.—R. B. Weaver, General Electric Co., Ltd. 8.—G. Paton, J. L.
Goldsman, Ltd. 9.—J. L. Goldsman, J. L. Goldsman, Ltd. 10—P.R.
Coursey, Dubilier, Co., Ltd. 11.—W. H. Lynas, Wireless Pictures,
Ltd, 12—]. M. Richavd, Graham Awmplion, Ltd. 13.—W. G.
Davies, Graham Amplion, Ltd. 14.—C. A. Partridge, Partridge and
Mee. 15.—L. Shariand, Bedford Electrical. 16.—F. W. Perks,
Columbia Radio. 17.—W. B. Goodwin, Gambrell Radio, Ltd. 18.—
A. E. Watkins, Watmel Wirveless. 19.—R. I. Denham, M.P.A4., Ltd.
20.—A. E. Moody, R.M.A., Exhibitions Organiser.
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21.—T. A. W. Robinson, Pye Radio, Ltd. 22.—R. M. Ellis, Pye
Radio, Ltd. 23.—H. C. Goodman, S. G. Brown, Ltd. 24.—C. F.
Tripp, B.T.H., Co., Ltd. 25—A. Wragg, Selfridges. 26.—W. S.
Vervells, E. K. Cole, Ltd. 27.—E. K. Cole, E. K. Cole, Ltd. 28.—
K. S. Spencer, Rees Mace, Ltd. 29.—H. C. Shaw, Cossor, Ltd. 30.—
S. Wilding Cole, Koister-Brandes, Lta.  31.—L. McMichael, L.DMc-
Michael, Ltd. 32.—R. Klein, L. McMichael, Lid. 33.—R. F.
Payne-Gallwey, Mullard Wireless Sevvice, Ltd. 34.—C. W. Hayward,
Universal and Geneval Radio. 35—G. H. Rees, Rees Mace, Lid.
36.—S. R. Mullard, Mullard Wireless Service, Ltd. 37.—D. Hart-
Collins, Hart-Collins, Ltd. 38.—A. J. A. Osbourne, Bedford Electyical.
39.—C. Lovely, Selectors, Ltd. 40.—S. Montague, Montague Radio
Inventions. 41.—W. R. Lawson, Brown Bros., Ltd.

Key for caricatures on pages overleaf
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Here are some forty of the leading personalities of the Industry as seen by Frank Leah. As the sketches were secured before the opening
of the Exhibition, we do not guarantee that these genilemen will be exhibiting the same sprightly expressions at Olympia.
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The Broadcaster and Wireless Retailer (Supplement)
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The identity of the subjects is readily apparent, but, for the benefit of posterity, we publi'sh key drawings on page 110. Mr. Lea/_l is
olding a one-man exhibition of portraits and caricatures of members of the Exhibitors' Club at Olympia during the Show period.
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Caricatures. 1929
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1 12, Lertgnham Court Road. Tonden, W 1 wnd Marcom House, Stran?, W 2

As is described in the next
chapter, Marconiphone was less
healthy than this advertisement
would suggest
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This mini drama of 1930 was no

not prepared to have such a transgressor in the BBC, and summarily
dismissed him.'®

Some of the specific technical advances in receivers at this period
have already been mentioned. But the mere passage of time brought
about a more general improvement through the accumulation of
experience and the operation of natural selection, affecting both the
engineering and commercial sides of the industry; and by this time
many prospective buyers had heard a lot of wireless sets, so were less
easily imposed upon. The contributor to the BBC's 1928 Handbook
who looked back to the early days of broadcasting was no doubt
exaggerating when he wrote “at least 50 per cent of the radio sets and
parts purchased by the public were utterly and entirely useless™.'® So,
perhaps, was Wireless World, reviewing the 1929 Olympia show: “To-
day it is almost impossible to sell junk’ to the public...every stand
impresses the visitor with confidence that the firm represented is a
bona fide unit of the industry.”'® But it is undeniable that the industry
had shed many of those we would now term ‘cowboys’, and that with
recent improvements in technology, and the prospect of a better
service from the BBC, it was poised for rapid expansion.

t produced for

prospective constructors, as its style would
suggest, but distributed to dealers

to persuade them to stock the kit
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“Then the Panel.”
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2 ¢ The Industry Matures

The Thirties Scene

Between 1929 and 1931 the turnover of the radio industry doubled, from
£15 million to £30 million,' and continued to grow strongly despite the
depression. Although unemployment reached almost 3 million in 1932
and was still over 2 million in 1935, those in regular employment enjoyed
a 15% increase in real income during the 1930s, mainly through a fall in
the cost of living,” and had ready access to expensive items through hire-
purchase, which in the late-1930s accounted for about 70% of total radio
sales.” Radio manufacture typified the new industries that were arising as
staples like coal-mining, shipbuilding and cotton declined, but was
concentrated in the South East and thus contributed to the grossly
uneven distribution of unemployment; in 1934, when around 60% of the
insured workers in depressed areas were out of work, the figures for some
towns in the South East were only about 5%.* The demand for receivers
was highly seasonal, however, and the prospect of being laid off in the
spring and summer lay heavily on the industry’s male breadwinners; it
was less serious for the armies of women on the assembly lines, some of
them part-timers.

The development of the all-mains radio coincided with a rapid increase
in the proportion of homes with mains electricity, which had been only
one in seventeen in 1920, but rose from a third to two-thirds during the
1930s.° In many of them the radio was one of the first possessions to
extend the benefits of electricity beyond lighting. Two further technical
advances that took place in the early-1930s brought the receiver to
another plateau of development, from which it would not greatly advance
for another twenty years: the general adoption of the ‘superhet’ (short for
‘superheterodyne’) form of receiver, and the advent of the ‘variable-mu’
valve.

Selectivity and the superhet

As broadcasting stations became more numerous and more powerful, a
receiver required more and better tuned circuits to separate them. Having
to adjust several controls to change stations was tedious and uncertain,
but if three or even four tuning capacitors were ‘ganged’ onto a single
shaft to give single-knob tuning it was difficult to design circuits that
stayed precisely in tune with each other right across the waveband.
Moreover, the performance of the individual circuits inevitably varied
across the waveband, whether or not they were ganged. These problems
do not arise in a superhet. The signal from the aerial is combined with the
wave from an oscillator contained in the receiver, and thereby transposed
to a fixed ‘intermediate’ frequency to which the rest of the receiver is
permanently tuned. Changing stations is achieved by altering the
frequency of the oscillator, thereby bringing each station in turn to the
intermediate frequency. In effect, the waveband is shifted across the
receiver instead of vice versa. Because the circuits determining a
superhet’s selectivity operate at a fixed frequency and are pre-tuned at the
factory, they can attain a higher performance than those of a ‘straight’
(i.e. non-superhet) receiver. However, the aerial circuit of a superhet still
needs to be tuned, though not very critically, by a second capacitor on the
tuning shaft; otherwise it suffers interference from any station whose
frequency exceeds that of the wanted station by a particular (but happily
quite large) amount.

2 o The Industry Matures
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ND NOW FOR

Tuls 1s the " X.T, 100,
The Editor has pliecd forty-
five v disposal i
which to tell vou about it.
1 #hall need every page.
Why ¢

nv

pages at my m

Because ten months sofil work lies |

behind the " ST 400 75 beenuse thia
receiver has been  tested - actually
and literaily - from one end of Great
Britain to the other; bhecause the

| ~ ST

A Full Description—

cireuit  introduces and  vital
principles.

But chicfly becanse T am enthos
axtic about the set.

CNT 007

A ximple enough name. My initial«.

The figure 1 to indicate four valves,

new

A Special Significance

Rather a meaninglers name. A
man who hearl the set on his own
aerial, however, gave it a special
significance.

* Four valves and o 100 per cent
from each,” was his suggestion.

That makes 100, but to me
i« just a lubel 1t
looks cnriously unpretentious  side
hy <ide with the names of other sets

which seek your

. patronage,  setx

often with fancy

names and faucier
claims,

This is the
«reat season when
vou and thous-
ands  of others
will build a set.

he the influeneing

factor in  youwr
choice ! The de-
signer's  veputa
tion ! The fook
of the <t or cir
cuit 7 The cast ?

The performance?

Fraukly. I don’t
know. Bwill
wager vou have
had a good look
oxer the set befor
lu-ginninx to read
thi Alq-wrlpluul
Which featore of
the ST 0
has appealed niost
I cannnt s

But | certainly
hope von will not

build it menely
heeans 1 hove
de<igned .

ter- have reached

i

The appearance of a new Scott-Taggart receiver was
preceded by a crescendo of publicity built up over
many months. In December 1932 the launch of the
ST400 was approaching its climax
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Hundreds of Tet.

me telling me to > bnek up and et
have it,” or asking for a strictly
private hint of the circuit! (Stamped
addressed envelope enclosed.)

Hard Facts

All thesc letters comtain the «x-
pressed determination to build the
set, That is confidence. In me.
Naturally I'm pleased. Who wouldn’t
’)l‘ {

But though I want you to build
this set, I want you to do so as a
result of studylng [acts--coid,
hard, uncompromising facts.

I intend to glve you them. Forty-
five pages of them !

I shall tell you the reasons for every
line in the circuit, every wire in the
met. You will hear my viewsx on
modern designs and perhaps disugree
with them!

With every set I have invented
I have courted controversy.
acrimony and criticism. I rejoice
in the first, regret the second, and
respect the last,

But when my sets cease to
arouse controversy, acrimony and
criticism I shail have ceased to

be a technical rebel. And ceased
to count,
Reflex cirenits Multi-valve

nentialised setx, One-knoby receivers,
The  KT300.7 Al radical depar
tures in their different ways. No one
can aeense mie of ever having taken
the path of least resistance.

It is so easy to turn out a
different-coloured fjelly from the
same old mould. And it is ob-
vious that many constructors
would swallow it.

How e one  explain
construetion and recon-truetion of 1
old e¢ireun

else

LRI

SPECIAL NOTICE

Next month and in following issues
there will be real *service ** informa
tion and instruction for all interested i
the S.T.400 and the principles involved.
It you miss a copy you may miss items
and hints of the greatest value.

1. 8.-T.
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THE ST 400/

—by John Scott-Taggart, F.Inst.P., A.M.LE.E,

When, on January 15th luat, |
announced my own policy, 1 declared
that only at long intervals would I
issue new i “ Fewer and

had one circuit—the .
Even after nearly a vear I would stili
advise you to build it. 1 have
nothing new in mind for a three-vatve
set. It still represents my conception
of a three-valver for national con-
struction.

on
daily newspapers are, 1 believe, the
real views of the wireless constructor,
He recently declared: 1 like the
paper which stands by its colours,
which wields & heavy sword defily,
and does not find it neceasary to
blazon forth daily sensations drawn
from the imagimation of the office in

order to gain a circulation one day |
and produce a contradictory sensa-
tion so that it may be maintained the
next.”

Forecast Months Ago

On January 15th I wrote : *
left mnconvinced by announcements
of new miracles every week or every
few weeks. It will be my intention
to break away from this method and
to produce two or three sets a
year, each of which will be the resalt
of the most careful preliminary work.
. ** There will, of course, come up for

§a4i
-
:

e
:

Only yesterday I received a letier
from a reader who says: *1I
have had the °S.T.300° going
for 8 months, It is the first set

I haven’t serapped within a.

month,”

It in, of course, emential to design
abead of time ; to envisage what the
ether will be like not next week or
next month, but next year and after.

in my new “S8.T400” yom are
provided with conttols which can
make the set progressively more
selective as conditions get worse.
And you will need them !

Difficalties 1
Every weok one reads of some

seme fiddiing little Ceatinental
will suddenly develep iInto an
giant, Unless you

Those of you with fixed or semi-
fixed selestivity are in for trouble.
Every piess of news about a
foreign station will be bad news
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The superhet had made a brief appearance in the early days of
broadcasting, when its advantage had been that it could transpose the
received signal down to a frequency low enough to be readily amplified
by triode valves. The screen grid valve made this unnecessary, and the
superhet virtually disappeared for several years. Now, the urgent need
for better selectivity brought it back rapidly and permanently. Though
none featured in Wireless World's review of the 1930 Radio Show,
superhets made up 17% of the models mentioned in 1932 and 62% in
1934.° The ascendancy of the superhet contributed to the decline of
home construction, since proper adjustment of its variously tuned
circuits required the methodical use of calibrated instruments.

Strong and weak signals, loud and soft sounds
Until the early-1930s a variety of means were used for adjusting the
amplification of a receiver to suit the signals of widely differing
" strengths delivered by the aerial; reaction was adjusted, in some early
receivers whole stages were switched in and out of circuit, and even in
1928 it was common to dim the filaments of radio-frequency valves.’
Moreover, simply adjusting the loudness could upset the operation of
the radio-frequency stages, and screen-grid valves were particularly
easy to over-drive, producing gross distortion. Such considerations
forced compromises on designers and demanded skill from the user.
The situation was transformed by the introduction, around 1931,
of valves whose amplification (symbolized by the Greek letter 'mu’)
could be varied over a wide range simply by changing the DC voltage
on the control-grid, and which when set to low amplification could
accept very large signals; this 'variable-mu’ feature was achieved by
winding the control-grid spiral at a pitch that varied along its length.
By 1933 variable-mu valves were being widely used in circuits that
derived the amplification-controlling voltage from the valve's own
output signal, automatically reducing its amplification for stronger
signals and delivering almost the same level to the audio section of the
receiver for weak and strong signals alike. Thus tuning the receiver no
longer produced shattering outbursts from local stations, and on
distant ones the effect of fading was greatly reduced. The system was
confusingly referred to as "Automatic Volume Control' (AVC), implying
that the receiver imposed a particular loudness upon the user. In fact,
loudness was now controlled by a volume control that altered the
input to the receiver's audio amplifier without affecting the operation
of the earlier stages.

Some other selling points

With the introduction of AVC, the adoption of the superhet principle,
and the demise of the oscillation-provoking ‘reaction’ control, the
taming of the domestic receiver was complete by the early-1930s;
concurrently, quality of reproduction improved as the moving-coil
loudspeaker ceased to be exclusively for fidelity enthusiasts and came
into general use. The remainder of the decade brought further
technological developments, some of which became obligatory on all
but the cheapest sets, but these did not comparably affect the
listener's relationship with his radio.

Various forms of visual tuning indicators appeared in the mid-
thirties, most memorably the ‘magic eye’ — a special cathode ray tube
whose one-inch screen appeared, in the device’'s most popular version,
as a green ‘cake with a slice missing’; the set was on tune when the

2 e« The Industry Matures
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slice was at its smallest. This was something of a 'gimmick’, in that
anyone unable to identify correct tuning aurally (as what sounded
least ‘toppy) presumably didn't care whether or not they achieved it.
Most makers showed at least one model with a short-wave band in the
1936 Radio Show and such ‘all-wave' sets became general in 1937,
although short-wave performance in competitively priced sets was
unlikely to gain the band much use once the novelty had worn off.
Push-button tuning was a convenience that was to drop out of fashion
during the post-war decades, only to undergo a revival half a century
after its widespread introduction in 1938. A valuable feature that
proved lacking in sales appeal was variable selectivity. When receiving
a strong signal free from interference, the listener could switch the
intermediate-frequency circuits to reproduce a wide audio spectrum;
under less favourable conditions he switched them to reject
interference at the cost of fidelity. However, although variable
selectivity looked like becoming a popular feature in the middle of the
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decade. in 1938 Wireless World noted a considerable decrease in its
use. A tone control offered a similar though usually much inferior

facility more cheaply.

The radiogram keeps the tills ringing

Putting a radio. a pick-up and a turntable into a single cabinet was a
simple matter technically. but commercially and socially significant.
Although table models were made. it was primarily the console
radiogram that displaced the wind-up gramophone from the nation's
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Leaflet of 1933

TRUPHONIC
PEDESTAL TYPE RADIO-GRAM

Handsome Burr Walnut Cabinet gives this instrument an

immediate place amongst your most treasured possessions,
being both neat and attractive, its modern design will lend itself
to almost any furnishing scheme. Concealed behind its solid
exterior lies a powerful radio chassis, offering vou a varied choice
of programmes with perfect quality and gramophone reproduction
that will give your record library a new lease of life. At the back
will be found a drawer for records, which can be conveniently
used asa record carrier. Tuning iseffected by a single dial marked
in wave-lengths, and selectivity controls are provided when
searching for elusive stations ; changing to gramophone 1s effected
by tHe combined wave change switch. There is no necessity for
Aerial or Earth for ycur lozal stations, as a special Aerial device
1s incorporated which makes this instrument self contained.

R e

SPECIFICATION : Figured Walnut
22 dulNEA5 Cabinet, 4 Valves, Screen Gnd, Detector,

Power Pentode, large full wave Rectifier.

R

ganged tuning, illuminated dial, encrgised
moving coil speaker, electnic motor with
fully automatic stop. Extra Loud Speaker con-
nections, Overall dimensions : He 3
Width 1" 38" to 1" 34, Depth 1" 33" For

any A.C. voltage 407100 cyveles

BACK VIEW

living rooms and became one of the great status symbols of the 1930s.
The automatic record-changer appeared in 1931, and as it became
increasingly popular took the shine off possessing a mere ‘manual’
model. Fully loaded with eight 10-inch records it played for 25
minutes unattended, while 12-inch classical recordings occupying
three or more discs could be ordered in “automatic couplings’, which
had the sequence of sides rearranged to allow the whole work to be
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Decca’s ‘Portrola’ radiogram
of 1934 shows the influence
of the company’s
beginnings, as makers of
portable gramophones

Pye radiograms in the
finishing department, 1936

played with a single turning-over operation; in 1932 Wireless World
had reviewed a record-changer that played both sides of each record,
with 18-second intervals, and expressed the opinion that all changers
would have to work on that principle before they became really
popular.® The radiogram’s record-playing unit and its cabinet, often
fitted with a larger loudspeaker, took the price up to around twice that
of the same receiver in its table-model form. The advent of this
essentially new product provided a timely stimulus to the industry as
the market in receivers approached saturation. For those unable to
afford a radiogram, almost all receivers made after about 1930 had
provision for plugging in a pick-up,® and pick-up heads were available
for mounting on the tone arm of a gramophone. In the late-1930s EMI
marketed a pick-up and turntable unit for under £2 and a de-luxe
version with a lid for under £3. These finally left only the ‘portable’
market to the acoustic gramophone.
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The special train
commissioned by Ferranti to
take wholesalers and
dealers to their new radio
works in May 1935

The Big Names in Radio

The arrivals and departures noted in the last chapter were part of a
general volatility that extended into the 1930s. Of the 52 firms
exhibiting at the 1926 Radio Show only 15 exhibited in 1931, and of
the 57 who exhibited that year only 17 did so three years later." Radio
manufacture also followed the general tendency of industry at this
period to become concentrated into fewer, larger units," and there
emerged a few major companies who took setmaking into mass
production, though many processes remained manual. Their names
became truly ‘household words’' as they led the industry towards
putting a radio into every home.

Three major manufacturers not dealt with here in detail must
nevertheless be mentioned: GEC, Ferranti and Cossor. GEC receivers
were made at the company's Telephone Works at Coventry, and it is
not clear in what proportions that huge plant's 5,000 work-force and
750,000 sq ft floor area'* were divided between radios and telephone
equipment, though by 1938 it was re-titled ‘GEC Radio Works'.!* The
design of receivers was one of the responsibilities of the Radio Group
in the company's prestigious Research Laboratories at Wembley.
However, GEC did not occupy the dominant place in the receiver
industry that these facts would lead one to expect. Analysing the
industry’s pecking order as of 1934, the Financial Secretary of
Murphy Radio did not put them in the first three (see later), while
Murphy’s then Chief Engineer has remarked of GEC's domestic-
receiver business ‘They never seemed to be very serious about it."*
They were probably hampered by both their diversity and their size. In
GEC Journal’s annual reviews of progress, domestic receivers were
sandwiched in among electric cleaners, street lighting and industrial
cooking appliances, suggesting that they occupied rather a small angle
in top management’s field of view, while the division of control between
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Coventry, Wembley and the company’s Kingsway Head Office'* must
have impaired the capacity for rapid and decisive action in a fast-
moving game.

Ferranti were also long-established electrical all-rounders. In 1929
they began making all-mains receivers at their headquarters at
Hollinwood, near Oldham, and also became known for their moving-
coil loudspeakers. A 1934 superhet, the 'Lancastria’, was praised by
Wireless World for its exceptional selectivity but was remembered by a
wholesaler, well over half a century later, for the high proportion of
those delivered to him that didn't work, some being found to lack
valves or even a loudspeaker.'* However, Vincent de Ferranti,
Chairman of the company, took a special interest in radio, and in
1935 he opened a 270,000 sq ft factory built exclusively for radio
production, at Moston, Manchester. Wireless World considered it
worthy of mention that the factory’s machine tools were driven by
individual electric motors rather than through belts from overhead
shafting. Virtually all the components, including valves, were made on
the premises from raw materials,”” and this extreme degree of self-
sufficiency may well have been uneconomic. And at a time when
receivers aimed at the upper end of the market were increasingly being
sold through franchised dealers it may have been unwise for Ferranti
to distribute exclusively through wholesalers.'® But for whatever
reason, Ferranti never secured a major share of the market, and their
radio venture consistently lost money, though it fulfilled one of Vincent
de Ferranti's objectives by gaining them entry to the world of
electronics. '

Cossor began to make complete receivers in 1930,% exploiting both
the success of their ‘Melody Maker’ kits and the component-making
capacity gained from them. They were a much smaller company than
either GEC or Ferranti, and taken overall their other interests were
more relevant to setmaking. They were beginning to make electronic
instruments, marketing their first oscilloscope in 1932, and were
important valve-makers; in 1931 an informed guess by a competitor
gave them almost a fifth of BVA sales in England — well behind
Mullard but level with M-OV and ahead of Mazda.” Altogether Cossor
had considerable expertise and resources concentrated in their two
sites in Highbury, and their receiver operation took off rapidly, with
ten models available by 1932.* Two years later a new five-storey
factory had filled up all available space at Highbury, and the
continuing demand for expansion was met by transferring cabinet
manufacture to a site at Leyton.

Ekco set the pace *

When Cole and Verrells decided to concentrate on mains receivers
rather than eliminators they realized that their company lacked the
necessary expertise, and strengthened their technical staffing. Youth
continued to be the keynote; their new Chief Engineer, John Wyborn,
was 26 — a year younger than Cole — when he joined them from the
design staff at Marconiphone in December 1928, just before the HMV
purchase. In 1930 E K Cole Ltd became a public company,” and built
a new factory. Over the previous five years the operation had occupied,
and outgrown, rooms over Eric Cole’s shop, a factory at Leigh-on-Sea,
the ‘Gliderdrome’ skating rink and a sea-front amusement arcade.
This time they were taking no chances, and chose a site with room for
further expansion, at Prittlewell, on the outskirts of Southend-on-Sea;
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it was literally a green-field site, having previously grown cabbages.
This was the first large factory in Britain to be purpose-built for
receiver manufacture. Even at the outset it covered 80,000 square feet
and employed around a thousand people,” and by 1937 a succession
of expansions would take it to 300,000 sq ft, with a work-force of
4,500.7

In the spring of 1930, while the factory was still being built, a
chance encounter took place that was to affect the company
profoundly. Michael Lipman, a London representative of the German
electrical giant AEG, decided he would like a day at the seaside and
visited E K Cole Ltd — a firm he had never heard of — in response to
an enquiry for some special insulation. He finished his business with
the buyer, who then asked if he had anything that might be of interest
for the mass production of radio sets. As it happened, Lipman had in
the back of his car a bakelite radio cabinet that AEG had made for
Telefunken. This was the largest item yet produced in the material,
and Lipman had unsuccessfully tried to interest several British radio
manufacturers in it. The manager of HMV's cabinet department had
been predictably unenthusiastic over a product so totally alien to the
company’s tradition of high-quality wooden cabinets, which its dealers
and customers expected, and on which his own position depended.
Other manufacturers had been put off by AEG’s minimum production
order of 10,000; each design of bakelite cabinet involved a heavy
investment in dies and moulds. But when E K Cole’s buyer saw the
sample, his response was dramatic. He at once introduced Lipman to
John Wyborn, who in turn took him to Cole and Verrells. Within an
hour, they had expressed interest in having two types of cabinet made,
with a total order of 30,000. Could a designer come over from Berlin at
once? The sets were wanted for the Radio Show, which was only five
months away. A telephone call to Berlin had AEG’s chief draughtsman
despatched by that night’s boat, and an order was quickly placed.

Within a month Ekco had recruited Lipman, who was a trained
electrical and mechanical engineer, as Production Engineer for the
new factory; this was still an empty shell, and he was able to equip it
as he wished. By 1931 there were ten conveyor-belt assembly lines
and an overhead conveyor system two thousand feet long, designed
with the help of a friend of Lipman’s from the Ford plant at
Dagenham. A feature of the factory was that the ratio in which the
various models were produced could quickly be adapted to suit
changing demand. The bakelite cabinets had proved a great success at
the 1930 Radio Show and their use was extended in 1931, with a
range of colours available. But in the autumn of that year, the
National Government imposed an "anti-dumping’ import duty of 50%»
on a wide range of goods, including the AEG bakelite cabinets. It
therefore became essential for these to be produced in the UK, and a
deal was negotiated with AEG whereby, in return for an annual fee
and a royalty, the necessary plant would be erected by Ekco under
AEG control in a new building adjoining the main factory.

Meanwhile, three key executives on the manufacturing side of the
company were actively planning to leave and set up on their own.
Michael Lipman, John Wyborn and Laury Jones, the Production
Manager, felt that they were being given neither the authority
necessary to discharge their responsibilities, nor their due share of
credit for the firm’s success. They got quite a long way towards raising
the £30,000 that they needed, but eventually had to admit defeat. continues on page 131
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The new Ekco factory, 1930

Moving into the new factory

The Countess of Iveagh,
Conservative MP for
Southend, campaigning at
the Ekco factory in 1931
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Ekco’s motor-cycle service
fleet, c. 1931

Chassis of Ekco Model RS2,
1931
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Coil-winding at Ekco, 1932

Receivers awaiting
dispatch, 1932

Loading receivers for
dispatch to the Continent,
c. 1933
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The main assembly bay at

Ekco in 1932. About 2,000
people worked in this

pillarless and mainly glass-

roofed area of 100,000 sq ft

Research Department after

the fire of February 1932
August 1932

moulding bakelite cabinets being
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A hinged mould was
necessary to allow
withdrawal of cabinets
having impressed
decoration or re-entrant
design motifs. Because of
the intricacy and expense of
such moulds, these features
were later avoided

Receivers being loaded onto
a ship at the end of
Southend pier in 1932, for
dispatch to Newcastle

Public-address vans were a
popular form of publicity in
the thirties

ALL- ELECTRIC RADIOF

SETS, RADIOGRAMS, POWER UNITS ‘!’
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Finishing the assembly of
Ekco radiograms, ¢.1932

The overhead conveyor at
Ekco, ¢. 1932

Menu from a dinner given by
Ekco’s management on

27 February 1932,
presumably in appreciation
of the work done in the three
weeiks following the fire.
Two caricatures are shown
enlarged: John Wyborn was
Chief Engineer and Norman
Robertson, at that time in
charge of testing, became
Deputy Managing Director
after the war
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E. J. WYBORN
** This shall prove a brave
kingdom for me where 1 shall
have my music for nothing.”’
The Tempest. Act 3, Sc. 2.

N. C. ROBERTSON
“* With strange and several
noises of roaring, shrieking,
howling, jingling chains and
more diversity of sounds.”’
The Tempest. Act 5, Sc. 1.

Part of the company's
Jleet of vans. c. 1933
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i 21, 1933 THE WIRELESS AND Gramortione TRADER 13

~ Astounding
Resutts ©
Framng Sundary

“First In Its class and
inexpensive *
NostingSem |3

'Soleulvl!y and
sensitivity very
marked © Duty Lhemet

“Exceptionally wide
choice of stations”

Wiskew Ward

“19 American
Stations = § % imea

° Exceptionally
good volume”
[RROR—.

MODEL
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EKCO MOULDINGS

CKCOLE L™ Southend-on-Sca.
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Spare capacity in Ekco’s
bakelite plant was used to
male mouldings for other
companies. This stand was
at the British Industries Fair
in 1935

Going-home time, ¢. 1934
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A leaflet of 1935
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OPEN OUT THIS FOLDER AND DISPLAY IN YOUR WINDOW

An Ekco leaflet of 1935. Note
that the weekly hire-purchase
payment is shown more
prominently than the cash price

World Radio Histo
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MOVING COIL SPEAKER \ I
INDEPENDENTLY MOUNTED
IN ANY POSITION

POWER SUPPLY UNK _
BELOW FLOOR BOARDS

HGH EFFICIENCY AERIAL

/’,,% WITH SCREENED DOWN LEAD

Outstanding Features :

7-stage Superhet Circuit, OPERATING ON
MEDIUM AND LONG WAVELENGTHS.

Direct Control—no backlash.

Noise Suppressor — COMPLETE SILENCE
WHILE TUNING.

Compensated A.V.C., giving steady volume
under all normal cenditions.

4 Watts Output —ample for all road speeds
and conditions.

Lightbeam and Shadow Tuning.

Non-daszle Tuning Scale, with station-names and
velengths.

Tone Control. .
Unasffected by Change of Direction.

PRICE
206
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above: An Ekco leaflet of
1935. Tables were
available to match specific
models

left: Car radio, already
well-established in America,
was pioneered in this
country by Ekco, who
exhibited this model at
Olympia in 1934. The
recetver was sufficiently
compact to be mounted on
the fascia, whereas other
mabkers often had only a
control unit there,
mechanically linked to the
recelver itself. However,
accommodating the power
supply remained a problem

opposite: A leaflet of 1935
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ENRY HALL was in your car

last night —and you didn't

know it! So was the Chief

Announcer — he read the News

Bulletin in your car—and you
didn’t hear it !

All you heard was the swish of

| wheels on the road, the patter of
rain on the roof and the incessant
lick lack of the wind
| wiper.

The atmosphere around you
was filled with music—through-
out Europe, a thousand broad-
casters were playing, singing and
talking. Every word and note was
in your car.

With Ekco car radio you could
have brought this silent throng to
life. Youcould have filled yourcar
with mirth and melody; in short,
you could have MOTORED
TO MUSIC.

Inscal Ekco Car Radio and drive
with the pick of the radio pro-
grammes at your finger-tips.

Keep awake and alert on the
longest journeys and realise to
the full the unbounded joy of
MOTORING TO MUSIC.

The Ekco car receiver installed, 1934
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[ \ 4 s T Ekco at Brussels in 1936.
The sets were British
models locally assembled.
and contained locally
sourced parts o minimize
import duty. which was
levied hy weiglt

AUDITORIN

uﬂ_ v
] K
Ekco's Head of Service with
his department under
- surveillance. 1936
Pl

2

.

%
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Elco receivers of 1938. with
motorized push-bution
tuning. undergoing initial
wrapping before being
boxed
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Ekco’s drawing offices were
unusually spacious and
well-lit for the period. Wells
Coates, who had designed
some of the company’s
bakelite receiver cabinets,
also designed the office
shown with skylights.
These were double sheets
of glass, filled with glass
wool to diffuse the light
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THE RADIO BRAIN
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Had they succeeded, the strength of the company could have been
seriously reduced, particularly if other key staff had joined them. That
strength was soon put to the test. Early in 1932, a fire destroyed the
design and research laboratories, and with them the design data for
the 1933 models. As a result the season’s two principal models had to
be housed in the previous year's cabinets. No matter that the circuitry
was new® and the cabinets themselves now made in the company’s
own plastics plant instead of imported from Germany.* Public and
dealers alike expected manufacturers to present a completely new
range at each year's Radio Show, and Ekco’s sales slumped. In
January 1933, with large stocks of unsold receivers, the company

st distribmithan pilicy, desstle rodieron tn dealer competition, exquitabile
Virtle  oeatisiisation of LR weading Giciies, wid bold Disesinive piblicity and dealir doapenithin

Push-button tuning,
currently enjoying a
comeback, was very
popular just before the war.
The more ambitious models
used elaborate motorized
tuning. with electronic
automatic frequency control
to remove residual errors

Ekco, 1939
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suffered a financial crisis. Two of the three ‘financial’ directors,
Maxwell and Manners, pulled out, while Cole and Verrells mortgaged
their houses and insurance policies to back the overdraft needed to
keep the firm afloat.

By the end of 1933 Ekco had bounced back to prosperity with an
up-to-date range of models, most of them superhets. Bakelite
cabinets, initially introduced because they were cheaper than wooden
ones, were now seen to be capable of actually enhancing a receiver’s
appeal, and top architectural designers were commissioned to create
cabinets that fully exploited the potential of the new medium. It made
sense to spare no expense at this stage, given the enormous tooling
cost that followed: moulds and dies weighed upwards of 15 tons each,
and were cut from solid blocks of chromium nickel steel. For the 1933
show, Serge Chermayeff designed a cabinet of pleasing proportions
that could just as easily have been made from wood; a year later Wells
Coates produced a circular cabinet that certainly could not have been.
It was the first of a succession that Ekco produced in this shape,
which lent itself to large tuning dials marked with station names;
these receivers have subsequently been widely used to evoke Britain in
the 1930s. In order to give the designer every freedom, it was initially
the practice to adapt the chassis to the cabinet, although by the late-
1930s some plastic cabinets were made to conventional designs that
allowed a common chassis to be marketed in both wooden and plastic
versions.

Ekco's impeccable reputation for reliability can be credited largely
to Tony Martin, Deputy Chief Engineer,” and to R K Spencer, Head of
Material and Components Research Section, who was an ex-colleague
recruited from Marconiphone by John Wyborn. A quiet, even-tempered
man, Spencer nevertheless maintained an iron grip on quality control,
through the operation of a well-equipped laboratory. Such was the
respect he had earned from the management that no-one challenged
his decisions on what was fit to come into or go out of the factory,
even if this meant keeping hundreds of people idle while a problem
was ironed out.

Sunrise at Pye

Following C O Stanley’s buy-out, Pye Radio Ltd took over the whole of
the original factory site, thereby roughly doubling the area devoted to
radio, and the instrument company moved to new premises. Between
1929 and 1937 the factory expanded further, from 57,000 to 138,000
sq ft, and annual production rose from less than 30,000 sets to
around 200,000.%*" After completing purchase of the company,
Stanley handed back the reins to Tom Robinson, and continued to run
his advertising business, which he later told Harold Pye had in one
year netted him £90,000. However, in the early-1930s Pye Radio’s
trading account was anything but healthy, and Stanley felt that his
responsibility to the shareholders required him to involve himself more
closely in managing the company.* Accordingly, he became a director.
The announcement of this fact in The Wireless Trader of 29 July 1933
states that in 1929 Stanley’s name had appeared on the prospectus of
Pye Radio as having sold a block of shares to the public, but otherwise
shows that the extent of his involvement with the company had gone
largely unnoticed within the industry:

“For years he has been an unknown quantity —
associated with everything and tied down to nothing —
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and now he has come into the open and associated
himself as a director with one of our great national
names in radio — Pye Radio Ltd.”
In the early-thirties Pye's wooden cabinets were as distinctive as
Ekco’'s bakelite ones. Back in the mid-twenties when fretwork
loudspeaker-grilles were fashionable one of the staff had devised a
‘rising sun’ grille based on a design he had seen on a colleague's
cigarette case. The management liked it, and late in 1927 used it for a
portable receiver that proved particularly successful, achieving sales of
almost a thousand in three months. Thereafter, Pye used the design
intensively for several years on their table models, and by the time
fretwork grilles went out of fashion in the mid-thirties it had acquired
a fame that enabled it to continue effective service as a logo.* However,
an attempt to re-introduce it soon after the war revealed that a ‘rising
sun’ motif aroused strong anti-Japanese feeling. Pye recalled from its
dealers 800 of the 1,000 personal portables that had been made with
the offending design as their loudspeaker fret, and burned them.
Notwithstanding the many publicity pictures showing sets in exotic
but unlikely locales, the export performance of the British receiver
industry in the 1930s was poor, never exceeding 80,000 units a year,
or a half of one per cent of the annual world absorption of receivers.*
Pye Radio, however, made determined efforts to tackle some of the
weaknesses hampering exports. Departments were organized for life-
testing components, transport tests carried out to reduce the risk of
damage in transit, and the effects of humidity and extremes of At Pye Radio Ltd,
temperature assessed to enable receivers to be effectively  Cambridge. 1929
tropicalized. Staining and filling shop
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Coil-winding department
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__ NoviMsiR 12TH. 1030 THE WIRELESS WORLD ADYEHTInEMPNTS

TRIUMPHANT AT#
OLYMPI

IRRESISTIBLE
PREDOMINANTY

First in the Wireless World Ballot . . . First in
public estimation! ... There has never been
anything in Radio to compare with the Pye
TWINTRIPLE Portables. New in technique,
new in presentation, new in performance. Com-
pletely portable and completely self-contained
(Battery model or All-Electric models) . . . altering
and widening the whole outlook of radio reception,
the Pye TWINTRIPLE Portables have created
the greatest public demand in the history of radio.

TWINTRIPLE PORTABLES

A13  Advertisements for * The Wireless World ** are only accepted from firms we believe to be thoroughly reliahle
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Pye Radio factory,1932

Counting screws by weight

A corner of the drawing

office
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Drilling, tapping and milling machmes. Caps are Hazardous working conditions in the nickel,
worn to prevent hair from being caught in the belting copper and cadmium plating department
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At the end of the day
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HMV weigh up their bargain Pye works outing to
Disillusion set in at Hayes soon after the purchase of Marconiphone in Southend-on-Sea, 1932
March 1929. It became clear that the agreement on patents had not
been adequately defined, and a dispute ensued over HMV's rights te
patents acquired by Marconi from other companies under agreemenis
in force at the time of the purchase.® Not until May 1931 did Marconi
concede that these rights applied not just ta those patents already
acquired, but to any acquired subsequently.®

HMV's assessment of the Marconiphone company itself was far
from reassuring. Even before the purchase it was reported, of the sales
headquarters in Tottenham Court Road, “Their premises...do not look
very businesslike. and are very untidy and dirty.” In fact Clark had
been advised to keep the Sterling faetory at Dagenham, where
Marconiphone receivers were made, “as a separate manufacturing unit
for the production of those lines where standards can be lower than
that ruling at Hayes™.* On 6 March 1929 an HMV execulive visited the
Works and reported that development of new models for the 1929/30
programme of production had barely begun. The manager, recently
put in by Marconi to improve the plant's efficiency, said that although
the aim was to produce cheap sets, output was too small for these to
be competitive with such mass-production models as GEC's highly
successful ‘Victor 3', and that Marconiphone had “been forced to
reduce their cost of production by the use of shoddy methods and
finishes”.® Some months later a senior HMV executive, B E G Mittell.
gained the impression from a meeting with Marconi's Head of
Research that Marconi's Managing Director “thought he was ‘selling us
a pup-.™

Immediately after the purchase Mittell lunched with Stanley
Mullard, and sounded him out about taking over the management of
Marconiphone. Chafing under increasing control from Eindhoven,
Mullard expressed interest but deferred any decision until after his
next Board Meeting, and no more was heard of the proposal. There is
no evidence that Mittell even approached the other ‘outstanding nanre’
he was considering for the position, but it seems unlikely that. at a
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time when the BBC was just bursting into full bloom, Sir John Reith
would have taken kindly to a suggestion that he should give up being
its Director General to become head of an ailing manufacturing
company.*'

By the autumn of 1929, HMV were discovering that they had taken
on further problems in acquiring Marconi's share of M-O V. Naturally,
Marconiphone receivers were designed around M-O valves, but at a
meeting held at Hayes in September between all parties (including
representatives of GEC and Marconi) HMV alleged that “no confidence
whatever could be placed in the Valve Works™. The Works were finding
it impossible to maintain quality standards, and had lowered the
characteristics of one established type; they were informed that
Marconiphone would only accept valves that met the original
specification. In response to M-O V complaining that sets had been
designed around valves not yet out of the development stage, it was
asserted that these sets were already 30% behind those of competitors
and would have been still further behind if designed only around
valves successfully in production. The company produced 180 types of
valve, many more than their competitors, “but admitted that they had
never caught up the lead on some types which had been lost 3 years
ago when Phillips [sic] came out with his metal-coated filament.™

Six weeks later, an HMV internal minute reported the situation as
being desperate. Marconiphone had met M-O V's deadline for
specifying the valves they required for the 1930 season, but the Works
had only just received the information, so had withdrawn all
previously made promises of delivery. It had emerged that both the
Research Department and the Works had been instructed to go slow
on work for Marconiphone, seemingly as a gesture of protest against
an impression that the HMV takeover threatened M-O V's future. The
memorandum spelled out the implications for Marconiphone receivers:
“If we design them round valves we know we can get, it means
designing round this year's valves which, from M.O., will be at least
two years behind the times next summer...we are forced now to
disclaim responsibility for a successful Marconiphone programme for
next season.™

The possibility must be considered that the denigration of M-O V in
these HMV papers was part of some political manoeuvre. However, two
pieces of evidence suggest otherwise. In January 1930, Harrods wrote
to HMV** expressing keen disappointment in their new radio
gramophone, and after criticizing various aspects of the instrument
the writer states: “I think it is general knowledge that the Marconi
valve is not very successful, and this fact is proved by the selection of
the Mullard valve for your electric reproducer which is really splendid
and worthy of HMV."

And in September 1930, when a special meeting was held at
Hammersmith to consider the quality of M-O V valves relative to those
of its competitors, it was the GEC representatives who led the detailed
and quite devastating criticism, saying that with the existing range
they were finding it practically impossible to obtain orders from
setmakers. At this period one important measure of a valve's
performance — the change in current achieved by a one-volt change
in grid voltage — was referred to simply as its "goodness’. After
Mr Fletcher of GEC had advanced the low goodness of M-O V valves
relative to the competition as a major reason for their poor sales, an
exchange took place between him and Mr Wade of M-O V:
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“Mr Wade stated that in his opinion high goodness was
very inadvisable, and could only be obtained at the
cost of excessive breakage and rejections during
manufacture. He suggested that the B.V.M.A. should
arrange for its members to call a halt to the race for
better goodness. Mr Fletcher said he did not believe for
one minute that either Mullard or Mazda were
producing valves involving the enormous scrappage
losses mentioned by Mr Wade. He also remarked that
the idea of getting the B.V.M.A. to call a halt in the
race for increased goodness was a ridiculous one if the
request for the arrangement came from a firm who
was notoriously losing the race.”

For each of many M-O V valve types, the report on the meeting
details specific failings, and names the particular competing.valve that
outclasses it. Mullard valves are summarized as being of fairly
conventional construction but more sensibly and more ruggedly
designed than M-O V valves, while Cossor score over Mullard on
originality. Mazda valves are stated to utilize methods of construction
entirely dissimilar to their competitors, and to have “established a lead
which it will be excessively difficult for anybody else to make up”.*

HELEPHOND

Queuing for work at EMI in 1932
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The Hayes complex shortly
before the formation of EMI
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Adversity the midwife at the birth of EMI

In April 1929, almost immediately after the Marconiphone takeover,
HMV’s Chairman, Alfred Clark, embarked on negotiations to merge the
company with its principal competitor in records and gramophones,
the Columbia Graphophone Company, as a further step towards
Sarnoff's objective of a ‘Radio Corporation of Europe’.* This time,
however, Sarnoff was to leave things much more in Clark's hands.”
Columbia was a British company (though more than half its total
capital was held in America) with several overseas manufacturing
subsidiaries and the world's widest distribution organization. A major
attraction was that it offered access to territories from which HMV was
excluded under an agreement with the Victor Company. However,
Columbia's profits and assets were considerably less than those of
HMV, and negotiations soon broke down over the terms of the
proposed merger.*

The record industry was far worse hit by the depression than the
radio industry, and a year later Clark wrote “...this is a very dangerous
time in our history to make such a merger unless it can be made on
extremely advantageous terms.™® By January 1931 Sarnoff was
confessing “I haven't much stomach now for buying other phonograph
and record businesses.™ However, at this point Columbia approached
Clark in a much more conciliatory vein than before.s' There was a
general consensus that the whole record business might become
subordinate to radio, and although Columbia had made a successful
entry into the radio industry in 1929, with receivers made for them by
Plessey, they badly needed access to radio patents. HMV's own patent
position was in fact an unhappy one, and Clark was negotiating with
various companies to improve it. But he felt that these companies,
having seen Victor fall victim to RCA, regarded HMV as a similarly
doomed gramophone-based company whose bargaining position could
only weaken, and so were unwilling to come to terms. He confessed to
Sarnoff “I feel particularly helpless when carrying on these
negotiations”.*

Thus it was two chastened companies that now re-opened
discussions. Louis Sterling, Columbia’s Managing Director, argued the
need for an immediate merger so that the savings resulting from re-
organization could be achieved as soon as possible; these were
estimated at £100,000 a year, which had become much more
important as profits had declined.®® HMV made a show of demanding
full information on Columbia’s finances, but Sarnoff gave his blessing



to taking some things on trust,” and the merger was quickly
accomplished, with Clark and Sterling respectively appointed
Chairman and Managing Director. The name chosen for the new
company, Electric and Musical Industries Ltd, though itself
unmemorable, had the merit of pronounceable initials, which over the
years were to be incorporated into the names of many products, most
notably the Emitron television camera.

By 1931 HMV had hardly begun the transition from gramophones
to radiograms; the previous year they had produced only 5,000
radiograms and other electrical reproducers, as against 142,000
acoustic gramophones.*® They did a large export business in
gramophones, with Hayes supplying all territories from the same
range of models. Clark did not think this would be possible for radio,
where local requirements differed widely. Even success was bringing
problems, as he explained to Sarnoff:

“...there is evidence that the higher-priced Electrical
Gramophone being so much better than the higher-
priced Mechanical Gramophone, the public show
hesitation in investing in lower-priced Mechanical
Gramophones, in the belief that they may eventually
be able to buy lower-priced Electrical Gramophones
and, unfortunately, it has not yet been possible to
design good low-priced Electrical Gramophones.™*

Despite such doubts, and the weaknesses of Marconiphone and
M-O V at the time of their acquisition, EMI rapidly moved into a
leading position in the radio industry. A major asset acquired from
Columbia was Isaac Shoenberg, who had joined that company’s
research staff from Marconi in 1929 and was now appointed EMI's
Head of Research. He built up a formidable team of young
scientists, and although their most spectacular work was to be in
the field of television, sound reproduction and radio were not
neglected. A D Blumlein's 1933 patent on stereophonic gramophone
records led to successful experimental recordings, and embraced
the technique adopted worldwide over twenty years later. Also in
1933, two members of the Department, C S Bull and S Rodder, were
given the task of circumventing Philips’ patent on the pentode valve.

[
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John Street (left), radio
buyer for Whiteleys of
Bayswater, with an EMI
representative at the Radio
Show in 1937, holding a
tray of models of their
current range

147



Throughout the summer of
1930 a Philips Radio Van,
built on a double-deck bus
chassis, toured England
giving free concerts. It was
equipped to relay radio
programmes or play
gramophone records, and
had a 600W amplifier. An
illuminated window
displayed Philips receivers
and loudspeakers

Lunch-time at Hercules
cycle works, Birmingham

valve. Within two days they had conceived the notion of the beam
tetrode, in which the electron stream was brought to a focus between
screen-grid and anode, and was thereby made to perform the function
of the ‘suppressor grid' that Philips had added to the tetrode to create
the pentode. The idea was patented, and around 100 experimental
valves were made in Research Department, but when manufacture
was proposed to M-O V they declared that it could not be mass-
produced. The patent was subsequently shown to RCA, who used it to
produce the highly successful 6L6 valve, whereupon M-O V relented
and belatedly developed its famous British counterpart, the KT66.%

The low status assigned to Marconiphone receivers at the time of
the takeover continued, to the extent that they were distributed
through wholesalers while the sale of HMV products was restricted to
registered dealers, many of them piano retailers who had diversified
into gramophones and records. However, by the late-1930s a
Marconiphone radiogram or television set differed from its HMV
counterpart only in details of cabinetwork.

Philips build up their British base

From their introduction in 1928, Philips all-mains receivers made a
considerable impact on the British market, and a dealer's handbook of
about 1930 lists eight different models;*’ initially all the sets had been
imported, but by 1930 some were being made at Mitcham, on the site
that Mullard had purchased in 1927. At first the public were nervous
about using mains receivers, and with some justification. British
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The two-shilling enclosure at Evesham
Regatta, to which 10,000 people were
admitted during the day

Gramophone recital at South Park,
Darlington. Note the empty
bandstand nearby
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Copies of this circular were
distributed to 300
Eastbourne boarding
houses and hotels
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Standard Specification No. 415, published in 1931, detailed the safety
precautions to be observed in the construction of a mains radio,
stipulating that no live parts should be accessible, but all that could
be specified concerning accessible metal parts, which sometimes
included the whole outer casing, was that they should be connected to
the receiver's 'Earth’ terminal. It had to be assumed that the user
would provide this with an adequate earth connection, typically to a
water pipe or a buried rod, for earthed power points were still a rarity
and the set was commonly plugged in to a lamp socket through a two-
way adaptor. But the mains receiver's low running cost and its ability
to run for long periods without attention were powerful attractions,
and opened up new possibilities. Thus in 1930 The Philips Announcer,
a monthly magazine for dealers, carried an item on “Selling the '2515'
Radio-player”:

“It is perfectly safe and perfectly simple, so that any

youth could manage it without fear of injury...Suggest

that one be installed in the kitchen for the use of the

servants in their leisure hours. Point out how much

easier it would be to obtain and keep servants if they

had this amusement provided for them.”

orld Radio Histc
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PHILIPS
ALL-ELECIRIC
RADIO

Whether your mains are
A.C. or D.C, or even if
you have no electric light,
there is a Philips Receiver
that will exactly meet your
needs. In the Philips range
of receivers, the biggest
range of any one radio
manufacturer, you will find
a set for every purpose and

to fit évery purse.
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works entirely from A.C. Electric Mains’ {40/100
cyules). Complete with valves and  leads.
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Philips promoted their sets with great flair, running lively
advertisements and carrying out a number of publicity ‘stunts’ typical
of the period. One was their ‘Radio Van’, which toured the country;
another involved the Great Western Railway. On 2 March 1931 the
technical press were invited to travel in a special coach attached to the
11.15 Paddington-Bristol express, to listen to a Model 2511 receiver
driving up to 60 pairs of headphones. An inverted-L aerial had been
fitted along the roof of the coach, and in the course of six trial runs all
sources of interference had been eliminated. Excellent reception was
maintained throughout the outward and return journeys except when
the train passed through tunnels, when gramophone music was
substituted. Although The Trader declared it very probable that
Philips would equip certain GWR trains with radio in the near future,
no permanent installation followed — probably no-one had seriously
expected that it would.®®

As the depression bit deeper, the pressure to 'Buy British’
increased. The imposition of the ‘anti-dumping’ import duty in
November 1931 prompted Eindhoven to issue a press statement
saying that “As regards wireless, our British factories are already
supplying the greater part of our sales in that country, and will shortly
be able to satisfy the entire demand."™® Philips Lamps Ltd thereupon
sent a letter complaining that this put them in an embarrassing
predicament, by arousing curiosity as to the whereabouts of these
British factories. The Mitcham operation was run as ‘Mitcham Works
Ltd'. and hitherto Philips had succeeded in preventing their
connection with it from becoming widely known. Though Eindhoven's
action had now compelled them to acknowledge that Mitcham was
manufacturing for them on a large scale, they were still reluctant to
admit that it was actually part of Philips, since to do so would
prejudice the possibility of its manufacturing for other firms.
Moreover, since Mitcham was generally known to manufacture for
Mullard, the connection betwen Mullard and Philips would become
more evident.*

Philips were slow to go over to superhets, introducing between
1932 and 1934, a series of ‘straight’ sets known as 'superinductance’
models, which performed as well as good superhets of the period.
However, an engineer who has restored one to working order
concludes that the design was not cost effective.® Thus the large
tuning coils justifying the name ‘superinductance’ were wound with
expensive 15-strand ‘litz’ wire on low-loss glass formers, yet were
liberally coated with lossy wax. To keep the set’s four tuned circuits in
step while retaining single-knob tuning required numerous variable
capacitors to be pre-set at the factory, while to equalize performance
across the waveband the bias on the valves was varied by a
potentiometer driven from the tuning shaft through a phosphor-
bronze belt. But the sets exhibited a high standard of workmanship,
and surviving examples are treasured not merely for their cabinets,
many in the company’s domed ‘cathedral’ style. The following passage
is taken almost verbatim from a collector’s loving description.

“Their interiors were as handsome as their cabinets.
Above the rather high, grey metal chassis there shone
the large, bright copper-coloured coil-screens and the
smooth roundness of the copper-sprayed Mullard
valves (some sporting large, hooded, copper top-cap
connectors), while there were occasional glimpses of



the unique Philips pre-set capacitors, made of brightly
burnished brass and sealed at the correct value by a
dash of red paint. Components, in the main, were of
Philips manufacture, most being quite unlike those
used by other makers.*
However, the sets were expensive to produce, and in 1934 Philips
introduced their last superinductance model and their first superhet.
Throughout the decade Philips receivers were designed in
Eindhoven, and retained a ‘continental’ aura, initially with their use of
unusual cabinet materials such as the tortoiseshell-like ‘Phillite’, later
with their side-contact valves and such slightly flamboyant features as
the ‘mono-knob’ — a single assembly into which all the receiver's
control functions were concentrated. A comment in Wireless World's
review of a 1935 model reflects their high standard of engineering:
“...it is refreshing to find a set in which no effort has been spared to
make it excel in all departments.™

Ultra catch up®

Between 1925 and 1929 Edward E Rosen's Ultra Electric Limited had
produced at their premises in Harrow Road a varied but unremarkable
range of products, centred on loudspeakers but also including
pickups, battery eliminators and a portable receiver. After ceasing
production of horn loudspeakers in 1928 they had produced the ‘Air
Column Exponential Speaker’ for one year only, then progressed to the
‘Airchrome’ — a moving-iron model using a double diaphragm of
doped and tensioned linen instead of a paper cone. Although their
name is not to be found among the reports on 150 British radio
companies, some of them very minor, drawn up in 1929 by a firm of
commercial investigators, they were evidently prospering; between
1924 and 1930 the Harrow Road premises were extended from their
original 6,500 sq ft to 24,000 sq ft, divided between two separate
factories, and the work-force increased from 20 to 250. In 1930 Ultra
produced their first mains receiver and shortly afterwards moved to a
factory at Chalk Farm, where Rosen was able to increase what we now
know as ‘vertical integration’ to the point where 95% of the
components used were produced on the premises. Within three years
Chalk Farm was in its turn outgrown, and in 1935 Rosen opened a
resplendent new 150,000 sq ft factory on Western Avenue.

This phase of Ultra's growth was founded upon a range of
‘straight’ receivers produced between about 1930 and 1933, with
such colourful names as ‘Twin Cub', ‘Blue Fox', ‘Tiger’, ‘Panther’ and
‘Lynx'. Like Cole and Verrells at Ekco, Rosen had recruited a Chief
Engineer from the Marconiphone stable around the time of the HMV
take-over in 1929, and seems to have been equally fortunate in his
choice, for E H Munnion designed receivers that were well matched to
the middle of the market. They laid no claim to innovation, but were
competitively priced, soundly engineered and, it was asserted, easy to
service. A page of Service Hints in Radio’s Richest Voice, the magazine
circulated to authorized Ultra dealers, conceded that “For the more
complex faults you will have to use a voltmeter”, but concluded with
the statement “When making a service call, a spare set of valves, a
grub screw-driver and a large screw-driver are usually all you require
to analyse any trouble”. At the factory, resources were initially fairly
basic; it was only in 1932 that a proper drawing office was instituted.
Rosen kept development costs down by not attempting to produce a
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Two Ultra sites of the 1930s:
Chalk Farm and below,
Western Avenue
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completely new range each year, though a model retained for a second
year might well be given a new cabinet, and would introduce a new,
low-priced model in the spring as a means of boosting trade during the
slack months before the Radio Show. He was not over-interested in
cabinets and tended to accept, sometimes with minor modifications,
the patterns periodically offered to him by the East-End firm who
supplied them. He did employ a cabinet designer for a short time, until
the unfortunate man produced a design requiring modifications to the
receiver’'s chassis.®® Rosen was a staunch advocate of price
maintenance, proudly announcing that in 1925 he had been the first
person in the radio industry to take legal action in its defence, and
using Radio’s Richest Voice to publicize current injunctions obtained
against offenders. Even when he reduced the price of a discontinued
model to clear unsold stocks, the reduction was strictly controlled.®

At the opening of the Western Avenue factory, Rosen said that
radio was the brightest spot in the industry of the whole country, and
paid tribute to “the most loyal staff ever any fellow had the good
fortune to have”.® In their turn, those who worked for him found him
tough but fair, flamboyant but totally without ‘side’, and with a strong
vein of kindness. As a favour to a widowed acquaintance he took on
her sixteen-year-old son, prematurely withdrawn from a public school.
“You can't even hit a nail in straight!” he told the lad, then added “But
don’t worry — I'll teach you.™ Very much the family man, Rosen built
himself a roomy, well-appointed but by no means grandiose house in
Mill Hill, where he and his wife Flora, who was French, brought up
their three children. In the early years of their marriage Flora had
helped him to run the business, and she continued to involve herself
in its social activities.

The new factory was capable of an output of 1,000 sets per day,
with a workforce of 1,500, as against 600 at Chalk Farm, and it soon
became company policy not to introduce a new model unless sales of
at least 100,000 were forecast for the basic table-model version.
Himself a keen amateur cinematographer, Rosen had the building of
the factory professionally filmed. Viewed to-day the scene has an
almost Edwardian air, as moustached workmen wearing flat caps or
bowler hats scurry about with wheelbarrows and hods, almost totally
without mechanical aids. The finished structure, by contrast, was the
essence of thirties’ modernity, floodlit at night in red and blue® and
outlined in red neon-tubing, with the name emblazoned several times
across the sky-line.

The rise and fall of Frank Murphy®®

Of the companies set up in the late-1920s specifically to manufacture
radio receivers, Murphy Radio stand out as the most innovative, in
their business philosophy, their circuit engineering and their cabinet
design, which was already anticipating post-war trends in the mid-
1930s. Frank Murphy, born in 1889, was the son of a London
headmaster. He had some higher education in Mathematics and
Electrical Engineering, but by 1914, with a wife and child to support,
he had settled for a routine technical job with the Post Office, to which
he returned in 1920 after a successful services career that had
included setting up an Officers’ Wireless Training School at
Farnborough. However, the war had broadened his horizons, and he
determined to start his own business, armed with a demobilization
gratuity of £450.
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Murphy Radio’s first model,

undergoing field-testing the

launched in 1930,

previous year. The lady

was a friend of the Murphy
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family

Murphy was introduced to another discontented ex-officer, Rupert
Casson, and together they sank their gratuities, with additional money
subscribed by friends and relatives, into launching a publicity service
targeted at engineering firms. C O Stanley worked for them for a time,
but left after a row that occurred when he insisted on smoking, in the
office, a cigar that a client had given him.” By 1928 Murphy was
earning around £2,000 a year, but he resented the advertising agent’s
inherent subservience to the client, and was frustrated not to be using
his engineering skills. The wireless industry appeared to him to offer a
promising means of escape, for he considered that many contemporary
receivers performed poorly and were unreliable, and that all but the
most basic had more controls than the unskilled user could
suceessfully manage. Murphy believed that he would be able to break
into the market by producing reliable, competitively priced sets that
performed well and were, above all, simple to operate.

Most of his friends understandably dismissed this as arrogance, for
he had little relevant experience, but he was able to impart his
enthusiasm to E J (‘Ted’) Power, a young radio engineer whom he knew
because their wives were related. In 1910, inspired by radio’s role in
the capture of Dr Crippen, the ten-year-old Power had resolved to
make it his career, and at 16 he had entered the Merchant Navy as an
operator, sa that he could transfer straight into the Royal Navy when
he reached call-up age. He started manufacturing receivers before the
beginning of broadcasting, selling mainly to Gamages, where he knew
the manager of the wireless department, Ernie Kent.” By 1929, Power
was a seasoned veteran of the wireless business, lively and resourceful
yet with both feet on the ground, a practical engineer with experience
of running a factory. Frank Murphy judged that the two of them would
make a good combination, and persuaded Power to become his partner
in Murphy Radio Limited, with the title of Chief Engineer.
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dealers.
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Dealer’'s window and
demonstration room.
showing table and console
versions of the A24 receiver.
1934
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The dealer's message,
echoing Frank Murphy’s
eagerness to reduce
seasonal unemployment in
the radio industry, suggests
that this 1934 photograph is
of a shop in or near Welwyn
Garden City, where Murphy
were located
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They rented a 10,000 sq. ft. factory unit at Welwyn Garden City —
which offered a pleasant environment for employees — and embarked
on designing their first model, a four-valve portable. They undertook
this task jointly,” Power temporarily waiving his insistence on having
total control of the engineering side of the business.” Concurrently, they
revived Power’s earlier connection with Gamages, and made low-priced
sets for the store, to support themselves and to give their production
arrangements a trial run; soon Ernie Kent joined the company, and
subsequently joined Murphy and Power on its board. When they finally
launched their own set, in the summer of 1930, Wireless World
headlined its unreservedly favourable review “Outstanding Range and
Selectivity with a Single H.F. Stage.” Priced at 17 guineas, the receiver
comfortably undersold its rivals.

At Power's suggestion,” they sold their sets only through appointed
dealers, thereby cutting out the wholesaler's mark-up and making it
more likely that owners would get a square deal when the sets needed
servicing. Murphy and his first representative, Arthur Herod, embarked
on an exhausting programme of visiting and assessing wireless shops
throughout the country, and by their diligence managed to establish a
substantial network quickly without betraying the slogan “Murphy
Dealers are People you can Trust.” An advertisement of November 1930
announced that there were already nearly two hundred Murphy
Dealers.

There remained the problem of mounting an effective advertising
campaign on a small budget. Murphy consulted his old partner, Rupert
Casson, who decided to base the advertisements on the personality of
Frank Murphy and on his philosophy of “making radio simple”. Casson
also advocated using advertisements that were big enough to make the
company appear important, even though this meant fewer insertions in
less costly publications. Radio Times still charged relatively low rates,
and the advertising budget was channeled into a full-page
advertisement every fortnight. A picture of a pipe-smoking Frank
Murphy introduced him to the trade in the summer of 1930, and in
April 1931 'the man with the pipe’ became the focus of the Radio Times
advertisements. He quickly became a national figure: a symbol of
competence and integrity, straightforwardly expressing his no-nonsense
views on every aspect of the receiver business. Murphy advertisements
of this period are still persuasive to-day; they were even more so at a
time when the prevailing style in radio advertising was pompous
boastfulness.

The Company's receivers lived up to the the advertisements; they did
sound good, they were competitively priced, their reliability was above
average. In recruiting his key staff, Murphy was quite prepared to be
outshone by them, reasoning that he would share the benefits of their
high ability.” To head his research team he engaged an outstanding
young graduate, R C G Williams, at a salary higher than Power's, and
under his leadership Murphy's engineering design came to occupy a
leading position in the industry. Murphy was also determined to raise
the standard of cabinet design, and enlisted the help of Gordon Russell,
who produced craftsman-built furniture of high repute; subsequently,
Russell's brother Dick joined Murphy Radio as their cabinet designer.
Murphy cabinets sometimes outraged dealers, and it is arguable how
many people bought the radios because of the cabinets and how many
in spite of them, but they certainly reinforced the company’s radical
image, and the best of them have acquired the status of classics.



In 1933, Frank Murphy launched Murphy News, a fortnightly
magazine for staff and dealers, which he also used as a forum for
serious discussion of topics ranging from pacificism to business
ethics. There is no doubt that he engendered a great esprit de corps
amongst his dealers, who were encouraged to air their opinions, both
in the columns of Murphy News and at the meetings he held up and
down the country. To be a Murphy dealer was to belong to an
exclusive club, but it was not an unmixed blessing. In November 1932,
when the depression was near its trough, Frank Murphy had cut
dealers’ discount from 33'/:% to 27'/2%, and although the other
manufacturers soon followed his example the move was resented.
Murphy only appointed one dealer in each area, but was liable to sack
anyone who failed to achieve the expected turnover, or declined to
follow an instruction to move his shop to a better site. And when the
company cut the retail price of a model without warning, they paid
dealers no compensation on the sets that they had in stock, but
pointed out that they could expect to sell more at the lower price.”
Worst of all, during 1935 Murphy unwisely revealed that he was giving
thought to establishing a chain of shops that would sell Murphy sets
direct to the public, becoming in effect branches of the company.
Although he soon dropped the idea, dealers’ confidence was
permanently scarred.

From the autumn of 1935 onwards, a succession of warnings was
issued by those responsible for the financial side of Murphy Radio:
C H Seaton, of their chartered accountants, P K O’'Brien, the
company’'s economist, and F J Osborn (later Sir Frederick Osborn),
who early in 1936 became Financial Secretary.” Their gist was that
the company was under-capitalized for its current turnover, let alone
for the increased turnover planned for 1936. Analysis of the results for
1934 showed Murphy effectively standing still while the industry as a
whole, led by EMI, Ekco and Ultra, moved ahead. And in May 1936
Osborn estimated that even if all went as planned the company would
be £107,000 short at the most unfavourable period of the year and.
without additional share capital, would be forced to adopt undesirable
methods of financing that would undermine its good standing.

In fact, all did not go as planned that summer. On humanitarian
grounds Frank Murphy hated laying off workers, so he brought out
new models early in the year and issued advertisements exhorting the
public to buy during the summer. However, there was an element of
wishful thinking in this policy, and in May and June 1935 it had
produced only half the sales estimated. In 1936 there were additional
adverse factors at work: Murphy radio had brought out only one new
model that year; all Murphy sets continued to have small tuning dials
marked in metres, whereas many competitors were by then following
the lead set by Ekco in 1931 and providing much larger dials marked
with station names; and Murphy was one of the few manufacturers
still without an all-wave model. There were good, rational reasons for
all three of these perceived shortcomings. Their receivers were
technically advanced, and there was no point in change for change’s
sake; Power had looked into the question of providing a dial marked
with station names and concluded that it would put 10s (50p) onto the
list price of a set but would have an uncertainty of one station in its
calibration; and Frank Murphy had decided that short-wave listening
did not offer the British listener enough entertainment to justify the
extra cost of a properly engineered all-wave receiver. Nevertheless, to
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dealers and to the buying public Murphy sets suddenly seemed old-
fashioned, and in May 1936 sales slumped badly, precipitating a
financial crisis and a temporary 10% pay cut.”

Meanwhile, Frank Murphy's behaviour was giving rise to
increasing concern in the company's higher ranks. He was
progressively detaching himself from the current financial problems,
and addressing abstract questions such as the role of directors in a
company. Moreover, his views tended unmistakably towards the
concentration of authority in his own hands, as Chairman, which
office was variously likened to a Prime Minister (free to choose his own
cabinet) and the captain of a ship (who chooses his officers and crew).
In July 1936 Murphy sacked Kent (without discussing the matter with
Power, the third director) and took over his post of Distribution
Manager. This action sent a wave of dismay through senior staff, who
had with Murphy's encouragement come to regard themselves more as
apostles of a new religion than as mere salaried employees. Kent was a
well-respected and longstanding member of the Company and,
incidentally, Power’s brother-in-law. A month later came a further
shock, when Murphy News announced that “Mr Frank Murphy has
decided to free himself from the executive work of Murphy Radio in
order to devote more time to other activities which he has in hand.”
Power was to become Managing Director, though Murphy remained
Chairman of the Board. Both Casson and Seaton wrote him warm
personal letters expressing their great admiration for his outstanding
merits, tactfully pointing out where he had gone wrong, and advising
him how to get back onto the rails. Murphy responded by outlining his
plans for initiating a weekly magazine, price 2d, which would be
directed towards the masses, initially in this country but eventually
worldwide, with the purpose of making its readers better men and
women; it would be a cross between The Saturday Evening Post, The
Listener and Murphy News.

In mid-September 1936 Murphy departed for the United States,
taking his chauffeur and his Bentley. He returned early in November,
Murphy News announcing that he had “...met and talked [you bet!] to
close on seventy leading Americans in business and the
universities...”. But any hopes that the trip had mellowed his outlook
were dashed at a Board meeting in January 1937. Murphy
dumbfounded his fellow Directors by telling them, quite unequivocally,
that thenceforward he would himself make all major decisions, their
role being relegated to one of formal endorsement. When the Board
protested, as Murphy must surely have known they would, he
immediately resigned and left the meeting. That evening, with the
Board's approval, Power went to Murphy's house to see whether he
was prepared to reconsider the situation, but was not surprised to find
that his mind was quite made up.”

The rest of Frank Murphy's life (he died, aged 65, in January 1955)
has no bearing on the present story, and the interested reader is
referred to his daughter's biography.® Power took over as Chairman,
with Williams as Chief Engineeer, and together they restored Murphy
Radio to prosperity while retaining its uniquely innovative character.
Their A52 table model of 1938 was perhaps the industry’s most
advanced medium-priced receiver of the pre-war era. On the short-
wave band it used the ‘double superhet’ technique that is normally
found only in ‘communications’ receivers; the signal is successively
converted to two different intermediate frequencies, each chosen to



optimize a particular aspect of performance. The extra valve this
refinement entailed was switched to provide automatic frequency
control for the motorized push-button tuning on long and medium
waves.

Bush: the radio company founded on television

Murphy's problems with his dealers in the mid-1930s were aggravated
by the rapid growth of Bush Radio, which also made receivers of
above-average quality and also sold only through appointed dealers.
Many Murphy dealers took out Bush dealerships (which offered a
higher discount) as a safeguard against becoming too dependent upon
Murphy, and in consequence sold fewer Murphy sets.”

Bush Radio rose from the ashes of Graham Amplion, famous for
their horn loudspeakers in the 1920s but liquidated during the
depression. Their Managing Director, Gilbert Darnley Smith,
approached the Ostrer brothers, who controlled the Gaumont British
Picture Corporation and had also recently acquired control of Baird
Television Ltd, and persuaded them that since the future of the
cinema would probably involve television, Gaumont British ought to
acquire expertise and experience in the field of electronics. This could
be done at trifling expense by establishing a small radio company,
which he would manage. The new company was formed in 1932, with
a capital of £2,500, and began assembling receivers on the first floor of
a small factory in Woodger Road, Shepherd’'s Bush, with a total
workforce of about a dozen; the factory's primary occupant was British
Acoustic Films Ltd, another Gaumont British subsidiary. The locale
suggested the name ‘Bush’, and a shrub in a pot was adopted as the
company's logo. A simple 3-valve AC table model was put into
production with a list price of £11, and four thousand were sold.”™

Distribution of radios was under the control of the Radio
Wholesalers' Federation who, under an arrangement euphemistically
described as a 'Fair Trading Agreement’, only handled the products of
members of the RMA. And under the depressed conditions of 1932 the
RMA was not taking on any new members. Bush therefore adopted
distribution through appointed dealers from necessity rather than
choice.’ Their link with Gaumont British was a valuable advertising
asset, for at that time great kudos attached to the name, associated

L

2 » The Industry Matures

Bush Radio’s first works
outing, in 1933







2 + The Industry Matures

opposite: From a leaflet
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left: From the leaflet
promoting the Bush SAC5
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The Bush factory at Power
Road, Chiswick, in about
1938, showing the small
scale of production

'
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Bush BP5 of 1937. The strap over the top i :
qualified this receiver as a portable 9 35
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with a major cinema circuit having its own studios and newsreel.
Bush radios were promoted as “A Gaumont British Product”, and
displayed in foyers. The connection was fully exploited when the Silver
Jubilee of King George V and Queen Mary was celebrated in May
1935. On the evening when the King broadcast his Jubilee speech,
every Gaumont British cinema coupled a Bush radio to its sound
system and relayed the speech to audiences estimated to total nearly a
million; announcements told them the names of the agents who had
supplied the receivers.” Meanwhile, all dealers participating in the
RMA's Jubilee window-dressing competition were displaying the
slogan “For Royal Broadcasts at their best, in a modern set you must
invest. Get it here!"®

Bush expanded rapidly, though because they started late and were
initially very small their absolute size remained modest. A new factory
built on the opposite side of Woodger Road allowed the workforce to be
increased to about 150, and in 1936 the company moved into a newly
built factory in Power Road, Chiswick, which was doubled in size in
1938; at the outbreak of war, the work-force numbered 600-700.™
Like Murphy, Bush centred their advertising on a pipe-smoking man
approaching middle-age. But Christopher Stone, a well-known
broadcaster who presented middle-brow record programmes, projected
a blander personality than Frank Murphy, and this reflected a
difference in the two companies’ receivers, Bush sets being much more
conservatively housed. Stone laid great emphasis on their reliability ,*
which was indeed high. A pre-war visitor to the factory commented
upon this, and was shown a girl testing every component in an
incoming consignment.*

K-B: from coupons to Cunarder®

Kolster-Brandes Ltd (K-B) was descended from a Canadian company,
Brandes, established in Toronto in 1908 and acquired by the
American Telephone and Telegraph company (AT&T) in 1922. In 1924
it established a British subsidiary, Brandes Ltd, in Slough, initially to
produce headphones. The company soon diversified into loudspeakers
with papier maché horns, then cone loudspeakers and a simple
receiver in kit form, all distributed through cycle shops. In 1928,
having outgrown its original factory, Brandes Ltd leased part of a site
at Footscray, Kent, formerly a silk mill, and the following year took
over the remainder of the site. The American parent company had by
this time been renamed Kolster Radio Corporation of America, and the
British company was re-formed as Kolster Brandes, the whole being
under the control of the American International Telephone and
Telegraph Corporation (ITT).

The work-force was approaching 2,000, but although the product
range now included complete receivers, these were not such as to take
the firm into the league of major manufacturers. Indeed, their
bakelite-cased two-valve "Masterpiece’ receiver of 1930 was distributed
exclusively as a ‘free gift'. The tobacco company Godfrey Phillips Ltd
commissioned a total of 40,000 receivers to promote the sale of their
BDV (Best Dark Virginia) cigarettes, and to obtain one it was
necessary to spend £12 10s (£12.50) on 500 packets of ten. Cheap
imported valves were supplied by Godfrey Phillips, since K-B were
barred from fitting them by their agreement with the BVA.* Another
two-valve K-B, launched in 1931, admirably met the demand for a
simple, compact set that needed to do no more than receive ‘National'

2 * The Industry Matures

173



A K-B stockist. 1932 !
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Final testing of

K-B Model 279. 1931.
Untypically for a radio
factory of the period. men
and women are working on
the same task

Visitors to the factory watch
a K-B ‘Kobra’ receiver being
tested, 1932

A publicity stunt of 1932.
K-B receivers were
delivered to Cardiff by air to
meet an urgent demand
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K-B van, with Marconiphone
and Pye vans in the
background, 1932

The K-B factory, 1932

K-B publicity picture, 1934
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individualized for a K-B
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Rolls-Royce adapted as a
publicity vehicle, c. 1936

and 'Regional’ from the local BBC transmitters. It was marketed
under the inspired name of the ‘Pup’, and in its two versions —
battery and AC — sold a total of 250,000, production at one period
reaching 2,000 per day.*

On occasions, the company's American approach was counter-
productive, as when a disciple of efficiency was sent over here in
about 1930 to oversee the lab, and had each stage of a receiver
designed by a different engineer as a separate project; testing the
completed radio-frequency amplifier stage, he connected it into circuit
with leads all of nine inches long, thereby unwittingly guaranteeing
that it would oscillate, then proceeded to complain when it did.* But
on balance the American link was of benefit, and is likely to have been
the reason for K-B's early entry into short-wave receivers; they
showed a six-valve all-wave superhet at Olympia in 1931, and in 1934
marketed a separate short-wave converter to work in conjunction with
their two-waveband 1934/5 models. By the mid-1930s K-B were
producing refined receivers quite at variance with their ‘cigarette-
coupon’ image, and their standing received a eonsiderable boost when
they won a contract for the internal communications equipment on
the liner Queen Mary. This was probably secured because the ship's
radio equipment was installed by the International Marine Radio
Company which, as a subsidiary of ST&C, was also controlled by ITT.
In 1938 the link became even closer, when K-B was re-formed under
ST&C's ownership.
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Plessey: anonymous but ubiquitous®

Plessey re-entered setmaking in 1929, three years after losing their
Marconiphone work, when the Columbia Graphophone Company, not
yet merged with HMV, decided to diversify into receivers. Allen Clark
won the contract to manufacture them, and Bill Heyne got Columbia's
laboratory models drawn up, tooled and into production in six weeks.
When the sets were shown at Olympia, Wireless World commented
that they bore all the marks of the thoroughbred and could definitely
be placed among the best half-dozen makes currently on the market. A
typical Heyne touch was that on one of the models components were
interconnected not by wires but by riveted strip connectors, thereby
simplifying the assembly process. In 1930 the Plessey-designed
"National' portable, slightly modified, was resurrected in two different
guises; one was supplied to a small company for normal marketing,
the other to the tobacco firm Carreras, who gave it away in exchange
for coupons from 'Black Cat' cigarettes. The following year they made
sets for Alba — like Columbia a gramophone 'company hurriedly
moving into radio. All these early sets apart from the ‘National were
designed by their customers, but in 1933 they accepted an order from
Alba to design a receiver as well as manufacture it, and engaged their
first radio design engineer.

This was a most timely move, for later that year it enabled Allen
Clark to land the first order from an organization that was for many
years to be his principal outlet for complete receivers: the Co-operative
Wholesale Society (CWS). The RMA were refusir‘lf to sell sets to the
CWS on the grounds that the ‘dividend’ paid to customers was a form
of price-cutting, and by undertaking to design and manufacture sets
for them Clark was risking his own good standing with the RMA,
whose members were his main customers for components. In fact, no
action was taken against either Plessey or Ediswan, who supplied
them with Mazda valves against the policy of the BVA, and the CWS
thumbed their noses at the two associations by marketing the sets
under the brand name ‘Defiant’".

Components remained more important to Plessey than setmaking
throughout the 1930s. Rather than attempt to develop scientific
expertise over a wide area they bought in much of the necessary
technology by taking out licences from specialist manufacturers:
Jensen for loudspeakers, Mallory for electrolytic capacitors, Yaxley for
wafer switches; like the first two of these, many of the licensors were
American. The company’s success owed much to Heyne's commitment
to what would now be called 'value engineering’ — constant re-
assessment of the materials and processes used in making a product,
so as to tailor it to its use without unnecessary expense. As their 1932
brochure put it, they offered “the accurate product at the right price
from a firm which does not compete with you in your own market.”
Brochures, however, along with salesmen and advertising agents,
played little part in Plessey's commercial strategy. In 1930 the
company employed only one salesman, and in no year before the war
did advertising and publicity together cost more than £870. Clark
himself was the sales force, aiming to secure large-scale orders from
the relatively small number of companies in a position to place them.
Tall and well-built, he wore a Stetson hat at a jaunty angle, an
upwardly inclined cigar between his teeth; as one colleague remarked
“You only had to see him to know he was important.” He always dealt
with prospective customers at Managing-Director level, getting onto



personal terms through lavish entertaining and the exercise of an
outgoing personality.

Selling on a ‘contract shop’ basis was much more exacting than
selling from a catalogue. The larger setmakers made many of their own
components, tailored to the demands of their circuit designers, and
expected to enjoy the same freedom when they bought components
from an outside supplier. In order to clinch a deal, Clark would quote
a price on the spot, relying on his experience and instincts. Thus on
returning from a trip he would seek out Heyne and produce, say, a
sample capacitor from his pocket. “Here you are, Bill. What can you
make that for?” Heyne would examine it quickly, and reply “l1s 9d",
whereupon Clark might remark “Good. I've just taken an order for five
thousand at 1s 3d.” Usually Heyne's resourcefulness would enable
such a gap to be bridged successfully. Sometimes, however, the gap
would be too wide or the promised delivery time too short, or else
Heyne would fail to make some decision quickly enough for Clark's
liking, and the two would have a blazing row. Joint Managing
Directors though they were, they still shared an office and a secretary.
She would be sent out, and for half an hour the building would
reverberate to shouting and desk-thumping. Between rows they
worked together amicably enough, with Allen Clark's father, who was
on Plessey's board, acting as peacemaker and confidant.

In the social and economic climate of the 1930s, bosses could and
did sack people on the spot. It is said that Guy Fountain, of Tannoy,
walked into his ‘Goods Inward' area one day and found a youth who
was obviously idling, and indeed admitted as much. Fountain simply
asked him what his weekly wage was, produced it from his wallet,
handed it to the youth, and told him he was fired; he then walked out
again, very pleased with himself and quite unaware that the lad
worked for a well-known haulage firm.*” But even by such standards
Plessey was notorious as a ‘hire and fire' company. This was partly
due to its particularly competitive environment, but also reflected
Clark’'s combative personality and his autocratic attitude, typified by
his consistent refusal to have any dealings with union representatives.
No doubt he was only kidding the day he walked through one of the
shops in a foul temper shouting “Sack everybody from A to K", but
among ‘progress chasers’ sackings were so routine, at around one a
month, as to arouse the suspicion that their purpose was simply to
encourage the others; the men would organize a sweepstake on which
of them would be next to go, the winner customarily giving his
winnings to the victim.* Clark set great store by good timekeeping,
and one day demanded to see all those who were more than five
minutes late for work. Among them was one of the company's most
skilled toolmakers, who seemed to Clark to be insufficiently penitent,
so was told to collect his tools and go. This he did, pausing on the way
out to unscrew every detachable handle and knob on Clark’s Rolls
Royce, in full view of the gatekeeper, who assumed he was doing a
repair job.*

Sackings were also frequent at more senior levels. Clark was apt to
appoint or promote people over-enthusiastically, because he liked
them or believed in them, then sack them when they didn't measure
up. However, the man who candidly admitted his shortcomings would
often be given a second chance, and it would be quite wrong to portray
Clark as heartless. Those who survived came to regard him with great
admiration and even affection, and in the post-war era if he sacked
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Plessey's factory at Ilford,
1935

Wafer-switch assembly.
c. 1938
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Company vans. c. 1935
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someone who had nevertheless given good service he would privately
instruct a senior executive to "look after him”, perhaps by giving him
one or two years’ salary, but to keep quiet about it.* Clark and Heyne
were familiar figures on the shop floor, and if a new machine had to be
in production on a Monday they would be there in their shirt sleeves
on Saturday afternoon helping to install it.

Versatile and competitive though they were, Plessey were not only
up against specialized competitors — such as Dubilier for capacitors,
Erie for resistors or Rola for loudspeakers — but frequenily against the
setmakers’ ability to make the components themselves. Compared with
valve-makers, in fact, the rest of the components industry was in a
weak bargaining position. With no cartel equivalent to the BVA, it
could neither fix prices nor force setmakers towards using a standard
range of components. which would have made possible greater
economies of scale. Such considerations encouraged Plessey to
diversify during the 1930s. into telephone instruments for the Post
Office. into car components and. increasingly. into armaments. In
1937 Plessey became a public company, and its issued capital was
increased to £500,000.

Matters of Import

Philco join the fold

During the early days of broadcasting the industry had been
threatened by cheap imports from Europe. but in the 1930s the
principal threat came from America. where over-production and high
productivity led to receiver prices well below those prevailing in
Britain. It mainly involved two categories of receiver: those offering
technological advances not yet common in British sets and. later.
midget mains-receivers.

Early warning of the first category came in 1930. when in its review
of the Manchester Radio Show. Wireless World included an eight-valve
receiver sold under the brand-name ‘Majestic’. and mentioned it as
being of American manufacture. The RMA had not organized this
exhibition, so were unable to exclude foreign sets: they did nol make
the same mistake the following year. In March 1931. Wireless World
reviewed the receiver at length. remarking that it "probably represents
a forerunner of both the superheterodyne and the compact totally self-
contained types”. but unaccountably no reference was now made to its
American origin. obvious though this was {rom its whole design. and



from the absence of a long waveband. Anglicization, in fact, was
confined to fitting the receiver with a mains-dropping resistor and re-
tuning a hum-rejecting circuit for a 50Hz supply.”’ Soon a much larger
American manufacturer, Philco, began exporting sets to Britain. By
September 1931 Selfridges were sending out Philco brochures with a
covering letter: “Our experience over the last few days of the
performance of this model makes us more than ever pleased to be the
first to be able to offer it to the public...PS: This set is an American
one.” The Sales Manager of Ferranti wrote to protest against this
unpatriotic action, which he found especially galling “in view of the
frequent publicity of your head, Mr Gordon Selfridge, who seems to
advocate a policy of encouraging the sale of British goods.™

The importing of American sets created an immediate conflict of
interests between setmakers and valve-makers, represented
respectively by the RMA and the BVA. The sets used valves quite
different from British ones, and by the end of 1930 the BVA were
considering making the relevant American types. On learning of this
the RMA objected vehemently, pointing out that it would encourage
the import of American receivers by enabling replacements to be
bought from BVA retailers, who were barred from selling foreign-made
valves.” The BVA backed down, and by the end of the year all its
members except Mullard had signed an agreement not to make valves
specially suitable for imported receivers, or for receivers assembled
here from foreign components;* this stayed in force until 1936.% The
BVA had also been able to prevent members of the Radio Wholesalers’
Federation from selling American sets complete with valves,
whereupon some sold them without valves.* Early in 1933 an EMI
internal memorandum stated “...concerted measures against Majestic
and Philco have restricted their trading effectively so far”, but the
omens were not good. In response to the anti-dumping import duty
Philco's British subsidiary had considered having sets made by Philips
at Mitcham,” and were in fact having some made in this country by
ST&C. Philco and ST&C were seeking to change an agreement to cease
using American types of valve in them, and Stanley Mullard had
declared that once a demand for such valves was established the
Mullard company would supply them.*

By the end of the year, however, the whole situation had been
transformed by a patent-pool deal. Such pools, operated by the
holders of relevant patents, licensed manufacturers to use all the
patents in the pool in return for a royalty shared out among its
members; to be viable, a pool had to be comprehensive enough to
enable a manufacturer to make good receivers using only circuit
arrangements covered by its patents. Since 1930 Britain had operated
a single pool, administered by Marconi's, but in 1933 a potential rival
appeared when the Hazeltine Corporation of America, which held a
powerful array of patents including that for automatic volume control,
joined Philco and Majestic in forming a British company, Hazelpat, to
exploit their combined patent resources. Several of the key patents in
the British pool ran out around this period, and the British industry
decided to admit Hazelpat to the pool rather than engage in a trial of
strength. By doing so they legitimized Majestic and Philco but gained
protection against other American manufacturers.®

Majestic only exploited their position to a very limited extent, but
Philco rapidly built up their British subsidiary. Sales during the latter
part of 1934 were 78% up on those for the same period in 1933.* and
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To the British public of 1931
the American origin of these
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imported Philco receivers
was obvious from
their styling
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the Philco “ Five.” housed in this handsome
walnut cabinet, complete with

fve valvcls ard oversize
roving col spesker . . . ot
the domazinglv low price of GNS.

PHILCO RADIO a TELEVISION CORPORATION
OF GREAT ERITAIN, LTD.
10, SMITH SQUARE, LONDON, § W.1.

PHILCO

“FIVE” WIRELESS

an amazingly powerful 5-valve, dual

wave length, non-reactive set with

moving coil spesker complete, ready
to operste on A.C. mains.

ADI0 BAl4
\“f‘—“’o“:vﬂl -un",s:b
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IT TAKES A BALANCEDUNIT PHILCO TO
MEET MODERN BROADCASTING CONDITIONS



in 1935 the company opened a large factory at Perivale, Middlesex;
that summer, sales achieved by their nationwide network of dealers
qualified 800 of them for a week-end cruise to Holland and Belgium.'®
Philco continued to use American valve types until 1938, and were not
admitted to the Olympia exhibition until 1939, but their Managing
Director, Carleton L Dyer, cultivated a British image. One 1935 model
was allegedly designed to celebrate King George V's Silver Jubilee, that
year's all-wave set was marketed as the ‘Empire’, and Dyer criticized
the patent pool for not taking effective action against the invasion of
the British market by cheap American midget sets.”' Introduced in
America as a novelty to combat the slump in sales caused by the
depression, these had become very popular. Initially they had been too
expensive for the British market, but by 1935 were on sale for around
3 guineas. A British manufacturer of extension loudspeakers ruefully
remarked. on returning from an American holiday, that there were no
extension loudspeakers in New York; if they wanted wireless in
another room they just bought another set.'”

In Britain, however, there were still homes without even one radio,
and in 1936 the Ullswater Committee, incidentally to extending the
BBC's charter, criticized the industry for failing to provide a cheap
receiver, and suggested that in collaboration with the BBC they should
produce a standardized set.”” Although this did not happen, Philips
and Philco independently produced 6-guinea superhets that year. Both
were remarkable value for money, but whereas Philips kept the
production cost down to £2 10s (£2.50), by dispensing with a chassis
and mounting the components directly onto the bakelite case, Philco
used a conventional construction but saved by using three American
valves, supplemented by a British one specially modified for them.
Nevertheless, the cost of the Philco set was high enough to need large
sales to make it profitable, and it was vigorously promoted as ‘The
People’s Set’. A contemporary witness alleges that some Philco dealers
took advantage of this title to encourage the belief that buying the
receiver helped to support the International Brigade in Spain and the
Labour Party in Britain.'”

BVA's feather bed and Mullard’s back door

Since 1927, receivers made by RMA members had to contain only
valves made by BVA members,'” but in the lucrative replacement-
market foreign valves continued to be a serious threat to BVA valves.
When the anti-dumping duty of 50% was imposed in November 1931,
the BVA suggested to the Board of Trade that, since under the
previous ‘Key Industry’ duty of 33'/: % imports had increased by 89%
in a single year, valves should enjoy the protection of a 100% duty:'®in
the event, the anti-dumping duty was removed from valves altogether
five months after being imposed, and the rate reverted to 33'/s%. The
M-O V Company had thought the BVA's argument not only weak but
dangerous, in that it might provoke unwelcome investigation of its
members’ manufacturing costs relative to their retail prices. Even after
adding only 33'/% duty to its ‘declared value’ the average imported
valve came out at 2s (10p). which was slightly more than the factory
cost of an equivalent British valve. Yet the imported valve retailed at
5s 6d (27'/2p) and the British one at 8s 6d (42'/zp).'"” For the rest of
the decade the BVA fought a rearguard action by reducing retail prices
and by increasing discounts to retailers and wholesalers, sometimes
linking these to agreements to handle BVA valves exclusively, but
failed to arrest the decline in their market share.'*
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A FURTHER
IMPORTANT NOTICE

BY THE MULLARD WIRELESS SERVICE CO., LID.,
AND THE MULLARD RADIO VALVE COMPANY, LTD.,

S a result of the Legal Proceedings taken by

The Mullard Radio Valve Company, Limited,

against certain dealers for importing and/or selling
Tungsram and Dario Radio Valves a

PERPETUAL INJUNCTION

has teen granted by The High Court of Justice
against the London Radio Co. (Leeds) Limited of
Leeds and Branches, under Letters Patent Nos.

209730, 229622, 245146, 245147, 283941, 287958" of
the Mullard Radio Valve Company, Limited.

An order was also made for payment of

DAMAGES AND COSTS

Warning

Anyone intringing the above-

mentioned Letters Patent wili

render themselves liable to be
proceeded against.

The Mullard Radio Valve Company. Lid..
Mullard House,

Charing Croxss Road,

London, ¥ .C.2,

e T - e == e
L SO S L —

Sabre-rattling by Mullard. 1930
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INDEMNITY BY IMPEX ELECTRICAL LIMITED

IMPORTANT NOTICE

Messrs. The Mullard Radio Valve Co., Lid., have recently pub-
lished notices in the trade press intimating that they intend to
take legal proceedings against retailers and others who may
infringe certain LeHers Patent owned by them, amongst which
are Letters Patent No. 283,941.

We are satisfied that the construction of our well-known
Dario Valves is not such as to constitute an infringement of
Letters Patent No. 283,941 and we desire to give notice to
our trade friends that we undertake hereby to indemnity any
person who may be sued for infringement of Letters Patent
No. 283,941 by the sale of our Dario Valves in respect of
any costs and damages which may be awarded against him
provided that our Solicitors, Messrs. Philip Conway, Thomas
and Co., of 80 Rochester Row, Westminster, London, S.W.1,
shall have the conduct of any action brought to recover such
damages.

For the purpose of enabling any retailer conveniently to
avail himself of the benefit of this indemnity we are depositing
with our Bankers in England in the joint names of ourselves
and our Solicitors a large sum of money to be utilised for the
purpose of making this indemnity effective.

In tuture, should any claim be made against any customer
of ours for infringement of Letters Patent No. 283,941 by the
sale of our Dario Valves, the document containing the claim
should be sent immediately unanswered to our Solicitors at
the above address in order to obtain the benefit of this

indemnity and relief from the trouble of conducting legal
proceedings.

IMPEX ELECTRICAL LTD., 538, High Road, Leytonstone. E.11
Telephone : Wanstead 2722

Reassurance in the following weel’s issue
to dealers who sold Dario imported valves
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Mullard's stand at
Radiolympia. 1933

Against this background it might have been expected at least that
all BVA valves would be British-made. However. in 1931 valve imports
from Holland were 346% higher than in 1930,' and in June 1932
Mullard were solemnly asked by the RMA for their assurance that they
had not handled or marketed any of the 170,000 unmarked valves thai
the Customs returns showed to have been imported from Holland over
a recent three-month period."® As we shall see later, Stanley Mullard
was no longer in executive command of the Mullard companies, but he
was evidently still a considerable asset in his capacity of General
Adviser to Philips, for a few days later he was able to report, in a letter
to Anton Philips, that having already managed to “smooth matters
over” with the BVA he was hopeful of doing the same with the RMA.
However, these heavy imports had been against his strong advice, and
it they continued they could only lead to the company's expulsion from
both associations. Indeed, he thought that harm had been done
already, since competitors would undoubtedly suggest to setmakers
that valves they bought from Mullard might not be British-made, and
thus might land them in legal difficulties.""

Medium and Small Companies

The consolidation of the industry during the 1930s stopped well short
of leaving it dominated by a handful of giants, some medium-sized
companies like McMichael being almost as well-known as the leaders.
Of the many small companies that did well, some staked out their own
distinct areas of the market, others simply demonstrated that it didn't
take research engineers to design serviceable circuits around valve-
makers' data, and that assembling receivers was still labour-intensive
rather than capital-intensive.



McMichael

McMichael became a public company in 1932, and continued to aim
squarely at the upper section of the market. They were firm believers
in selling only through accredited dealers, considering it “unfair to
goods enjoying the McMichael reputation to see these displayed side
by side with products whose only claim for public support is
cheapness of the worst sort.”''? Their dealer-magazine, McMichael
Messenger, dispensed service instructions and tips on how to boost
sales. The summer slump could be reduced by offering a prospect
safe-keeping for his existing receiver during the spring cleaning then,
on returning it, hinting that it let down the re-furbished living room.''3
A lady coming into the shop for a new HT battery would be favourably
impressed if the salesman dusted it, whether or not it was actually
dusty.'*

In 1934-35 McMichael went through a crisis. After a £50,000
trading loss Ben Hesketh, their engineering chief and co-founder, left
first the board and then the company. The 1935-36 models were
designed under new direction, and quickly restored profitability,'"* the
transformation probably turning primarily on styling and on price. For
the 1934-35 season the company had introduced a model with two
loudspeakers, claimed to complement each other and give better
sound quality, but had housed them behind a single grille, and had
provided only a tiny tuning dial, which was coming to look old-
fashioned; Murphy, it will be recalled, also discovered this to their
cost. The receiver, in fact, lacked ‘eye appeal’, though at 18 guineas it
lived up to the first part of the company’s slogan (shortly afterwards
dropped) “Costs a little more - so much the better”. Its successor had
the two loudspeakers behind separate grilles slightly splayed, while
the controls, grouped around an enormous dial, lay under a lid.
Highly distinctive and discreetly expensive-looking, it cost 15 guineas.
A dealer reported that a lady came into his shop as he was unpacking
one that had just come in. She so liked the look of it that she
immediately asked for a demonstration, and signed a cheque seven
minutes after the railway man had delivered the set."'®
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McMichael factory, 1930
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For several years on Boat:
Race day Leslie McMichael
commissioned an Imperial
Airways airliner and took a
party of guests to view the
race fromthe air. A
McMichael receiver
temporarily installed in the
aircrafl relayed the BBC
commentary. This feat was
blown up into a major
publicity event. with an
elaborate illuminated
display in the window of the
company's London
showroom. These pictures
date from 1934
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William Lawson, of Beckenham, put realism into his display with an electrified lion, which turned its
head and opened and closed its jaws in the presence of highly appreciative crowds. The trees were cut
out and reproduced in natural colours, the lighting lending a startling effect of the jungie by night.

Adey

Horace Adey made a range of portable radios which, although by no
means ‘'state of the art’ technologically, worked well enough to
maintain the aura of electronic wizardry that he built up around
himself and his products by a succession of well-judged gimmicks.
Trained in America as an electrical engineer, Adey set up Adey Radio

Ltd in 1929, in Mortimer Street, W1, with a registered capital of

£25,000; twe earlier ventures, Alphian Wireless Ltd and Adey Wireless
Ltd, had failed to prosper,® although Alphian's 'Wireless Chair’ had
attracted some attention. His four-valve portable, shown at the 1929
Olympia show, was built round his patented 'Key' — a jack fitted with

An ambitious window
display mounted by a
McMichael dealer, 1934

A motor-cycle combination
decked out as a McMichael
Twin Supervox receiver,
1934
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The founders of Roberts
Radio, Harry Roberts {on
the right) and Leslie
Bidmead, with the two
sisters, Doris and Elsie
Hayward, whom they
married; the company’s
‘Aladdin’s Lamp’
loudspeaker fret was
designed by the husband of
a third sister. The model of
receiver suggests that the
picture dates from about
1933

‘Adey’ at the 1929 Olympia
show. The ‘New BBC
Station’ referred to is
Brookmans Parle, which
inaugurated the ‘Regional
Scheme’
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a tapped cofl. This had to be plugged into a socket on the set to turn it
on, thereby preventing unauthorized use, and also served as
wavechange switeh, rough tuner and. when twisted in its socket,
reaction control. Measuring only 9" x 9" x 7", the set occupied less
than quarter the volume of a typical competitor, and its performance
has been assessed by a modern collector as “the equal of all but the
very best”.'”

In 1930 Adey introduced a one-valve headphone portable housed

in a cigar box. and used it for an inspired publicity stunt at that year's



Radio Show. The headphone was modified to fit inside a policeman's
helmet, where it acted as a small loudspeaker, and the press were
shown how the policeman on his beat could receive messages; it was
also claimed that the arrangement had been submitted to several
police forces for evaluation. Nothing came of the idea, of course, but
variously garbled versions of the story appeared in national and
provincial papers, and even in the Police Review.''® Over the next few
years numerous other portables appeared, some using valves with
integral coupling coils, specially made for the company. From 1932
Adey had a factory in Marylebone employing twelve people and at
times producing over 100 sets a week. Cabinets were available in
several finishes, including hand-painted Chinese-lacquer designs and
scenes executed in oils. The company's short-wave portable of 1935
was claimed to be the world's first, and among those exported one is
believed to have been bought by Hitler for his own use. Whether Adey
could have continued to succeed with a business whose whole style
was more reminiscent of the twenties than the thirties must remain a
matter for speculation, for late in 1935 he died, not yet 48 years old,
and without his leadership Adey Radio Ltd soon went out of business.

Roberts Radio ''®
When Harry Roberts and Leslie Bidmead went into partnership in
1932 to make portable radios they were both seasoned campaigners,
though only 22 and 27 respectively. After leaving school at 14, Roberts
successively worked for two firms specializing in portables, and at 17
found himself with an excellent reference but no job when the second
of them went into liquidation. He then worked for a freelance
salesman, collecting sets from suppliers and demonstrating them to
prospects in their own homes. This left his boss free to concentrate on
contacting new prospects, which in practice meant spending much of
the day in public houses while Roberts did most of the work. Bidmead,
a keen amateur experimenter since his schooldays, had by 1927
become the 'technical’ half of ‘Lonsdale Radio’, a setmaking company
in Kilburn that built up to a work-force of about ten before going into
a decline. This was largely because Bidmead's ‘commercial’ partner
was devoting much of his effort to illicitly supplying dealers with
valves which, as setmakers, Lonsdale Radio obtained at well below
wholesale prices. It was at this stage that Roberts and Bidmead came
together, making sets and selling them on commission for an
entrepreneur who supplied the necessary capital and accommodation.
The venture prospered, but on terms that the young men reckoned
were too favourable to the entrepreneur, and in October 1932 they
moved into the rudimentary factory they had set up with a capital of
around £50 in two rented rooms in Hills Place, near Oxford Circus.
They adopted a philosophy of making a top-quality product and
selling it to top-quality customers. Right at the outset, Harry took a
sample receiver to Harrods, persuaded the buyer to hear it, and
returned with an order for half a dozen sets, thereby beginning a most
fruitful association. The company remained small throughout the
1930s, financing growth out of profits. Thus they produced barely
three receivers a week during the first year and only about eight a
week during 1935, and although production more than doubled
following a move in March 1936 to larger premises in Rathbone Place,
the registered capital was only £3,000 when Roberts Radio became a
Private Limited Company in April, 1937. Roberts and Bidmead refused
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to cast the portable in the role of poor relation within the radio family,
and nothing was stinted to justify their claim to be making “the finest
of all portables”. In 1939 they made their first sale to the Royal Family,
when the Army & Navy Stores supplied the Quéen with a Roberts set
for Princess Elizabeth.

Truphonic '*

Rounding off these accounts of various setmakers of the 1930s, the
story of Jack Hester's ‘Truphonic Ltd’ demonstrates that some firms
defy classification. Hester, born into an affluent home in 1911, became
interested in radio while at public school, and by 1927 had built a
short-wave set. Home for the holidays, he stayed up all night to hear
the Dempsey/Tunney world-title fight from America, which enabled
his father to amaze his friends by telling them the result that morning
— there being no BBC news bulletin until 6.30 p.m.. However, there
was no question of Jack being allowed to pursue radio as a livelihood,
and on leaving school he was indentured to the Stock Exchange. He
found it boring and uncongenial, and to his father's great displeasure
left it at twenty-one. One of his schoolmates was Stanley Mullard's
son, and Mullard gave Hester a job, selling a rather unsuccessful
component-assembly system. At this point, in 1932, he came across
Truphonic Radio Ltd, operating in a workshop over a garage in Putney.
The company was in liquidation, with two men and a manager making
up sets from its stock of components, and Hester struck a bargain
with the liquidator whereby he and the manager bought up everything
for £100 each; he borrowed the money from his father at 5%,
repayable in a year.

The components restricted them to making an obsolete design of
five-valve portable, and the manager, who turned out to understand
nothing about radio beyond this one set, thought it too risky to
embark on anything else. Hester solved the dilemma by buying him
out, and in 1933 embarked on a range of mains receivers, using
Mullard valves and circuits. He would help his two assistants to make
two or three sets, put them in the back of his car, then drive off and
sell them; any criticism offered when he demonstrated them was borne
in mind when making the next batch. By 1935 he had established a
dealer network and needed a proper factory. Driving home through
Tooting one evening he saw the footings for a new factory, and stopped
to investigate. The foreman told him that it was being built ‘on spec’,
that it covered 16,000 sq ft plus offices, and that the boss would be
there at 8 o’clock next morning. Hester met him and they made a deal
on the spot: the factory built to his requirements and a seven-year
lease at £600 p.a.. The builder threw in an empty cottage that he had
been going to demolish but that Hester pointed out would make a good
laboratory.

In such fashion Truphonic evolved into a well-regarded firm
complete with a qualified research engineer. Production ran at about
250 sets a week, the top range being engineered for above-average
sound quality and housed in period cabinets, some of which were
made by Maples. Local girls, living at home and giving their mothers
10s (50p) a week, worked for 6d (2.5p) an hour. For men (who,
untypically, did all the wiring) the basic rate was 1s (5p) an hour,
though some earned up to £3 a week. Hester, still in his twenties,
made about £1,000 a year. He and several of his key staff were in the
territorials or the reserves, and were called up as war approached,
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Read This

AGAIN TRUPHONIC have anticipated demand with
an ‘“ ALL-WAVE SUPERHET RADIOGRAM."
Great attention has been paid to the appearance and
finish of the cabinet which is both original and
decorative. It would be a tonic to show and
demonstrate this model to the Radio-tired
Public.

The Sales points shout at you—price and appearance
—really works on Short Waves—9” super fidelity
moving-coil speaker — variable tone control — 16 to

1000 metres—attractive H.P.—|2 months guarantee— UNIVERSAL 23 Gns
B.V.A, valves. .- .

RECORD CHANGER 32 Gns.
® YOU can trust TRUPHONIC in a topsy-

" i 3 UNIVERSAL R.C. ... 33 Gns.
turvey industry to give you a good selling
line—* PLUS-THE-SAME-OLD-POLICY.” Gns.

T'RUPHONIC

— - v
TRUPHONIC RADIO (PUTNEY) LTD., @Fill in and Post COUPON—NOW!
la, BANGALORE ST., PUTNEY, S.W.I5 To TRUPHONIC RAOIO (Putner) LTD.,
. 273, Bangalore Street, Putney, London, S.W.

Telephone : Putney 6151 Please send me by recurn full particulars of the ** All-Wave Superhet Radic-
Jr AGENTS : gram ** together with detsils of generous terms to me,
RED., 405, County Chambers, Corporation Street, NAME

BIRMINGHAM, ADDRESS

NEOLECTRICO, 35, Saville Street, LEEDS, |.
RIDGE AGENCIES LTD., 4i, Bridge St., BRISTOL. bt B0 il —

! »s
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RADIO,
TELEVISION,

GRAMOPHONES,
DOMESTIC

No. 849 VOL. XLIX
REGISTERED AS A NEWSPAPER

Che

RADIO LINK
BETWEEN
NATIONS

ALES SENEATION IN ALL-WAVE RADIO Py ' - S
frew M Gos &= 140 Gn Jaw:

S TUDTIOTONE R ADTIO

UNIVERSAL RADIO DISTRIBUTORS LTD., 24 FITZROY SQUARE, LONDON, W.!
. MStan 2018 2 JTELEGARAMS . “UNIMPO RATH — LONDON

above: An early appearance of a well-known name

left: Leaflet of 1936
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1,000 SETS A DAY. The new Ferguson Radio factory, Cambridge Arterial Road, Enfield,

has just started production. It has a floor area of 30,000 sq. ft., and is stated to have an

output capacity of 1,000 sets per normal working day.

From Wireless World, 1938 leaving the company stranded. Serving in North Africa, Hester learned
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that Philips had taken the factory over for war production, and he
received a cheque for £500 for his shares. He blued the lot in Cairo,
and never returned to the radio industry.

Battery Business

Britain was slow to electrify her rural areas, and radio batteries
remained a substantial business throughout the decade, with fifteen
million HT batteries sold in 1934 and accumulator-charging still a
profitable sideline for dealers and garages. Battery valves of the 1930s
had two-volt filaments, enabling a single-cell accumulator to be used,
and this often incorporated some form of hydrometer; Exide’s version
had a large pointer indicating 'Full’, ‘Half or ‘Empty’, and was
promoted to the trade with the slogan “Tells them in time the time to
re-charge”. People with mains electricity who still used battery sets
could save money by using an ‘eliminator’, of which Ekco remained
the major supplier. Generally this not only supplied the HT current but
included a ‘trickle charger’ that was left permanently connected to the
accumulator.

The market leader in HT batteries was The Ever Ready Co (Great
Britain) Ltd, a part of an international group that had originated in
America at the turn of the century and had in 1932 been incorporated
in Canada, the British company holding a substantial minority of the
shares. But battery manufacture was well dispersed — in 1935 The
Wireless and Gramophone Trader (‘The Trader’ ) listed thirty-nine other
‘leading manufacturers’ of HT batteries, ranging from such familiar
names as Chloride, GEC, Oldham and Siemens to Runwell Cycle Co
(Birmingham) Ltd.

The radio retailer valued the battery highly. As a consumable item
it provided a continuing and far from negligible source of income,
retailing at 7s 6d (37'/4p) or more, with a discount to him of 33!/4%.
Moreover, by bringing the customer into the shop several times a year
it gave the opportunity to interest him in other lines. But the battery
business was not regulated to the trade’s best advantage. Although
there was strict enforcement of the price charged for a given brand,
and some uniformity of pricing amongst leading brands, there was
nothing to protect the trade against cut-price unbranded batteries, or
to restrict distribution to radio retailers. Initially this led to the



importing of cheap foreign batteries, but soon British manufacturers
started producing ‘no-name’ batteries, which were sold through
hardware shops, cycle shops and general stores, as well as ‘own
brand’ batteries sold through multiple stores, at retail prices of around
5s (25p). Radio retailers grew alarmed and indignant at the loss of
what they regarded as a legitimate perquisite, and many themselves
began to handle ‘no-name’ batteries. However, when action was finally
taken to bring the lost trade back to them, it was not in a form that
they welcomed.

In December 1934 Magnus Goodfellow, Chairman of Ever Ready.
addressed a large gathering of leading wholesalers. The legitimate
trade, he told them, was doing about one-fifth of the business it
should — and that at a very low rate of profit — so his company was
introducing, in addition to their top-price ‘Winner' brand, retailing at
11s (55p), a ‘Radio’ brand, retailing at 6s (30p) but regrettably carrying
a very low discount. He went on:

“You will be wise to sell the new batteries and refuse
support to the ‘no-name any-name’ batteries. If you do
so, we shall be able to rid ourselves of the ‘no-name’
battery business which has been a curse to the trade
for the last three or four years.”'*

Unfortunately for Ever Ready, however, it was well known in the
trade that they themselves supplied Marks and Spencer with batteries,
identical to their regular brand except for the printing on the
cardboard cover, for sale at 5s (25p).'* Meetings of the Wireless
Retailers’ Association (WRA) up and down the country protested that
they could not tolerate the new battery’s low discount, and many
refused to handle it despite the extensive advertising campaign
launched to support it. But after other major manufacturers had come
out with six-shilling batteries, and Ever Ready had made some
concessions, the storm subsided and dealers learned to live with lower
discounts.

Throughout this furore Vidor, a battery manufacturer established
only a few months previously, remained popular with radio dealers
simply by maintaining the low prices and the 25% discount it was
offering at the outset. However, it was not so much Vidor's commercial
policy that excited Ever Ready’s hostility as its very existence, for Vidor
was the creation of Thomas Noah Cole. As has been related, Cole had
formed the Lissen company in the early-1920s and had been kept on
as its Managing Director after selling out to Ever Ready in 1928, on
condition that he did not carry on any company competing with
Lissen’s business. But by 1934 this cannot have been an attractive job
for a man of Cole’s drive and ambition. He was not master in his own
house, and demand was declining for kits and components for home
constructors, which were Lissen’s main products apart from batteries.

The sum of over a million pounds that he had received from the
sale of Lissen enabled Cole to leave the company and start afresh on a
large scale, making receivers and batteries. He bought up Burndept,
which still had a good name but was moribund after resigning from
the RMA in 1931;'* ironically Burndept's founder, Witt Burnham, by
now head of Ediswan, became the RMA's Chairman the following year.
At the same time Cole established a new company, Vidor, as a wholly-
owned subsidiary of Burndept,'* the name reputedly being inspired by
the initials of his daughters Valerie and Denise and his wife Rebecca.'**
Receivers would be marketed under both Burndept and Vidor labels,
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THE LEAD YOU'VE BEEN WAITING FOR
The right name af the right price

EVER BEADY
power Ffor only

the biggest advertising campaign
ever put behind a battery

the end of unfair competition

the revival of your battery replace-
menl business

WE ARE GOING TO USE THEM ALL ON EVER READY RADIO
1O BRING BACK THE BATTERY BUSINESS TO YOU

RADIO
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Mustery of North-Pole Radio

WHAT BURNDEPT LISTENER
HAS HEARD IT

£100Q REWARD FOR FIRST BURNDEPT LISTENER
WHO “ SCOOPS THE NORTH POLE NEWS?”

The Russian station at the North Pole started broadcasting on Ist July—
and so far no one in Britain appears to have heard it.

We want a Burndept listener to be the first to recetve this North Pole station.
because it will be another milestone in the radio bridging of space by Burndept.
We offer up to €100 to the first Burndept listener who succeeds in receiving a direct
telephony broadcast from this North Pole station. We shall, of course, require
confirmation of the reception, and it 13 a condition of this offer that our decision
must be accepted as final in all matters concerning it. But we will assist in confirming
any genuine report we get from any Burndept listener, in every possible way. We
make this offer because we believe that somewhere, at some time shortly, this
North Pole station will be heard in England on a Burndept receiver.

Because on a Burndept receiver is heard
everything in the world worth listening to.

HOW TO ENTER AND WIN £10$

Go to your nearest Burndept desier and atk for s Burndept News-Scaoop Postcard
will give you the probable waveiength of the Rusuan North Pole Station and all other
information avalabie to help you to hear it

in cose of difficulty. write to us for the Burndept deoier's name and address.

BURNDEPT LTD, LIGHT GUN WORKS, JERITH, KENT.




batteries under Vidor only. To house his Vidor-Burndept venture Cole
took over in April 1934 the Vickers-Armstrong light gun factory at
Erith, Kent, which had stood idle since 1918 — a three-storey building
with a total floor space of 135,000 sq ft, but bereft of gas, water, power
or lighting cables. Within ten weeks it opened, on schedule, producing
a range of Burndept receivers for the 1934 Radio Show, and the first
Vidor batteries. Two months later the works employed nearly 900
people, and such was the demand for Vidor batteries (torch as well as
radio) that in the spring of 1935 the original plant had to be scrapped
and replaced by new machinery capable of much higher output.'
Concurrently, Lissen reported a fall in profits, which they largely
attributed to “the competing business started at Erith.™?

As a gesture towards his agreement with Ever Ready, Cole did not
run Burndept-Vidor himself but appointed a Mr R P Richardson as
Managing Director, whom he would furtively meet in an out-of-the-way
café to discuss company business.* But in the spring of 1935 Cole
evidently found it irksome to continue making even this concession to
the agreement, which still had over three years to run, for with
impressive effrontery he brought an action appealing against it,
engaging Sir Stafford Cripps and two other eminent KCs.'® On the eve
of the action Cripps approached Counsel for the Defendants with a
view to settling out of court, and this was done next day, it having
apparently been put to the Defendants that a man must be allowed to
earn his living.'*'* The undertaking was modified to enable Cole “...to
invest or retain investments in any such competing business as herein
mentioned”, the restriction was limited to Great Britain and Ireland,
and its term was shortened by 15 months.'* But although the hatchet
was officially buried, Magnus Goodfellow of Ever Ready ensured that
Vidor was not admitted to the Association of Radio Battery
Manufacturers,'® whilst Cole continued to conduct his business
furtively, his clothing puffed out with the scraps and wads of paper
which he would pull out of and stuff back into his various pockets.*
Under his direction the Burndept marque regained something of its
old lustre, with some quite ambitious all-wave receivers, and in 1937
he promoted them with a publicity stunt in the best Witt Burnham
tradition. The Russians had set up a transmitter at the North Pole,
and a £100 prize was offered to the first Burndept listener to give
convincing evidence of having picked it up; dealers would provide
useful advice, and a "News-Scoop” postcard on which to report
success.

An essential element of Ever Ready’s commercial policy was to
encourage the spread of anything that used batteries, and it was
partly for this reason that the company entered the receiver business
at the beginning of 1935, though one of the two models with which
Ever Ready Radio Ltd was launched was an AC mains set. The chassis
and cabinets were made by Pye, and merely put together and packed
at the new company's factory in Finsbury Park, which was supervised
by Pye management. C O Stanley was invited onto the Ever Ready
board as a non-executive director, but he and Magnus Goodfellow fell
out just before the war, and co-operation between Pye and Ever Ready
ceased.'”

Wholesale and Retail
Although some brands, notably Murphy, Bush and HMV, went direct
and exclusively to authorized dealers, most setmakers distributed
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partly or entirely through wholesalers, who enabled the smaller
manufacturer to enjoy nationwide distribution without the burden of a
sales network. A wise wholesaler would take care not to push a retailer
into over-committing himself — he might be working each of several
suppliers to their credit limit. Manufacturers courted wholesalers. The
RMA invited representatives of the principal companies to their
monthly lunches at the Savoy, and each year GEC chartered a special
train to take wholesalers and dealers up to Coventry to view their new
range of models. "'

The entire industry’s year revolved around ‘Radiolympia’, organized
by the RMA. It was held in September until 1931, but thereafter
during the second half of August. and its duration increased through
the decade from eight days to ten. Exhibitors, totalling around 150,
would include not only setmakers and component-makers but
wholesalers and trade papers, with substantial, exhibits by the Post
Office and the BBC, who would also broadca#t a number of star-
studded variety shows from the exhibition’s theatre. The opportunity
to see favourite radio artistes in the flesh was in fact one of the show's
principal attractions, and the RMA ascribed a noticeable fall in
attendance in 1938 partly to the fact that a small television studio had
been substituted for the radio theatre. Total attendance reached its
highest in 1934, at 238,000, and at least one daily attendance of over
30,000 was recorded every year from 1931 to 1936.

It was not until 1938 that radio-frequency feeds were distributed to
the stands. Thus although the visitor in earlier years could look at all
the new models, discuss them with the staff on the stands, and take
away brochures, he could hear them only by going to a dealer. In
shopping areas reception was often poor, but iq any case the dealer
knew the effectiveness of following up a shop demonstration with one
in the prospective customer's home; McMithael dealers were
recommended to time this to coincide with the transmission of a
suitably attractive programme. If even that did not clinch the sale, the
set could always be left on approval for a few days.

Some of the largest displays of radio sets were in the major
department stores, although when a new buyer, John Street, took over
in the mid-1930s at Whiteley's store in Bayswater he cut back on the
number of different models displayed, having observed that if a
prospective customer is confused by too wide a choice he says he will
think it over and come back, but seldom does. Whiteley's excellent
service department would probably have secured Street a Murphy
dealership had he wished, but he decided that although Murphy
cabinets might do for Harrod's customers they were altogether too
outlandish for his own clientele.'” Department stores often sold ‘no-
name’ receivers and radiograms, made for them by small companies
and widely advertised in the national press; although their design
lacked the flair of the best products of the major manufacturers, they
were well built and good value for money.”

There was no multiple chain devoted exclusively to radio, but
Currys, who had some 200 branches in the 1930s, was one of several
multiples which diversified into radio from what had been primarily a
bicycle business. In the late-1930s their branchesi still appeared to the
casual passer-by to be predominantly cycle shops. yet branch sales for
the 53 weeks to 30 January 1937 totalled £765,000 for wireless and
accessories as against £452,000 for cycles and accessories.”* Low-
priced sets with no frills, similar to the ‘no-name’ models sold by
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department stores, figured largely in Curry's stock, and were sold
(under the name ‘Westminster’

The local dealer, protected as he was against price-cutting, enjoyed
some advantages over the department store and the multiple. The
personal touch was more valued when a radio cost several weeks'
wages and needed more frequent servicing than its modern
counterpart. He could usually collect, repair and return sets at short
notice; if a repair was going to take a long time, the free loan of a new
set would certainly create goodwill and, well managed, could result in
a sale. With a well-respected name on his van, and a winning
personality, he could even talk his way into people’s homes, and one
North London dealer of the 1930s recalls a successful sales technique
exploiting this. Driving through a residential area and seeing a
competitor's van outside a house he would note the address, call there
later, and tactfully discover whether the competitor had left a set on
approval. If so, he would ask whether he might see it, then compare it
just a little unfavourably with a model that he offered to deliver, also
on approval, so that the family could judge for themselves which they
preferred.™

The standard of servicing was extremely variable. Few servicemen
had any formal qualifications, although some setmakers offered
training; in 1935 Ekco were running free one-week courses for
registered dealers and their technical assistants, with bed and board
close to the Works provided at 30s (£1.50) for the week.'* A good
serviceman was a great asset to a dealer, and liable to be ‘poached’ by
a rival,'® but in general pay and status were low, and were further
eroded by freelance ‘dabblers’, some of them trade employees working
in their spare time.'*
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The Valve-Makers

During the 1930s M-O V, backed by the resources of GEC's Research
Laboratories at Wembley, improved their receiver-valve operation from
the poor state in which HMV found it in 1929; their development of the
‘beam tetrode’ has already been mentioned. By 1930 M-O V had
already developed their highly successful ‘CAT series of cooled-anode
transmitting valves, and by substituting air-cooling for water-cooling
were able to apply the same principle to a range of metal-envelope
receiving valves, appropriately named ‘Catkin’, which were introduced
in 1933. These had many advantages over valves with glass envelopes,
being more robust, more uniform in their characteristics and less
microphonic,'” but they were not successful commercially. Valves for
domestic receivers were often in production for only a year or two, and
the tooling required by the Catkin technique was too expensive to be
modified so frequently. However, the experience they provided in
precision-engineering methods of valve production, and in glass-to-
metal joints, was to prove valuable during the war.'

At the beginning of the decade Mazda were acknowledged by a
competitor as having the industry’s best range of valves,* and in 1932
they further strengthened their position by establishing at Brimsdown
an applications laboratory. Known as Circuits and Measurements
Department, it developed circuits using the company's valves, helped
setmakers with problems, and fed back their needs to the valve
development engineers. Under the leadership of Cyril Hirshman it
became widely respected, and was equipped with advanced test
apparatus; much of this was developed in the lab itself because
nothing suitable was available commercially. Sometimes valves were
specially developed for major setmakers, who then received priority in
their allocation. Mazda's senior engineer, E Y Robinson, was on terms
of personal friendship with Murphy’s Chief Engineer, E J Power, and a
fruitful relationship arose between the two companies, with expertise
exchanged in both directions.” To keep abreast of American practice
Robinson went over there each year and brought back numerous
valves, which he kept in a secret room next to his office, to be tested or
broken open for examination as required; the Brimsdown engineers’
conclusion was that on balance they were at least level with the
Americans. Towards the end of the decade the Americans standardized
on a new eight-pin valve base which came to be known as the
International Octal. Mazda responded by producing an octal valve
base of their own, not interchangeable with the American one, and
claimed a number of specific advantages for it. However, it was
probably inspired equally by the wish to commit setmakers to British
valves.'®

In 1929 Stanley Mullard’s resentment of his situation under
Philips control came to a head, and he resigned as Managing Director
of the two Mullard companies, though remaining a director of both,
Chairman of the Mullard Wireless Service Company, and General
Adviser to Philips on British matters. He had been prepared to make a
total break, but Eindhoven appreciated the advantages of having an
Englishman in a senior position, particularly since his departure
might have raised awkward questions as to the ownership of the
shares registered in his name. Executive control of MWSC passed to a
Dutchman, S S Eriks, appointed as General Manager. Eriks was 29,
and was to spend the rest of his working life with Mullard, becoming a
dominant figure in British electronics, but through much of the 1930s
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‘The Hut' at Brimsdown,
Jorerunner of the well-
respected Mazda
Applications Laboratory, in
1932. Despite its
unpromising appearance,
this building was extremely
well-equipped. Standing
outside, from left to right:
Dr K R Sturley (later of the
BBC). Cyril Hirshman

(for many years Head of the
Applications Laboratory)
and Miss Nora Ridgeway
(later to marry W Taylor, a
senior engineer of the
laboratory)

Philips’ Mitcham Works.
1937

he maintained a relatively low profile. In the Mullard Radio Valve
Company, however, the Dutch connection was obtrusive and, initially,
chaotic. In 1932 valve production began at Mitcham, and F A Kloppert,
ex-naval man and strict disciplinarian, was sent over as Production
Manager. Wim Julius, who had first been sent over in 1925, was
Technical Director, likeable but insufficiently assertive. The two were
incompatible, and were answerable to different people in Eindhoven.
Within a year or two, however, Kloppert gained full control and made
Mitcham an efficient plant, with discipline tighter than was usual in
British industry at that time."%'*! It had a Technical Services
Department for liaison with setmakers. but this was less effective than
Mazda's applications laboratory because information on their
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requirements was fed back to Eindhoven, where it had to be reconciled
with the possibly conflicting requirements similarly gathered from
Germany, France and Italy.'*?

Early in 1933 Stanley Mullard wrote to van Walsem, who had been
his first Philips contact, deploring the fact that Mullard were no longer
in the dominant position of a few years previously. Much of the
trouble, he thought, arose from the industry’s awareness that the
control and finance of Mullard was in foreign hands, at a time when
nationalistic feeling was running high. Setmakers were reluctant to
give business to Mullard because they felt that their profits were
crossing to Holland, thereby furthering the sale of Philips receivers.
They also resented the fact that new types of Mullard valve were made
available to Philips first, and suspected, moreover, that they were
imported. Mazda, who were fortunate in not being associated with any
setmaker, had been specially active in such propaganda, and in
retaliation much should be made of the fact that as part of AEI they
were largely American owned. However, he was confident that the
coming season’s valves were first class, and would do well if available
in time and vigorously pushed, adding “No manufacturer or trader will
permit his national feelings to touch his pocket.”'*

S S Eriks used to say that until as late as 1939 the only British
part of a Mullard valve was the vacuum inside it, but in fact moves
towards making Mullard’s valve production independent of Eindhoven
began in 1936. Initially this reflected a general Philips policy of
encouraging autonomy, but as the risk of war became stronger it
became a strategic necessity, and a so-called ‘X' plan was
implemented. This involved not only importing the necessary machine
tools but ensuring that Britain acquired the necessary expertise to
carry out all the manufacturing processes, and engineers were sent
over here to augment and interpret the written instructions. Early in
1937 Philips Lamps Ltd needed more production capacity than
Mitcham could provide, the site by then being fully exploited. It seems
to have been appreciated from the outset that Mullard would also be
involved in the proposed expansion, for S S Eriks is credited with
making the major decisions on the project and integrating it into the
‘X' plan.'* Eriks was anxious, on both humanitarian and practical
grounds, to site the new plant in an area of high unemployment, and

ackburn was finally chosen, where owing to the decline in the cotton
industry there was a large, predominantly female, labour force
available. The foundation stone for a new factory was laid on 30 March
1938, and by early in 1939 it was producing radio receivers,
components and lamp filaments. Meanwhile, since it looked as though
the rapidly increasing demand for television receivers would soon
exceed Mitcham's valve-making capacity, a second building was put
up at Blackburn, and filled with both lamp-making and valve-making
equipment from Holland.'*

The Sands of Peacetime Run Out

In 1936 the Victorian house at the top of the drive at Cossor’'s
Highbury Grove site was discreetly converted to a laboratory, where a
highly specialized VHF receiver was developed by a team working
under L H Bedford and O S Puckle. The engineer thereby left in charge
of the firm's main research laboratory, K I Jones, lost two of his best
men to the team without being allowed to know anything of what their
work would be,'** and when the development of the receiver was
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MotoRADIO

PHILIPS MOTORADIO
FEATURES

From Philips” opulent
1937-38 catalogue.
However, it was not until
1955, at their third attempt.
that the company finally
became established in car
radios

From an HMV brochure,
1938
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Keates-Hacker receivers,
manufactured by Dynatron
in the late-1930s, were
aimed at the very top of the
market. The example shown
is a hand-carved radio
gramophone in weathered
oak, built exclusively for “a
well-known member of The
London Stock Exchange”

The record changer used in
Keates-Hacker radiograms
played both sides of up to
20 records of mixed sizes
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completed a large manual was published that went into the minutest
detail of its specification and circuitry without revealing anything at all
about its purpose.

So it was that Cossor produced the receiver for the ‘Chain Home'
radar stations, and the domestic-radio industry made one of its first
contributions to the impending war. Meanwhile it continued to fulfil its
peacetime function, right up to the 1939 Radiolympia, which closed
prematurely on 1 September. In its introductory editorial to the
exhibition, Wireless World expressed regret that the complexity of the
modern receiver made it difficult to get the man in the street to take
an interest in how it worked. Nowhere in that editorial is there
anything about television; with only one set to every 600 people living
in the service area of its single transmitter, it was still of little
importance socially or economically. But by September 1939 television
had made a considerable impact on the industry, and demands our
attention. Radiolympia. 1939
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3 ¢ Television in the Thirties

First but Not Foremost

The story of John Logie Baird's low-definition television stands apart
from the main history. [ts pictures were conveyed through a BBC
sound transmitter and the viewer's sound receiver, but its own
technology was largely non-electronic, and apart from stimulating
public interest in television it contributed nothing to the high-
definition systems that succeeded it. Nevertheless Baird's ‘Televisor',
marketed in February 1930 and displaying a 30-line picture at 12'/
pictures/second, was the first television set anywhere in the world to
be offered for sale to the public.

Throughout the late-1920s Baird had vigorously promoted
television by means of demonstrations and newspaper stories,
encouraging the expectation that a broadcast service was just about to
begin. In 1928, those attending demonstrations mounted by Baird at
Selfridges were invited to place orders for Televisors, at prices ranging
from £20 to £150', on the understanding that the orders would be
executed as soon as a service was assured. The BBC initially refused
Baird's requests to transmit his signals; doing so would be interpreted
by the public as an endorsement, and the Corporation’'s Chief
Engineer, P P Eckersley, considered not only that Baird's pictures
were currently well below the standard to merit this, but that they
had too little potential for improvement. However, as the holder of a
monopoly in broadcasting the Corporation was finally obliged to allow
pictures from Baird's studio in Long Acre to be transmitted outside
normal broadcasting hours, and regular transmissions began on
30 September 1929. Only one transmitter was available for the first six
months, so sound and vision had to be radiated alternately.

Although it was principally to the sale of Televisors that Baird and
his backers looked for their commercial reward, sets were not yet
available for purchase, and when asked how many he thought had
received the opening transmission Baird, a renowned optimist, could
come up with no higher estimate than twenty-nine, of which twenty
were the number he thought might have been home-built by
amateurs.” Baird's companies, geared as they were to research and
demonstration rather than production, had offered to issue licences to
set manufacturers, but had found no takers.” Quite apart from yielding
no revenue, this situation threatened to undermine the credibility of
the whole venture, so towards the end of 1929 Baird placed orders
with Plessey for the manufacture of Televisors, and these went on sale
in February 1930 at 25 guineas; Plessey also produced a boxed kit of
parts at 16 guineas.

The principal components beneath the Televisor's green-painted
metal cover were:

a ‘Nipkow' disc, named after the German who had patented it
in 1884;

a motor to rotate it, with a toothed-wheel synchronizing
attachment;

a variable resistor for varying the speed of the motor;

a neon lamp with a luminous electrode roughly 2" high and
1" wide:

a magnifying lens.

The disc, 20" in diameter, was made of thin aluminium, and was
perforated near its rim with a single-turn spiral of 30 tiny holes. The
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Baird's first demonstration
at Selfridges. April 1925

Baird demonstrates
reception of 30-line pictures.
transmitted by the BBC. at
his Long Acre premises in
about 1930. The Televisor is
one of the ‘production’
models made by Plessey ; 'y,

neon lamp lay behind it. and during each revolution the spiral of holes
passed in front of the electrode in 30 vertical arcs that together
covered its entire area 12'/, times each second. A picture was formed
as the lamp’s brightness fluctuated rapidly in response to the
transmitted signal, as delivered by the output valve of the viewer’s
wireless set; the magnifying lens enlarged the picture to roughly 4"

high x 2" wide.
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The picture was red and flickery. A performer was recognizable in Whatever the technological
a head-and-shoulders view, but anything more ambitious relied limitations of Baird's
heavily on the viewer's imagination. Wireless World. reviewing the  system. he had nothing to
televisor in March 1930. commented favourably on the fact that learn about promoting it
when a clock face was transmitted it could be read to the nearest
half minute. but found that for satisfactory operation the receiver's
output valve should have a rating of at least five watts; relatively few
receivers fulfilled this condition. From 31 March 1930 sound and
vision were radiated simultaneously. using the BBC’s two Brookmans
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Park transmitters. so a second wireless set was needed to receive the
sound.

For all its shortcomings, thirty-line television held great fascination
for the enthusiast, who could cut out his own disc from sheet meial,
mark out very precisely the positions for its 30 square holes, and
himself fashion the punch and die to produce them. If he were less
ambitious he could buy the Plessey boxed kit, or shop around buying
cheaper components piecemeal. Half his pleasure came from building
the Televisor and getting it to work, and pride in having done so
enhanced his enjoyment of the results. But without this personal
involvement. and considered purely as entertainment, 30-line
television was too limited in scope to sustain interest, and the ready-
made Televisor was a marketing failure. The order placed with Plessey
is widely believed to have been for 1.000 televisors, although a
document in that company’s archives® cites 2,500, suggesting that

L

¢ Television in the Thirties

Baird's 30-line pictures
occupied a frequency band
narrow enough to be
recorded on a gramophone
disc, but ‘Phonovision’ was
never really practicable,
even by the standards

of 1928
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above: The Bush mirror-
drum receiver, 1933

left: A kit version of the

both numbers may have figured in the contract. The numbers actually .
mirror-drum receiver, 1933

made and sold are not known; in January 1931 Baird told the Post
Office that not less than 1,000 receivers had been sold, but later he
informed the Postmaster General that only about 500 were in use in
December 1932.° What is certain is that figures of this order amply
vindicated the radio manufacturers’ decision not to take out licences.
In 1932 the BBC took over the running of the experimental service.
With a larger studio, newly built equipment and a proper control desk,
the system came closer to achieving its full potential, and the
Corporation gave an undertaking that transmissions would continue
until at least 31 March 1934. Baird's company was by this time under
the control of the Ostrer brothers, who also controlled the newly
formed Bush Radio, and in May 1933 launched a de-luxe 30-line
receiver, made by Bush. This was self-contained, and gave a 9" x 4"
picture. In the studio, the Nipkow disc had been superseded as a
scanning device by the mirror-drum (invented in 1889), and the new
receiver was based on the method of display used in the studio’s
picture monitors. Thirty mirrors mounted edge-to-edge around the
periphery of a rotatable drum scanned a focused beam of white light
from a 100-watt lamp over a ground-glass screen. The brightness of
the light was varied by passing it through a Kerr cell (invented by

opposite: Cover of a leaflet
advertising the Bush mirror-
drum receiver
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The Baird ‘Serior’ kit, which
cost 12 guineas in 1931

opposite: Poster produced
by The Wireless &
Gramophone Trader.
March 1935
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J Kerr in 1875), which rotated its plane of polarization in response to
the transmitted signal.

Technologically this receiver was a great advance on the Televisor,
but to launch an expensive 30-line receiver in 1933 was a gross
misjudgement. It was already known within the Baird company that
EMI were developing higher-definition television for transmission on
very high frequencies, and indeed Baird were themselves also doing so.
albeit less successfully. Admittedly. these developments were not
known to the public. but the obsolescence of 30-line television was
clearly implied by the well-publicized fact that the continuation of
transmissions was guaranteed only until 31 March 1934 (though in
fact they continued until 30 September 1935). The price of the receiver
was on different occasions quoted as 75 guineas and 50 guineas.
However, very few if any at all of the 100 sets made were sold. though
some were exhibited in the foyers of Gaumont British cinemas. In their
desire to unload them, Baird even tayed with the idea of promising
buyers that they would later be exchanged for receivers suited to any
new system superseding 30 lines.®

In April 1934 the Post Office and the BBC agreed that the time was
ripe for a Government-appointed committee 1o advise the Postmaster
General on the possibility of introducing a high-definition service. and
such a committee was quickly set up under an ex-PMG. Lore Selsdon.
Its report, published in January 1935, recommended that the BBC
should begin an experimental service as soon as possible on a
standard of not less than 240 lines, and may be regarded as marking
the beginning of the high-definition era.
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The First High-definition Receivers

Shortly after the publication of the Selsdon Committee's report a
number of announcements by would-be manufacturers appeared in
The Wireless & Gramophone Trader showing, at the most charitable
interpretation, a total failure to appreciate the implications of the
change to high definition. A Mr Thomas Harris “in association with a
very important firm” hoped to market a receiver at only 21 guineas,
while European Television Limited announced that within four weeks
they would be marketing, at 33 guineas, a cathode-ray-tube 30-line
receiver which could subsequently be provided with a chassis suitable
for high definition at an anticipated cost of £5. Major Radiovision were
proposing to market, for £16, a disc-type receiver which “could be
connected for reception of the high-definition transmissions at a cost
in the neighbourhood of £5.”

No doubt the dealers who made up The Trader's readership knew
what credence to give to such reports, but some of the public reacted
to the prospect of television with great credulity. Whilst a broadcast
statement by the Postmaster General was deemed sufficient to
reassure those who feared that television would enable people to look
into each other’s homes, the idea that radio was about to become
obsolete was sufficiently widespread to be perceived by dealers as a
threat to business. The Trader produced and distributed a poster
explaining the facts, and in an editorial proclaimed: “The public must,
if possible, be made to forget all about television for the time being”.
The RMA circulated a confidential statement in similar vein, pointing
out that to enjoy even the limited transmissions envisaged “...the
televiewer will have to sit in a semi-darkened room and concentrate
his vision on a small square of glass for two hours.” It was against this
discouraging background that manufacturers were striving to meet the
technological challenge of the Selsdon report.

When sound broadcasting had begun, the technology for simple
receivers had already existed. This was not so with high-definition
television. Apart from its audio-frequency amplifier, the receiver's
circuits had to be developed from scratch. A signal conveying a
moving-picture contains so much more information than a sound
signal that it must occupy a band of frequencies several hundred
times wider. This in turn requires it to be transmitted in the very high
frequency (VHF) band, which was unexplored territory in the early-
1930s. The receiver had to amplify the VHF signal, generate line- and
field-scanning waveforms in response to synchronizing pulses, and
amplify the wide-band video signal varying the brightness of the
cathode ray tube — all functions posing new problems.

But the biggest question-mark hung over the cathode ray tube
(CRT) itself, which in the early-1930s needed to advance a long way
from its current status as a somewhat exotic tool for measuring and
observing waveforms. Tubes were still not fully evacuated, but relied
on residual gas for their focusing, which could not be maintained over
the range of beam current needed to form a picture. Screen phosphors
had to be formulated that would produce wrrite light with high
efficiency and survive electron bombardment. To produce a bright
trace even when spread over several hundred lines, the beam of
electrons had to be made much more intense, yet remain sharply
focused. This necessitated an increase in the tube's final voltage.
which in turn made the beam harder to deflect. yet deflection had to
be through a large angle to produce the required size of picture with a



tube of manageable length. And at these large angles of deflection the
beam became de-focused. It was in fact by no means certain that even
the best technologists would be able to coax the laws of physics into
yielding a satisfactory tube: as one of them, L F Broadway of EMI, later
recalled “...at that time we believed the CRT as a display device was
only an interim measure. We didn't really believe that this huge
vacuum envelope, a cumbersome sort of thing, would last.”

Nevertheless, nine setmakers and a tube-manufacturer exhibited
receivers at Radiolympia in August 1936, in readiness for the opening
of the BBC’s service in November; the sets were not yet for sale,
pending a decision by the BBC that their transmissions could be
described as a service rather than experimental.®

EMI: out on their own

The story of Britain's pioneering role in high-definition television tends
to be told mainly in terms of EMI's studio equipment and the Marconi
Company’s transmitter and aerial system, with receivers largely taken
for granted. This is understandable, since it was above all EMI's
development of the Emitron camera that made live television
practicable, while the Alexandra Palace mast, dramatically poised
above North London, symbolized the heroic aspect of the venture.
However, it was as receiver-manufacturers that EMI (then still HMV)
embarked on television work; of necessity the company's research
programme also embraced picture origination and transmission, but
these came to be seen as fields for commercial activity only as it
became evident, around 1933, that no-one else in Britain was
pursuing them effectively.®

For a company that had only recently come to terms with having to
involve itself in radio, HMV was remarkably quick to take an interest
in television. As early as February 1929 an internal memorandum
stated I think the time has come when we should be getting to know
something about what the Baird people have in the way of important
patents”.”® and an active programme of work was under way in 1930,
the year before the EMI merger and the appointment of lsaac
Shoenberg as Head of Research.

The first objective was to determine what standards would be
necessary to make television a credible form of home entertainment,
and the first equipment was designed solely for this purpose. A 150-
line picture was achieved by vertically scanning a film simultaneously
into five 30-line signals., each portraying a fifth of the picture’s width,
which were sent over five separate channels then combined by mirror-
drum scanning onto a common screen.'' This apparatus was
demonstrated at a scientific exhibition in January 1931, and was
hailed by the press as a great advance on anything previously seen.

EMI did not finally abandon mechanical receivers until 1933, but
work on cathode ray tubes began in 1930, and the film-scanning gear

was rebuilt for single-channel operation at a standard of 120 lines and

25 pictures/second, so as to provide test signals for receiver
development. When J D McGee, who was to play a leading part in the
development of the Emitron camera tube, joined EMI Research
Department from the Cavendish Laboratory in January 1932, one
reason for his recruitment was that the head of the television
laboratory, G E Condliffe, foresaw a need to investigate the possible
application of cathode rays to picture generation. Nevertheless, McGee
was initially employed in assisting W F Tedham in his work on tubes
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for receivers,'* and when the two of them made the first experimental
Emitron in the autumn of 1932 they had to do so in secret, having
failed to persuade their superiors to allow such a diversion." In May
1933, another Cambridge scientist, L F Broadway, was recruited
specifically to work on cathode ray tubes; they still could not be
evacuated satisfactorily, nor had a satisfactory white phosphor yet
been formulated. ‘

By November 1932, EMI's policy of pressing ahead with cathode-
ray-tube displays while still restricted to mechanical film-scanning
had achieved results that Isaac Shoenberg, the Head of Research,
judged worthy of showing to the BBC. The Corporation’s Chief
Engineer, Noel Ashbridge, saw a green 120-line picture, 5 inches
square, that had been transmitted over a two-mile VHF link, and was
distinctly impressed. Baird got wind of this demonstration, and
promised to show 240 lines by the following February, but in fact they
succeeded in demonstrating only an inferior 120-line picture, on
closed circuit, in April. In the financial year 1932-33 EMI barely broke
even, and it says much for Shoenberg’'s courage and powers of
persuasion that he nevertheless managed to expand the research
department, which at its peak had around seventy people working on
television. In May 1934, the Marconi-EMI Television Company was
formed which, by combining EMI's capabilities in television with
Marconi’s in transmission, could undertake to engineer a complete
television station.

The following month, Isaac Shoenberg gave evidence to the Selsdon
Committee.”® Asked what he thought the price of a receiver was likely
to be, he said “about £50 to begin with", though it is not clear how
that figure followed from the episode he ithen related. Over
Christmastide in 1933 he had relaxed the strict secrecy surrounding
television work to the extent of giving a demonstration to the sales
people, then asking them how many receivers they would place orders
for if the price were £100. They had told him that they could easily sell
5,000 to begin with, but that afterwards he would have to come down
in price. Shoenberg assured the committee that he would license other
manufacturers to make receivers, that he would not attempt to impose
conditions giving EMI an effective monopoly, and that if he put out a
receiver at that moment it would not be liable to total obsolescence —
it might, for example, be designed for 180-line transmissions but if
243 lines were adopted it would still work, though not with full
definition; 243 was cited because its simple factors (9 x 9 x 3) made for
ease in generating the transmitted waveform.

The Selsdon Committee’s report, published at the end of January
1935, recommended the early establishment by the BBC of a trial
service in the London area, with the Baird Company and Marconi-EMI
operating during alternate weeks. The report did not specify a
standard beyond imposing a minimum of 240 lines at 25 pictures per
second, which was known to be the most that the Baird company, still
tied to mechanical scanning, could manage. On'8 February Wireless
World’s editorial, a reliable indicator of informed opinion within the
industry, commented “This is indeed a high standard to demand of the
service in its initial stages”; yet by that date Shoenberg had already
decided to adopt 405 lines. This circumstance makes clear the
excellence of EMI's security, and the courage of 15aac Shoenberg, who
had been told by his management that failure would bankrupt the
company. On 15 February he formalized his commitment to the 405-



line standard by submitting its basic parameters to the Technical Sub-
committee of the Television Advisory Committee (which had succeeded
the Selsdon Committee).

The standard used the principle of ‘interlacing’, patented by RCA in
1933 and used in all subsequent standards up to the present day.
Interlacing enables a system transmitting 25 pictures per second to
have a flicker rate of 50 per second. Provided that the standard has an
odd number of lines, it is achieved simply by making the vertical
scanning frequency at both transmitter and receiver 50Hz instead of
25Hz; this causes a 405-line picture to be displayed as two 202.5-line
pictures having their lines interleaved. EMI adopted interlaced
scanning because the flicker produced by straightforward ‘sequential
scanning at 25 pictures per second had been found increasingly
unacceptable as the brightness of cathode-ray-tube displays had
improved.

1t would seem that Shoenberg still needed to reassure himself that
he knew all the implications of going to 400 lines (as the 405-line
standard was still loosely termed), for early in April C S Agate, in
charge of development as opposed to research, wrote to him:*® “Re:-
400 and 240 line television transmissions. In accordance with your
request of a day or two ago, 1 have given the question of the relative
advantages of these two line frequencies consideration...”. Agate was
a notably cautious man, considerably older than most of the Research
Department people, and his reply was in character. He thought the
quality currently being achieved at 400 lines was only about that
potentially attainable at 240 lines. The direct cost of a 400-line
receiver would not be more than 10% higher than a 240-line one, but
there would be no margin of safety, necessitating a tighter tolerance
on components, and more rigorous testing, installation and servicing.
He continued:

“] feel too, that this solution is likely to be made worse
by attempts of other manufacturers to put out 400-line
receivers which are most unlikely to be satisfactory.
We might perhaps look with equanimity on the
troubles of other manufacturers if we had not our
similar, if lesser, troubles of our own. The prospects of
television might not be badly affected by them if most
makes on the market were bad, and ours were good,
but there seems to me a real danger that if other
makes are terrible, and ours bad, the opinion may grow
that high-fidelity television is fundamentally too
unreliable for practical use.”

Agate went on to point out that since television would from the
outset enjoy the advantages of modern production methods it could
not be expected to show the same dramatic fall in cost as radio had
recently done; television was thus likely to remain a rich man's hobby
for a long time, but if the 240-line system were adopted, its
advantages in terms of cost, complexity and reliability would help to
expand the market. His final argument was that if, as he thought
likely, EMI's transmissions on 400 lines would not initially be much
better than Baird's on 240 lines, the unjust judgement would be
formed that the EMI system was inferior because it needed more lines
to achieve the same result.

Shoenberg did not find these arguments compelling; as he recalled
many years later: “In deciding the basic features of our system we
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frequently had to make a choice between a comparatively easy path
leading to a mediocre result and a more difficult one which, if
successful, held the promise of better things.”” He allowed his
decision to stand, and after the sub-committee had thrashed out the
details for 405-line and 240-line transmissions with Marconi-EM! and
Baird respectively, the two companies proceeded to equip the BBC's
London Television Station, at Alexandra Palace. All receivers,
therefore, had to be switchable between the two standards.

EMI were sufficiently confident in their Emitron camera tube to
commit themselves to its exclusive use. The Emitron was identical in
principle to the ‘lconoscope’ tube invented in America by Vladimir
Zworykin, but had been developed independently by EMI, and
incorporated significant differences in manufacturing technique that
gave it a performance superior to contemporary iconoscopes. It was
capable of excellent definition and was sensitive enough to be used
under attainable if uncomfortable studio lighting, or in full daylight.

The EMI receiver, available in HMV and Marconiphone versions
that were virtually identical, had a long pedigree, and its elegant
appearance reflected the fact. Available with or without all-wave radio,
it used a 12-inch tube, magnetically deflected. Since this was about
three feet long, it was mounted vertically and viewed via a surface-
silvered mirror on the under-side of a lid opening to 45°. With the lid
closed, the receiver was practically indistinguishable from a
radiogram, the HMV version being veneered in piano-finish figured
walnut with the loudspeaker grille in bronze expanded metal. As a
finishing touch, there was a lock on the lid to prevent unauthorized use.

GEC: off on the wrong foot **

1t was not until the formation of the Selsdon Committee early in 1934

that the Research Laboratories at Wembley began to work on GEC'’s cathode ray tube
television, with the establishment of a four-strong group. headed by laboratory at Wembley.
L C Jesty, to develop suitable cathode ray tubes; work was also begun 1935
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Testing GEC's first production receivers at Wembley, 1936

The