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From the chair

It has been a very busy few months since the last
time | wrote here, what with the radio events at
Blackpool, Lyndhurst, the fantastic day at Gerry's
Garden party and Harpenden and soon | will be
welcoming everyone to Wootton Bassett. All

the events have been well worth the
effort to attend and | have found some
interesting items at each one.

Murphy dealer flags suddenly
appearing en masse after looking

for them for a number of years

and never seeing one! This goes

to prove that there are still

treasures tucked away in old

shops, yet to be found.

A big thank you and
Congratulations go to Sam Turner, who
organised the new Lyndhurst radio meet. A
good sized hall, well placed for parking and loading,
and set in the New Forest, so driving to and from
the meeting makes it an even more enjoyable day.

The meeting was well attended by both
stallholders and members. A number of really good
items could be seen and someone had a bargain
with an Admiralty B41 in excellent condition for 50
pounds. He got there just before me, otherwise |
would have had to find room for that as well, so
perhaps it's just as well. Many varied items could
be found, from 1920's crystal sets and parts to
1950's sets and early transistor radios, even a brand
new Ever Ready biscuit tin set (not the saucepan)
with the card backing behind the knobs still
indicating their functions, and perfect.

The Garden party at Gerry's in Dulwich was once
again a really good day with plenty of things to win
in the raffles. A replica BBC microphone, a number
of radios, a CD of jazz and some plonk: Food was
excellent and plentiful and served under a marquee.
Gerry, Eileen and all the family and friends who
helped really did make the day with all there hard

work, so a big thank you to them. The usual mix of
vintage radio and television was on hand together
with a good number of assorted radio items in
Kevin's boot sale where | picked up a "never seen"
Murphy export set that had a label attached
to it with an address of a supplier in
India.
After some discussion and a
great deal of thought, Rob
Chesters has decided that with his
new found permanent lecturing
career, and the huge increase in
workload he can no longer devote
the necessary time to the Bulletin
Editor's job. For the present, Carl
Glover will take over the editorship.
This will ensure the continuing high
standards of the Bulletin but is not the ideal
long term solution. To ease the editor's burden we
intend to appoint correspondents who will work with
Carl. Their role will be to do the ‘front-end’ work of
gathering and commissioning material for the
Bulletin and doing "first pass" editing of these
articles before they are handed to Carl. In doing this
we also hope that more members will submit items
for printing in the Bulletin, and the correspondents
will encourage new articles of varied interest.

Rob will stay on the committee and should
become our first correspondent. Correspondents
need not be committee members but they will
perform a significant and valuable role within the
Society. If you think you could be a correspondent,
you do not need any editorial skills but just to be
able to liaise with other members and help when
needed. You could be a correspondent in you our
chosen field, just let Carl know if you are interested,
or want to know more.

At present, however please send your Bulletin
articles to Carl until the correspondents have
become established and listed in the Bulletin.

The prodigal Editor

Due to circumstances involving gainful employment
and a sizable reduction of spare time, Rob Chesters
has decided to ‘call it a day’ regarding the editing of
the BVWS Bulletin. This is not a problem for us as
my involvement has been constant throughout

_ Rob’s tenure, (and previously as editor) | also have a

new weapon in my Bulletin arsenal — Christine.

Christine is also a designer and has been my
partner for ten years, she has kindly decided to give
assistance in getting the future Bulletins designed,
edited and completed to deadline. With a team of
two in the same location the tasks involved will be
greatly reduced.

All we ask of you is that new articles, letters etc.
should be sent to:
Carl Glover, 33 Rangers Square, London, SE10 8HR.
Telephone/Fax: 020 8469 2904.
Email: choris.b@virgin.net

May we all wish Robert continuing success in his
new full-time lecturing career and in his Committee
role as Bulletin Correspondent. Carl Glover
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Below: Gerry Wells giving the answers to one of the
quizzes at his garden party at the Vintage Wireless
Museum in Dulwich.
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Message Received - Signal Hill
Detectors of a Bygone Age

by Anthony Constable

1. A close up of the lens and
micrometer screw spark detector
used by Hertz on one of his loop
receivers. (Deutches Museum,
Munich)

The famous three-dot
message sent from
Poldhu in Cornwall to
Signal Hill in
Newfoundland was
the culmination of a
series of successful
transmissions over
ever increasing
distances. Marconi’s
first significant
demonstration took
place in the presence
of official observers
from the Post Office,
the War Office and
the Admiralty on
Salisbury Plain in
September 1896 over
a distance of much
less than a mile.

As we approach the centenary of Marconi’s first
transatlantic wireless transmission on 12th December
1901 it is of interest to look at a few of the historical
developments which preceded it and, in particular, to
trace the evolution of some of the Hertzian wave
detectors that came into use before 1901. While the
design of the transmitter was of great importance in
generating a Morse signal of adequate strength, the
detector situated on the other side of the Atlantic remains
the most crucial element in successfully demonstrating
the possibility of transatlantic wireless telegraphy.

The famous three-dot message sent from Poldhu in
Cornwall to Signal Hill in Newfoundland was the
culmination of a series of successful transmissions over
ever increasing distances. Marconi’s first significant
demonstration took place in the presence of official
observers from the Post Office, the War Office and the
Admiralty on Salisbury Plain in September 1896 over a
distance of much less than a mile. In the spring of 1897,
again on Salisbury Plain, he achieved reliable
communication up to a distance of about five miles.
Mareoni rapidly sought opportunities to extend the
transmission range of his equipment far beyond what
seemed at the time to be its logical limit.

By the time signals were received in 1899 at
Chelmsford from as far away as Wimereux, near
Boulogne in France, a distance of 84 miles, Marconi
was ready to believe the earth’s curvature would offer
less of a hurdle than many theorists predicted. Further
support for this belief came during the winter and
summer of 1901 with successful pilot transmissions
from Poldhu to Niton, Isle of Wight, and Crookhaven,
County Cork, at distances of 186 and 225 miles
respectively. For some curious reason Hertz's waves
seemed able to travel over great distances hugging the
earth’s surface far more than could be expected from

diffraction alone. Under these circumstances, Marconi's
growing ambition to span the Atlantic was not
unreasonable though quite daring. He carefully planned
to do so. And what a coup if he should succeed!

Any attempt would certainly require a high power
transmitter but how could he expect to detect what
must surely become a very weakened signal so far
away? The great circle distance between Poldhu in
Cornwall and Signal Hill in Newfoundland is 2130
statute miles, 1850 nautical miles or 3430 km.

A well made coherer was probably the most reliable
detector available in the year 1901 when final
preparations were being made for the transatlantic
transmission of a Morse signal. The word ‘coherer’, as
will be discussed below, was coined by Oliver Lodge to
describe Eduard Branly’s tube of iron filings and other
‘bad contact’ devices which responded to a spark
discharge by a marked fall in electrical resistance.

But what other options were there and how had the
history of detection so far unfolded? All serious
experiments with freely propagating electromagnetic
waves started with Heinrich Hertz in the late1880’s and
he used the most primitive of all detectors, a tiny spark
arising from the generation of a voltage in a receiving
circuit in resonance with a transmitting circuit.

The Hertzian Detector

When Hertz began his crucial experiments in 1886 to
distinguish between Maxwell’s ideas and the older
ideas that were in vogue in continental Europe, no
obvious instruments were available for his work. The
vast number of electrical measuring devices that had
grown up since Oersted, Faraday and Ampere were
mostly designed to measure what went on inside
electrical conductors. But Hertz, like Lodge, knew that
to explore Maxwell’s ideas it was necessary to measure



what was going on in the region of space outside the
conductor, in the dielectric, when rapid electrical
changes occurred in the conductors.

Electrostatic fields by themselves had been produced
and investigated since the dawn of electrical science
and every teaching institution had cabinets full of
apparatus for demonstrating and measuring such static
phenomena. But they also included high-voltage
generators such as Wimshurst machines and Ruhmkorff
coils for charging up Leyden jars and producing spark
discharges that were anything but static. With some
modifications, these would become the devices for
producing oscillating electromagnetic fields propagating
through space at the speed of light in accordance with
Maxwell’'s equations. Light itself was, according to
Maxwell, just such an oscillating field.

In order to investigate the extraordinary
consequences of Maxwell's equations, that simple
electrical circuits could emit a form of ‘light’, a
completely new set of instruments would be necessary
for the production, detection and measurement of this
new form of radiation.

Oliver Lodge began familiarising himself with
Maxwell’s ideas on electricity (1) while on holiday in
Heidelberg in 1876 (2) and began thinking about the
methods of generating, detecting and measuring
electromagnetic waves from about 1880. He was a
convinced Maxwellian. The subject was brought to
Hertz’s attention in 1879 when the Berlin Academy of
Sciences offered a prize for experimental research on
the topic. But Hertz did not take up the offer and only
came back to the now invalid prize problem in 1886
when it suddenly occurred to him how to go about it.
When Hertz began this work he did so in a non-
Maxwellian climate and set out simply to distinguish
between Maxwell and older ideas. In the process he

slowly became a Maxwellian.

Lodge’s apparatus came essentially from his science
cabinet at Liverpool. With a few well understood devices
such as Leyden jars, high voltage generators and spark
gaps, he developed great skill in measuring the
disturbances in the dielectric surrounding conductors.
He developed his famous ‘recail kick’ for quantifying
experimental results and for measuring wavelengths. His
apparatus was his measuring instrument. By 1888
Lodge knew the full significance of his own experimental
observations to the ideas embodied in Maxwell’s
equations. However, his methods did not establish the
existence of freely propagating electromagnetic waves
such as Maxwell’s equations seemed to embody and
which G.F.Fitzgerald in Dublin, another Maxwellian, had
predicted in 1882-3 (3).

Hertz’s initial experimental beginnings also came from
an old science cabinet in 1886. His predecessor at
Karlsruhe had left behind a piece of apparatus called
‘Knockenhauer spirals’ with which sparks occurred in a
secondary circuit in response to large voltage changes
in a primary circuit. These sparks occurred even when
the usual capacitors had been disconnected, thus
generating sufficiently high frequencies that any resulting
waves would be short enough to be accommodated
within the confines of his laboratory. The two circuits
were of similar dimensions and therefore in resonance.
In one stroke, Hertz had moved from a position of
helplessness in his long postponed task of investigating
Maxwell’s ideas and soon became in total command
over all those strange phenomena which happened
outside a conductor carrying a rapidly varying electric
current. His only means of detecting the arrival of
transmitted pulses in his receiving circuit was a very
small spark gap which he equipped with a micrometer
screw adjustment and a magnifying lens (Fig.1.).

2. Rutherford’s magnetic detector.
(Cavendish Laboratory, Cambridge)
The detector cail is wound on a
horizontal glass tube mounted on
top of the wooden block and a
stranded magnetised steel wire is
placed in the tube. A magnetometer
is positioned near the steel wire and
a change of deflection is noted when
a pulse of radiation is received. The
small coil below is for remagnetising
the steel wires.



3. E.Wilson’s magnetic detector.
(Science Museum, London)

It is only necessary to
repeat any one of
Hertz’s experiments
to realise the
enormous difficulty of
using the spark de-
tector. It was the first
in a long line of more
sensitive devices.

After two years of systematic experiments he was
finally able to produce and measure electromagnetic
waves detached from the circuits which produced them
and propagating freely through space. Like Lodge, the
elegantly simple apparatus he made to create and
detect the waves was inseparable from his measuring
instruments. He could change the dimensions,
orientations, separations and intervening medium of two
independent electrical circuits and demonstrate
conclusively that what happened in one circuit
transmitted itself to another across the intervening
space exactly in accordance with Maxwell’s equations.
His approach to the subject is an object lesson in good
experimental design coupled with a sound theoretical
understanding.

When Hertz confidently announced the successful
production, detection and measurement of freely
propagating electromagnetic waves travelling through
space at the speed of light, he had put together a
unique system of apparatus - the half wave dipole
transmitter and the resonant loop or dipole receiver with
micrometer spark gap - the essential features of all
subsequent systems used for the production and
measurement of what today we call radio waves, but
which can be variously called electromagnetic waves,
Maxwellian waves or Hertzian waves. The significance of
these experimental results together with his
acknowledged theoretical grasp of the subject ensured
for Hertz a position of pre-eminence among those few
select scientists whom we call ‘Maxwellians’ Lodge,
Fitzgerald and Heaviside in particular.

The1888 Hertzian experiments marked the very first
occasion when electromagnetic waves of measured
wavelength were knowingly produced in one electrical
circuit, propagated across space and detected in
another circuit of similar dimensions. The micrometer
spark detector thus became the first Hertzian wave
detector, made specifically for the purpose, at the very

dawn of the pre-history of early wireless.

All else could follow once Hertz had done this work,
so much of which depended on his skilful use of the
micrometer spark detector - the most finicky of all early
detectors. This crude device, with its adjusting screw
and magnifying lens, became not only a detector with
which to observe a response; in Hertz's hands the
response could also be quantified. It is only necessary
to repeat any one of Hertz's experiments to realise the
enormous difficulty of using the spark detector. It was
the first in a long line of more sensitive devices.

The Hertzian spark detector was not capable of
much technological development. In practice, it could
only really be seen by one vigilant observer. However, it
could be harnessed as a trigger for a Geissler tube or,
as Fitzgerald showed in 1890, it could be made to
produce a large deflection on a galvanometer (4). These
adaptations made no fundamental improvement in the
spark detector but certainly provided the means of
demonstrating the act of detection to a large audience.

Other well known detectors began their history even
before freely propagating radio waves were knowingly
generated, detected and measured by Hertz.

The Magnetic Detector

As early as 1842 Joseph Henry used the magnetisation
of a steel needle to detect the oscillating fields at a
distance of thirty feet from a discharging Leyden jar and
thus began the history of what would, sixty years later,
be called the magnetic detector, or ‘maggie’. A similar
effect was used in 1895/6 when Ernest Rutherford
carried out his well known early outdoor investigations in
Cambridge with Hertzian waves of about 7 metre
wavelength (5). He used a detector consisting of a
magnetised steel needle placed in a coil of wire (Fig.2.)
connected to a Hertzian dipole antenna. The needle
was about 1 cm long and consisted of several very fine
steel wires held together with shellac. The deflection of



a magnetometer was used to measure the degree of
demagnetisation of the needle on the arrival of a pulse
of radiation from the transmitter. The needle was then
re-magnetised in a separate coil to await the arrival of
the next pulse. This instrument was very sensitive and
Rutherford had no difficulty transmitting Hertzian waves
across the northern part of Cambridge from the
Cavendish Laboratory to Park Parade, a distance of a
little over half a mile.

The idea was taken a step further by E.Wilson in
1897. In his detector (Fig.3.), the demagnetisation
caused an adjacent magnetometer to alter its
orientation and then, acting as a relay, to switch on a re-
magnetisation current to reset the detector to its
standby condition. This was a most important
development as it moved the fundamental principle a
step closer to the practical detector it later became. The
idea was filed under patent no. 30846 in 1897 by
E.Wilson and C.J.Evans, Admiralty scientists, who
designed the detector for use in the remote control of
torpedoes and airships.

The Rutherford and Wilson detectors effectively
worked by the ‘degaussing’ effect of a high frequency
current in a receiver coil surrounding the magnetised
needle. For obvious reasons, detectors based on this
principle are sometimes called ‘hysteresis’ detectors (6).

Unlike Hertz's spark, the magnetic detector was
capable of significant development. In 1900 Rutherford
suggested to Erskine Murray (7) that a continuous iron
band might be used for recording the received oscillations.
Marconi engineers took this idea a stage further in 1902
and eventually produced the ‘maggie’ which served as
one of the most successful detectors, particularly at sea,
up to and throughout the first world war.

The Microphone Detector
In 1879 David Hughes, while performing delicate
measurements with his induction balance, traced some
curious noises heard in a telephone to a bad electrical
contact - an effect few modern experimentalists have
not experienced! Instead of correcting the bad contact
and continuing with his induction balance
measurements, he chose to pursue the phenomenon by
exchanging the intermittent bad contact with one reliably
driven by a clockwork-motor. He then listened to its
effects at distances up to 500 metres as he walked
along Great Portland Street in London. He spoke of the
effect as due to ‘aerial conduction transmission’.
Hughes neither understood that he was detecting
freely propagating electromagnetic waves nor was he
able to convince the scientific community that the
explanation of his observations required anything more
elaborate than the well known Faraday’s laws of
electromagnetic induction. Coming as they did, well
before Hertz, it is not surprising that Hughes’ highly
significant experiments were also poorly understood by
William Crookes, George Stokes and William Preece, to
name but three of the several distinguished members of
the Royal Society who were invited to witness them.
Nevertheless, Hughes did quite a convincing job on
Great Portland Street using a carbon microphone
detector connected to a telephone ear-piece (8) to
detect the as yet undiscovered Hertzian waves. His
microphone consisted of a carbon rod in light contact
with a bright steel needle which functioned as a form of
self restoring coherer with rectifying properties; a
complex detector. It is a coherer device because the
loose carbon/metal contact comprises a dry joint which
can jump from a high resistance to a low resistance
state when disturbed by an electrical voltage. It also has
a rectifying action because of oxide layers on the steel
surface and is therefore well suited to actuating a
telephone. His receiver thus combined an inefficient
diode detector, or demodulator, with the great sensitivity
of the human ear. He also used a detector consisting of
a steel hook in contact with a well oxidised loop of
copper sealed inside a bottle, probably an even better
diode detector. In the detailed account obtained from

Hughes in 1899 by John Munro (see ref.8.) Hughes
reported that this detector was, “..extremely sensitive
but easily deranged”.

The microphone detector is hardly a separate
detector classification. In the guise of a coherer it
would be superseded by better designs but ultimately
become a historical curiosity. It would however remain
an important precursor to the technologically
successful diode.

The Diode Detector

The basic characteristics of the solid state diode
became available when Ferdinand Braun in Germany
wrote his well known paper on the subject in 1874 (9).
Thus the ground was well prepared long before its
rectifying action would be used to separate low
frequency amplitude modulations from high frequency
carrier waves and so become a true Hertzian wave
detector. Although the diode never formally functioned in
this capacity before its appearance in the early years of
the next century, it probably made its debut unwittingly
on several occasions when freak reception was reported
and, as will be discussed later, it was used to receive
the famous three-dot transmission across the Atlantic in
December1901. Many bad-contact detectors, or
coherers, were made in the last three years of the
1890's and some of them also had a diode action. This
would include most of those which consisted of two
metals in loose contact, such as the iron spiral with one
end lightly touching an aluminium plate devised by
Lodge and Fitzgerald in 1894 (Fig.4.) and the tripod
resting on a flat plate later used by Branly.

As indicated in the previous section, the diode was
used unknowingly by David Hughes in 1879. It seems
that, on that summarily dismissed pioneer occasion, the
rectifying action of his microphone detector, linked to a
telephone ear-piece was really an untuned forerunner of
the crystal receivers of some 27 years later.

The diode detector would have to wait some years to
realise its full technological promise as the essential
element for demodulating an r.f. signal. The Fleming
thermionic diode would not arrive on the scene until
1904 but its prototype made a brief appearance many
years before in the form of the Edison effect of 1884.

The Filings Coherer

The filings coherer has its own well-defined history and
depends for its action on the dry joint - it is a ‘bad
contact device’. A bad contact can exhibit a high
electrical resistance but can also be excited into a low
resistance state by the application of a DC voltage
above a critical threshold, possibly by breaking down
oxide layers. The same effect can be achieved when a
high frequency oscillating voltage is intercepted by an
antenna connected to the bad contact device; thus it
can function as a Hertzian-wave detector. The coherer is
a bistable voltage-actuated switch requiring a small
voltage to reduce its resistance and a mechanical shock
to restore it to a high resistance state. In use it is a
sensitive voltage actuated relay and, when connected to
a conventional current actuated relay, is able to operate
electric bells, Morse inkers and any other high current
electrical devices.

This coherer principle has a long pre-history. Before
Hertzian waves arrived it was observed in various guises
by P. S. Munk (1835), S. A. Varley (1852), David Hughes
(1879), Calzecchi-Onesti (1884) and others. At the dawn
of the Hertzian era it was also re-discovered by Oliver
Lodge (1889) and Edward Branly (1890) but neither of
these gentlemen used their observations until some
years later in a true Hertzian wave transmitter/receiver
system.

Lodge first observed the effect in 1889 when two
slightly separated metal balls made electrical contact as
a nearby Leyden jar was discharged. Although he
reported his observation at the time, he thought it, “a
little fact” and, “not immediately important”. This metal
ball device is not a filings coherer, but it certainly exhibits

4. The Lodge-FitzGerald point
contact spiral detector which Lodge
named a coherer. (lllustration from
Lodge’s lecture, ref. 13).

The spiral spring rests lightly against
an aluminium plate and the pressure
can be adjusted with the handle.

Many bad-contact
detectors, or
coherers, were made
in the last three years
of the 1890’s and
some of them also
had a diode action.
This would include
most of those which
consisted of two
metals in loose
contact, such as the
iron spiral with one
end lightly touching
an aluminium plate
devised by Lodge and
FitzGerald in 1894
(Fig.4.) and the tripod
resting on a flat plate
later used by Branly.






































































































