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The Jodrell Bank Radio Telescopes in 1964

This aerial view of the Jodrell Bank Radio Telescopes was taken around the beginning of 1964 (when I 
was working in Wolverhampton, Ed) from a light plane on a photography assignment to shoot a large 

stately home nearby.  And as the photographer flew by he grabbed a shot of the telescopes for our own 
publicity purposes on a 5”x4” Linhof Aerial Camera with a 240mm lens.

The photograph of the 250 foot Lovell telescope shows how the Jodrell Bank Observatory looked at that 
time with just peaking out from behind near the top of its structure is the dome of the optical telescope 

donated by GT Smith‑Clarke of Coventry.  In front of the dish is the just‑completed elliptical Mk II 
telescope, just in front of it with a cone‑shaped dish is the telescope used at the 1951 Festival of Britain, 

hiding under its focus box.  Next to the main control building in the foreground is a 50 ft dish that in 
1969 was used to track Apollo 11 on its way to the Moon and just behind its top edge is a 30 ft 

prototype of the Lovell telescope itself.



When in 1962 as a Christmas present I was given a kit to 
build working radios from crystal sets to ones with three 
transistors and a loud speaker, half of the path to my later 
career was set.  The other half came one night when on the 
way to our outside toilet (which was the norm for houses of 
the time) I happened to notice that there were three stars in a 
line in the sky - Orion's Belt. 

So it was that my lifetime interest in radio and 
astronomy was born and fifty years ago in the days of old 
money, power cuts and a shortage of sugar I became a 
physics student at the University of Manchester.  Coming to 
end of the course in 1973 it was time to decide on my next 
step.  I would of course become a radio astronomer! 

At that time there were two major centres for radio 
astronomy, one was at Jodrell Bank (part of the University of 
Manchester) the other was at the Mullard Radio Astronomy 
Observatory (part of the University of Cambridge).  I had 
heard that Sir Bernard Lovell at Jodrell Bank wouldn't take 
people who had applied to Cambridge, so I couldn't risk 
applying to both.  As I already knew some of the lecturers at 
Jodrell, it was obvious that I would have a better chance 
there.

First year 1973-74 
After a nerve wracking interview (of which I can't 

remember anything) in front of Sir Bernard and the rest of 
the staff I was fortunate to be accepted as one of the eight 
students admitted each year.  As an MSc course lasted a year 
and a PhD course three years that meant there was always a 
steady stream of new students and more experienced ones 
from previous years.  Some of these were visiting foreign 
students and during my time there was an Australian, an 
American and more notably a Greek who went on to 
become a professor back in Greece and lead the effort in 
decoding the Antikythera mechanism. 

That left the problem of where to live, Jodrell being out 
in the middle of the Cheshire countryside away from 
Manchester, I ended up living in Wilmslow at the house of 
an artist, who designed wallpaper for a living, 
but occasionally would take off his pictures 
adorning the stairs of the house and try to sell 
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them at an exhibition.  A frequent visitor to the house 
happened to be a neighbour who made pottery (in our 
potting shed!) and coincidentally was also an astronomer 
with an observatory in his garden. 

Some of my fellow students lived in that place beloved 
of football stars - Alderley Edge, in a house with a pianola 
and was the centre of many a riotous student party, but of 
course being astronomy students we once spent time out of 
one to watch an occultation of Saturn (just before midnight 
on 2nd March 1974 - another use of dating by astronomical 
events!). 

When I started my course in the autumn of 1973 it was 
the norm to carry on with quite a formal education of 
lectures and laboratory work for the first year of the three 
year course learning to be a radio astronomer before being 
let loose on a full blown research project.  This was the first 
of my disappointments as I learnt later that if I had started 
one year earlier one of my lecturers would have been none 
other than Fred Hoyle! 

To get to the observatory Jodrell laid on a private coach 
which the drivers took great delight in driving at full speed 
though a gap only just wider than the coach at the back 
entrance to the site, which was also used by the botany 
department to access what remained of their fields taken 
over to build the observatory. 

Not to be outdone one of my fellow students, who had 
an open top sports car, would scare the wits out of his 
passengers by driving at speed at the barrier across the road 
to the visitors' entrance, knowing full well that his car would 
go clean underneath.  Luckily, on those occasions when we 
missed such hazardous transport it was still possible to hitch 
a lift with the odd passing farmer. 

In the 70s we were actually paid to be students, but to 
earn extra money I did the usual things of marking books 
and lab demonstrating, but the one thing I most enjoyed was 
presenting in the planetarium in the visitors' centre.  The 
talks were pre-recorded and all I had to do was to drive the 
mechanism and flash my torch across the dome to make the 
meteors of a shower!  Even more fun was to crank up the 

Out of the Zenith - Into the Nadir 
Memories of a Jodrellite

By Mark Edwards

The famous pianola A bedstead aerial array with the workshop building in the background
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speed of the sky moving when the visitors had left. 
In those days a lot of the equipment was home made, 

so as students we had great fun helping to make receivers 
and testing aerials, also honing our skills in linking aerials 
together to make an interferometer, or using a spectrum 
analyser to plot the velocity of the neutral hydrogen in the 
galaxy.  We also learnt that such equipment did not like 
being bounced around in the back of a Land Rover! 

 As the observatory was set up using war surplus 
equipment there were still some examples in use at the 
time.  One of these was the rotating platform that was used 
to plot the polar diagram of the aerial feeds used for the 
telescopes, this was an old searchlight turret that had 
previously been used in the days of meteor observations.  
One of the huts nearby retained a memory of those days in 
being called 'radiant hut'. 

Another hut was used as an optical observatory and 
used to house an 18" reflecting telescope donated by GT 
Smith-Clarke of Coventry, but sadly had been removed and 
placed in an observatory at the University of Salford in 
1970.  As I discovered when I looked though it years later it 
was not a good location for such a telescope. 

As students we were often roped in to help out with 
other people's observations and on one occasion that 
involved Jodrell being one half of an interferometer where 
the other half was in the USA.  Before the days of the 
internet the only way of combining the signals from the two 
telescopes was to record the output from the telescope on 
large video magnetic tapes and send the tapes over to the 
USA later. 

This was obviously a problem as there was no way of 
knowing if the observations were working until the tapes 
were combined. We heard stories of observations failing 
where one telescope had been set up to receive the wrong 
hand of polarisation, so to make sure that we did not fall 
into that trap I stood in a field holding two transmitting 
aerials of each polarisation while the Lovell dish was tilted 
all the way down to point at me - an impressive sight! 

During the observations my only task was to change 
the tapes throughout the night as each one only lasted for an 
hour, this involved sleeping on a bunk bed in the receiving 
room and being woken up by an alarm from the computer 
each time the tape needed to be changed.  It was only years 
later that I found out it had worked, as the results were 
presented at an RAS meeting I attended, I can't remember 
getting a credit though! 

Another job for the students was to travel down to 
Defford, in the shadow of the Malvern Hills, which in those 
days was the site of the furthest telescope away from 
Jodrell.  The telescope originally formed one half of an 

interferometer housed on the old RAF airfield there (Sir 
Bernard's work with the RAF on radar seemed to have 
helped in acquiring land on old airfields for his telescopes).  
Originally the telescopes were designed to be moved on 
railway lines so that the distance between them could be 
varied, but in my time they were both fixed in position. 

One was used by Jodrell for radio astronomy and the 
other for radar research by RRE Malvern.  That always struck 
me as a strange combination, having a highly sensitive 
receiver next to a highly powerful transmitter, but we were 
using totally different frequencies at each end of the old 
runway so there wasn't any noticeable interference.  
Whereas our telescope's control room was virtually empty 
theirs was full of equipment, which must have been secret 
given by their reaction if you ever looked in! 

Moving the telescope was like a fairground ride as the 
whole structure, including the control room rotated at high 
speed and could oscillate wildly as it locked onto the correct 
position.  As it was on an alt-azimuth mount it used a 
strange analogue computer to transform the entered Right 
Ascension and Declination into alt-az.  This was in effect a 
model of a polar mount which had sensors on it to pick off 
the resulting alt-az, but you had to be careful that it didn't go 
near the zenith as it could turn inside-out and get damaged.  
I was always careful to do this, but when a fellow student 
was there during one of my observing runs it did precisely 
that and was out of action for some time. 

For accommodation at Defford there was an old trailer 
which was rumoured to have been used on Christmas Island 
at the time of the atomic tests, whether it was radioactive or 
not I never discovered, but one mod con it did have was an 
old black and white television.  Once, when I was there the 
conditions where right to be able to receive television 
signals from France.  In those days we used 405 lines on vhf 
and the French used 819 lines, which meant with a slight 
adjustment I could watch two black and white pictures side 
by side, with no sound though. 

The telescope at Defford
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Whereas we were limited to using two telescopes 
linked together there was planning all the time to increase 
this to form what Sir Bernard called the MTRLI or Multi-
Telescope Radio Linked Interferometer.  No one except for 
him liked the name, but a fellow student came up with a far 
better name which is used to this day - MERLIN or Multi-
Element Radio Linked Interferometer Network.  Of course 
these days that is a misnomer as the telescopes are linked by 
optical fibre.  He also invented the subtitle to Sir Bernard's 
book about Jodrell Bank's history, called "Out of the 
Zenith", he added "Into the Nadir". 

This was not a completely derogatory phrase as in the 
early days of its history the giant Lovell telescope did 
precisely that.  Originally called the Mk I it was designed 
and build by Henry Charles Husband.  In his proposal 
document for the telescope he "decided that the most 
convenient way of changing or adjusting the aerial 
apparatus was to arrange for the reflector to be capable of 
complete inversion, so that the aerial carrier could be 
lowered to a platform near ground level". 

In my first year at Manchester the University 
Astronomical Society visited Jodrell while the Mk I telescope 
was being converted into the Mk IA by the addition of a new 
surface above the old one and the addition of new 
supporting girders.  These were designed to take some of the 
weight off the main horizontal bearings which had 
developed cracks, but in the process prevented the telescope 
being inverted ever again. 

It also meant that another means had to be devised to 
access the aerial at the focus.  This was originally via a 
platform that was winched up the focus tower, however 
following a failure that resulted in the death of an engineer a 
more substantial rack and pinion was installed that carried a 

lift cage up to just below the focus box (a shielded 
equipment room just above the focus).

  

Second Year 1974-75 
Not long after I arrived it had just been commissioned 

and required a student guinea pig to try it out, that was me!  
So in 1974 I became the first student to travel to the focus 
box, what was more is that during my stay there they wanted 
to move the telescope slightly so I also became the first to 
have a free ride in the box. 

One of the strange effects of travelling up the focus 
tower was the feeling on first seeing the brilliant white of the 
surface of the dish.  That was rather like looking out over a 
snow-covered field and even on warm days it always 
seemed to feel cold. 

Of course, the best part was always the view over the 
Cheshire plane that came into view as you climbed out of 
the top of the lift cage and onto the platform surrounding the 
focus box.  When the telescope was first constructed the 
focus was in line with the edge of the dish, but to make it 
easier to illuminate, the Mk IA design moved the focus out 
of that plane so giving the view. 

One of the other things that could be seen was the Mk 
II telescope at the observatory.  Originally a 1/8 test model of 
a much larger 1000 ft telescope (the Mk IV), its elliptical 

dish was designed to 
reduce the wind loading of 
the much larger dish.  In 
turn the MkII design, but 
with a circular dish, was 
used for Antenna 1 at 
Goonhilly to receive the 
first trans-Atlantic TV 
pictures from Telstar. 

The Mk II telescope 
was interesting to us as 
unlike the Lovell telescope 
you were allowed to steer it 
yourself, but for safety only 
after you had taken a 
driving test.  Part of the 
training for the test was to 
be aware of the motors that 
were used to move the 
telescope.  The most 
entertaining one was the 

The Mk I telescope in its inverted position

Mk I telescope being upgraded in 1970

View of the Mk II telescope from the focus box of the Lovell Telescope
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one for the azimuth axis as the telescope travelled on a 
circle of rollers forming the rim of a wheel, whose spokes 
you could sit on as the telescope moved.  So we took great 
delight in watching both the floor below and the ceiling 
above move in opposite directions - a rather strange 
sensation. 

Another telescope whose design was based on the Mk 
II, was the Mk III.  Originally designed to be easily 
transported to sites around the country, the Mk III was a 
lighter version which had a wire mesh dish rather than a 
solid metal one.  Although designed to be portable it never 
moved from its site at Wardle (on another disused airfield) 
and was another telescope that we could control ourselves. 

The telescope was unusual as it was remotely 
controlled from Jodrell over a radio link, the return 
microwave link carrying either a tv picture of the telescope 
or the output from the radio astronomy receivers.  Before the 
days of readily available computers, the entire control 
system was made from scratch and involved some 
Meccano!  To get it to track a source during an observing 
session it was necessary to use one of the computers at 
Jodrell to generate a paper tape containing commands of 
movements in altitude and azimuth and then to drive the 
telescope to the start position and once there to start the 
paper tape running. 

The telescope was driven in altitude by hydraulic rams 
and as a safety precaution if it was tilted down too far and 
was in danger of hitting the ground, the hydraulic liquid 
would be released.  This system worked, as I discovered 
when I was distracted by something more interesting in the 
observing room and let the telescope hit the end stop! 

There was another small 50ft telescope at Jodrell not 
based on the Mk II and that was one unusually mounted on 
a polar axis.  I never saw this telescope being used and it 
was always left pointing straight down at the earth.  As a 
consequence it made a wonderful echo chamber (I have a 
recording of it somewhere). 

My second disappointment happened at the start of my 
second year when we had to decide on a research topic.  I 
chose to do what seemed to be an interesting one in 
comparing the orientation of the discs of active galaxies with 
the radio jets emitted from them.  I was two weeks in to the 
subject when my supervisor discovered that someone at 
Cambridge was doing the same one and so changed my 
research to just looking at the brightest radio sources at low 
frequencies to see if I could find something interesting. 

This would have worked with the MERLIN array as it 
stands, as it can produce good maps of sources, but in the 

70s using just two linked 
telescopes, the best I could 
hope for was to try to fit a 
model of the source to the 
observations.  This in the main 
part failed as the structure of 
the brightest sources was just 
too complex. 

However, this change 
turned out to be the start of my 
later career in software 
engineering as it required a lot 
of time working on one of the 
new home-made computers 
installed in Radiant hut.  This 
computer was called Circe (a 
Greek goddess who turned 
men into pigs) and was a clone 
of the Ferranti Argus 400 
computers used at the 
observatory.  Coincidentally 
one of my later colleagues in 
his earlier employment at 
Ferranti serviced the core stores 
of those computers. 

Being out in the country 

The Mk III telescope and Microwave Tower

The Polar Axis telescope

Circe Computer
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there was a good deal of wildlife at the observatory and in 
amongst the rabbits and bats there was also a healthy 
population of frogs in the numerous ponds, which took great 
delight in jumping into the hut if ever you left the door open 
on hot nights.  Have you ever tried herding froglets out 
through a door?  They are worse than cats! 

The picture was taken at Christmas time as shown by 
the snowy scene on the right-hand monitor.  My technique 
for displaying falling snow was turned into a pulsar display 
tool by a fellow student, so was not completely wasted! 

As with all professional observatories observing time 
was always rationed and all I had was three sessions of two 
weeks each to do all of my observations, where a single 
observation took a whole day.  It did not help with my 
project that each time I started my observing runs something 
more interesting would happen and the telescopes would 
observe that instead.  One such event was the August 1975 
nova in Cygnus, which we failed to detect with the radio 
telescopes, but we saw with the naked eye outside the 
observing room! 

Another one in the same month was an X-ray nova 
A0620-00 (later found to be a black hole) where some of the 
senior astronomers had been to a conference, had heard 
about the nova and when they returned to Jodrell expected 
us to be observing it already.  As this was before the days of 
social media we had no idea that something interesting had 
happened. Luckily, this time we managed to observe the 
source and at least I had some compensation by getting a 
credit on the subsequent paper. 

If anyone did manage to observe something of general 
interest it would be posted on the notice board next to the 
tea room in the main building.  This room came about 
because before my time Sir Bernard had decreed that the 
sight of kettles and bottles all over the observatory was not a 
good look for a profession establishment, so had banned the 
brewing of tea in the huts and instead made everyone drink 
tea at the same time in the room. 

This was not all bad as it meant that you could all get 
together to hear the latest gossip.  (It was not as formal as at 
Cambridge as they had a Morse code signal calling them to 
tea!).  I did notice though that one of the astronomers was 
never at these tea sessions and discovered that he was 
rebelling by still brewing his own in one of the lesser-used 
huts. When I discovered that he also had some home-made 
biscuits I had to join in. 

It also turned out that in amongst the equipment in the 
hut was an old refracting telescope, that came in useful 
when on the morning of 11th May 1975 there was a partial 

eclipse of the sun. Like true professional astronomers we 
made a sketch of our observations and posted it on the 
notice board.  It was not there for long before Sir Bernard 
had it removed, I always wonder if the paper had not been 
tea stained that he would have left it there!

Third Year 1975-76 
Another distraction was caused by the landing of the 

Viking probes on Mars as the small 50ft dish by the Lovell 
control room was used to monitor the signals coming back 
from Viking 1 in July 1976.  It was amazing to see the signal 
on the oscilloscope and then later to see the actual images 
on TV. 

Jodrell had a long history in monitoring space probes, 
most famously for the landing of Apollo 11 on the Moon, 
but then I am part of the conspiracy! 

The start of my final year at Jodrell was almost the final 
year of the Lovell telescope itself as on the night of 2nd 
January 1976 a hurricane passed over the observatory.  To 
reduce wind loading the telescope was always parked with 
the dish pointing to the zenith and with the supporting 
towers pointing into the wind.  However, during the storm 
the wind was so powerful that the towers flexed slightly with 
the result that the semi-circular supporting girder was within 
an inch of falling off its rollers.  Luckily, the telescope 
controller risked turning the telescope round to bend the 
support towers back and saved the structure.  After the storm 
an extra bracing girder was fixed to both of the towers to try 
to reduce any further bending. 

After the incident Sir Bernard had a copy of the 
atmospheric pressure graph framed and would proudly show 
it to any visitors to the control room. 

The telescope controller was also someone you could 
chat to during a long night of observing, when few other 
people were around.  He would also park the Lovell 
telescope at a jaunty angle if anything went wrong, so that 
Sir Bernard would think that everything was going well 
when he looked out of his house. 

Sir Bernard would occasionally commandeer one of the 
students to help him with his observations.  That 
responsibility fell on me in the week before my last 
observing run was about to start.  Unfortunately his interest 
lay in flare stars. These are stars that do nothing for a long 
time and then suddenly undergo a dramatic increase in 
brightness, rather like powerful solar flares.  It meant that I 
spent the whole week looking at nothing, becoming 
increasingly frustrated that I could have been observing 
something more interesting. 

I had an idea to secretly do my observations instead 
and then just tell him we had seen nothing.  Of course there 
is a well know law that a flare would have occurred if I had 
done that! 

In those days the observations were recorded on paper 
tape and as the flares were expected to be rapid that 
involved collecting data at a higher speed than usual 
necessitating many reels of paper tape.  These reels could 
resemble jellies if they were not wound tightly enough, as 
Sir Bernard and Lady Lovell discovered when they had to 
rewind a tape that had fallen out at the centre all over the 
floor. 

Sadly my time at Jodrell finally came to an end after the 
hot summer of 1976, which was not the best time to sit in a 
hot office trying to write a thesis on nothing in particular.  
However, my experiences there came in useful as my first 
real job was studying radio astronomy under water, 
otherwise known as sonar.  Mathematics does not 
distinguish between inner and outer space! 

Radio Signal from Viking 1
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A History of the Jodrell Bank Observatory

Part 1: Cosmic rays to Sputnik,  1945 - 1957

By Mark Edwards

The story of Jodrell Bank as a radio observatory started when 
the electric tram came to Oxford Road in Manchester.  As 
every tram passed the University of Manchester's old physics 
building on 12th September 1945 it produced radio 
interference that ruined Bernard Lovell's experiment set up 
outside.

That experiment was to use an ex-army gun laying radar, 
working on a wavelength of 4.2 metres with a peak power of 
50kW, to try to detect the ionised trails left by cosmic ray 
showers as they passed through the Earth's atmosphere. 

Looking for a quieter site, Lovell contacted Richard 
Rainford, the deputy bursar of the university, who suggested a 
place owned by the horticultural department at High Legh 
near Knutsford.  However, when he visited it on a misty day in 
the autumn of 1945 he found that there were high voltage 
power lines sizzling with sparks as they crossed the land.

Returning to Rainford he suggested another site run by 
Frederick Sansome, a lecturer in horticulture in the botany 
department and also by chance a radio amateur.  This site of 
11 acres made up of three fields had been acquired in 1935 
for experimental research into horticulture and was located at 
Jodrell Bank near Lower Withington in Cheshire. 

So it was that in mid December 1945 Lovell had the 
army move the radar in three trailers (one containing the 
transmitter, one the receiver and one the diesel generator) to 
Jodrell Bank.  The receiver was put next to the wooden botany 
huts, but the transmitter and generator were dragged along a 
muddy track leading to a manure heap.  He then discovered 
that the generator would not start, but after the local farmer, 
Ted Moston, removed ice from its fuel line he switched the 
radar on and instantly saw, not interference but a series of 
transient echoes.  The date was 14th December 1945.

Meteor echoes
However, there seemed to be many more echoes than he 

had expected, several per hour rather than one or two per 
day.  After talking to James Hey, who had used the radar to 
locate V2 rockets during the war, he discovered that Hey too 
had noticed the same spurious echoes and had written a 
secret report that linked these to the entry of meteors into the 
Earth's upper atmosphere.  The report also referred to the 
work of JP Shafer and WM Goodall in the USA who in 1932 
had come to the same conclusion. 

This is when the date of his observation becomes 
significant as it was the peak of the Geminid meteor shower.

In early 1946 Lovell along with John Clegg and CJ 
Banwell (a New Zealander) moved the radar equipment into 
the adjacent field, now marked by the power house.  They 
also acquired for accommodation a large army vehicle known 
as a Park Royal (as it was made by the Park Royal Vehicle 
company of Abbey Road, London) which became stuck in the 
mud when they tried to drive it across the field.  When in 
1949 the control building for the 218ft telescope was 
constructed near that position it became known as Park Royal.

As at this time Lovell was not an astronomer he enlisted 
the help of Manning Prentice who was the director of the 
BAA's meteor section to help out.  Prentice suggested that 
they observe the Perseid meteor shower that summer, both 
visually and with the radar to look for coincident events.

These all-night observations started on 29th July 1946 
and each night they found that the number of echoes seen 
increased when the radiant was at its highest and that overall 
the counts reached their maximum on 14th August.  Also of 
note was that only the echoes of longest duration seemed to 
be associated with visible meteors.

Before he left, Prentice suggested observing the 
Giacobinids over the night of 9th October as the Earth would 
pass close to the head of its source comet and a short, but 
brilliant display of meteors was expected.  Meanwhile, Lovell 
was still wondering whether some of the echoes might be 
from cosmic ray showers when Patrick Blackett (who won the 
Nobel prize in 1948 for his discoveries in nuclear physics and 
cosmic rays), the head of physics research at the university 
produced a letter from Thomas Eckersley (that he had kept 

GL MkII radar receiver next to the botany huts Radar echoes of meteors
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since 1942!), which pointed out that the strength of the 
expected reflections had been overestimated. 

Needing a more sensitive receiving setup to see these 
weaker signals, Lovell turned to Clegg for help.  Clegg had a 
wealth of experience of aerial design during his war work, so 
he mounted an array of five 6-element Yagi aerials on a 
borrowed Army searchlight.  This searchlight was mounted on 
a wheeled trailer, but it was soon taken off and set in 
concrete.  Years later it was still in use as a rotating stand for 
aerials under test.  As he had completed the aerial in time for 
the Giacobinid meteor shower it was used for the 
observations.

Looking at the cathode ray tube just after dusk they were 
disappointed to see only two or three echoes per hour, when 
just after midnight suddenly echoes started to appear and the 
sky was ablaze with streaks of light.  By 3am the meteors were 
so numerous that they were unable to count either the 
meteors in the sky or on the tube.  Turning the aerial to the 
radiant the echoes all but disappeared but when pointed at 
right angles to the meteor trails the count shot up to over a 
thousand per hour.  By 6 am it was all over and the counts 
went back to normal levels.

These observations were conclusive proof of the 
meteoric origin of the mysterious echoes and established 
Jodrell's reputation as a centre for astronomical research. 

The Transit Telescope
Still looking for more sensitivity for the cosmic ray 

experiment they continued to build even larger aerials, 
starting with a broadside array of dipoles (which they instantly 
abandoned as too dangerous), but then progressing to build a 
horizontal paraboloid whose size was determined by the 
distance between the Park Royal and the hedge.  This gave 
one of 218ft in diameter made out of wires mounted on 
scaffolding poles.  The focus aerial being held on top of a 
126ft long steel pole mounted on a concrete base and secured 
by guy wires. 

When they started to use this dish with the radar they 
could see nothing unusual except for the occasional meteor 
echo.  However, they noticed that each time the Milky Way 
went overhead the noise level increased dramatically and so 
started a new chapter in the history of Jodrell Bank.

In 1948 Victor Hughes joined Jodrell as a research 
student and he was given the task of studying this cosmic 

noise from the zenithal strip of sky that the 
telescope could see.  There was one 
problem.  They needed to determine the 
polar diagram of the telescope to make 
useful measurements.  This is where 
Lovell's war time connections came into 
play as he had soon acquired an aircraft 
containing a transmitter that made more 
than a hundred flights at 3000ft over the 
dish.  Its track plotted on the table of a 
camera obscura giving the wanted polar 
diagram.

The main problem with the telescope 
was that it always looked at the same strip 
of sky, but when Hughes left and Robert 
Hanbury Brown took his place in May 
1949 things were about to take a dramatic 
turn.  Not long after a research student, 
Cyril Hazard, also joined the group.

The first thing the pair did was to 
reduce the size of the beam to 2 degrees to 
increase its resolving power.  That meant 
changing the receiving wavelength to 1.89 

metres which was the shortest that would work with the wire 
dish design.  The second thing was to make the beam 
steerable away from its constant 53 degrees north declination 
(the latitude of Jodrell). 

The only way to do this was by adjusting the 18 guy 
wires that held the aerial mast in place, each shift of 2 degrees 
taking about two hours.  Eventually they managed to get paper 
charts of the radio noise received in strips between 
declinations of 38 and 68 degrees north.  What they noticed 
from this map was that although most of the emission was 
from the Milky Way, scattered all over it were bright points of 
radio emission that were not associated with the visible stars.  
These became known as radio stars, the two brightest of 
which were called Cassiopeia A (a supernova remnant) and 
Cygnus A (a galaxy with an active supermassive black hole at 
its centre).  

Suspecting that the Andromeda galaxy might also emit 

The searchlight aerial with the "Park Royal" in the background

The 218ft transit telescope
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radio waves like the Milky Way they spent 90 nights 
observing it in the autumn of 1950 and in the process 
produced the first radio map of another galaxy.

Design for a new telescope
It was the limitations of a fixed telescope that drove 

Lovell to think of building a fully steerable version.  After 
having been told that it was not possible by several 
engineering firms, on 21st July 1949 D. Roberts from Coubro 
and Scrutton (the company that had supplied the aerial mast 
for the 218ft telescope) recommended a consulting engineer 
by the name of Henry Charles Husband. 

So on the afternoon of 8th September, standing by the 
transit telescope, Lovell explained to Husband that he wanted 
to have a telescope of that size, mounted so that it could be 
directed to any part of the sky.  Husband replied that he did 

not think the task was impossible, but "about the same 
problem as throwing a swing bridge across the Thames at 
Westminster".

By January 1950 Husband had produced sketches of the 
proposed design for a 250ft dish and at a meeting at Jodrell on 
14th June between Lovell, Husband and Blackett, proposed 
that it would cost about £100,000.  Consequently they 
applied to the DSIR (Department of Scientific and Industrial 
Research) for a sum of £120,000 and in response the DSIR 
agreed a sum of £3,300 to enable Husband to produce a 
detailed design for the construction of the telescope.

Lunar echoes
Around the same time as these plans were being 

developed another line of research was taking place, this was 
that of the variation of lunar echoes.  A group in Australia had 

found that radio waves 
reflected off the Moon 
experienced two types of 
fading, one was rapid 
with a period of seconds, 
the other was much 
slower of about 30 
minutes.

It was thought that 
the short period was due 
to the Moon's libration 
and the long something 
to do with the Earth's 
ionosphere, so to explore 
these effects many 
attempts were made at 
Jodrell to obtain radar 
reflections from the 
Moon and on 18th July 
1949, using a long pulse 
4.2 metre transmitter and 
a narrow band receiver 
on the searchlight aerial, 
they succeeded.

Later, when the 
festival of Britain took 
place in the summer of 

The observatory 
in 1949 showing 

the transit 
telescope and 
the searchlight 

aerial with 
newly 

constructed 
huts

A design drawing of the 250ft telescope
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1951, one of the exhibits in the Dome of Discovery was to be 
the live display of echoes from the Moon from signals 
transmitted by a 30ft dish on the shot tower next to the Royal 
Festival Hall in London.  Jodrell helped in setting up the 
exhibition and it was meant to start transmitting on 4th May, 
except that they had been unable to get the necessary radar 
equipment and the best they could do was to display radio 
noise received from the Sun, starting on 4th June.  

After the exhibition the dish was moved to Jodrell where 
it was mounted on top of the power house and eventually, in 
March 1954, used for its original purpose by William Murray 
and JK Hargreaves.  They had been studying the lunar echoes 
since the summer of 1953 at a wavelength of 2.5 metres, but 
using the dish they discovered that the long period fading was 
caused by the rotation of the plane of polarisation of the radio 
waves as they passed through the ionosphere. 

Optical telescopes
In September 1951 the university council accepted the 

offer of an 18 inch reflecting telescope from GT Smith-Clarke 
of Coventry, believing that it would be useful to Professor 
Zdenek Kopal, the head of the astronomy department at the 
university.  It cost £500 to dismantle and transport it to a new 
£1000 observatory at Jodrell, but it was rarely used and was 
finally donated to the University of Salford in 1970.

Smith-Clarke also donated a spectrohelioscope which 
was erected in late 1953 in a darkroom extension to the 
cosmic noise hut.  This was used in combination with a solar 
radiation monitoring programme at 3.7 metres. 

Intensity interferometer
To try to find the true nature of the radio stars Hanbury 

Brown decided to build an interferometer consisting of two 
aerials, but he feared that if they were really stars the aerials 
would have to be separated by hundreds of kilometres to give 
sufficient resolution to measure their diameter.  He thought 
that would be impossible, but he had a marvellous incite, he 
thought that the fluctuations in intensity of the noise from two 
separate aerials must be correlated and as these fluctuations 
were at a relatively low frequency they would be easy to send 
over a radio link or landline to a correlator.

To build such an interferometer he called on one of his 
research students, Roger Jennison, who with a young research 
student from India, Mrinl Das Gupta built two independent 
receivers at 125 MHz to work with their own aerials 
measuring 120ft x 41ft, one of which was in a fixed position at 
Jodrell, the other was transported by truck from farm to farm 
around the Cheshire countryside.

After starting in the summer of 1952, when they obtained 
their first results in August they were surprised to find that the 
two brightest sources were much larger than stars.  Cygnus A 
was double, the two components separated by 88 seconds of 
arc and Cassiopeia A was roughly circular with a diameter of 
3.5 minutes of arc.

To try to identify the fainter radio stars Hanbury Brown 
was joined by a new member of staff, Henry Palmer (my 
supervisor!) and two students, Richard Thompson and David 
Morris to build a small portable 25ft aerial linked by radio to 
the 218ft telescope.  By 1955 they had reached a baseline of 
13km, but only two of the five sources not in the Milky Way 
were resolved, showing they were less than 25 seconds of arc 
across.

By 1956 they had established their remote station 20 km 
away, next to the highest pub in England, the Cat and Fiddle 
in Derbyshire, which has a direct view across the Cheshire 
plain to Jodrell, but the three remaining sources still remained 
unresolved, making them smaller than 12 seconds of arc.  
Eventually these compact sources became know as quasars 
(quasi-stellar radio sources), later to become recognised as the 
active nuclei of galaxies.

Hanbury Brown then had another crazy idea.  If the 
intensity interferometer worked with radio, then why not with 
light?  To try this out he borrowed two anti-aircraft 
searchlights containing 5ft diameter mirrors, removed their arc 
lamps and replaced them with photomultipliers.  He then 
pointed the searchlights at Sirius and observed it on every 
possible night from November 1955 to March 1956.  
However, he discovered that Cheshire was no place to do 
optical astronomy, as during all this time he only managed to 
get 18 hours of acceptable observing.

To his delight and contrary to what most quantum 
physicists had said, the intensity fluctuations of the light were 
indeed correlated (now called the Hanbury Brown-Twiss 
effect) and agreed reasonably well with what he had 
expected.  The correlation was at a maximum at the shortest 
baseline of 8ft and decreased as the searchlights were 

The Festival of Britain radio telescope

The spectrohelioscope "chimney" in Coventry and in the 
Cosmic Noise hut



M I R A page 11

separated reaching a very low value when they were 30ft 
apart.  This showed that the angular size of Sirius was 0.0071 
seconds.

To follow up on these researches Hanbury Brown 
eventually emigrated to Australia on 13th January 1962 where 
the weather was better and he could get the required funding 
to build an interferometer with 7 metre diameter mirrors.

Building the 250ft telescope
To help with the design of the 250ft telescope Husband 

built a 30ft diameter dish as a small-scale prototype.  This was 
mounted on a concrete base next to the cosmic noise hut and 
originally had a reflecting surface made of chicken wire, that 
was later replaced by one of expanded metal.  The theory 
here was that at the proposed operating wavelengths of 1 to 
10 metres leakage through the mesh would be negligible.  
However, with the discovery in 1951 by HI Ewen and EM 
Purcell at Harvard University of the 21cm radiation from 
neutral hydrogen, the design for the 250ft telescope was 
changed to give it a solid metal surface, made from welded 
sheets of 14-gauge mild steel, to be able to work at that 
wavelength.

This change of design had great consequences for the 
cost of the telescope, which by the time construction started 
had risen to £335,000, half to be paid for by the DSIR, the 
other half by the Nuffield Foundation (the observatory was 
called the Nuffield Radio Astronomy Laboratories from 1966 
to 1999 in its honour) whose vice-chairman happened to be 
Sir John Stopford, the vice-chancellor of the university.

The preparation of the ground for the 250ft telescope 
was supposed to start on 1st July 1952, however the first of 
endless problems occurred right from the start as Lovell 

decided that he wanted to move the telescope into a field not 
owned by the university.  However, the woman who owned 
the field had just died and he ended up in a family dispute 
among her five sons.  Three weeks later the dispute was 
resolved in the high court and eventually on 3rd September 
construction started in earnest.  The original site is now the 
visitors' car park.

It was not until 12th June 1957 that the telescope was 
sufficiently complete to move under its own power in 
azimuth.  Then on 20th June it made its first trip out of the 
zenith when the elevation motors were started up.  At this 
time the twelve outer rings of steel plates had not yet been 
attached to the surface of the dish, but by the end of July the 
whole paraboloid was complete.

These successful tests meant that on 2nd August the first 
radio observations were made of the Milky Way and on 
subsequent nights the polar diagram of the telescope was 
measured using Cassiopeia A, which happily confirmed that 
the telescope was working exactly as was expected.

However, these successes came at a cost, £750,000 to 
be exact and could have resulted in Lovell being imprisoned 
for debt and his career ruined had it not been for a fortuitous 
event a few months later.

Sputnik
That event was of course the launch of Sputnik I on 4th 

October.  Although the beep-beep signals transmitted from the 
satellite were easily received on a standard radio, what 
exercised the Government was that there was no radar in the 
country capable of detecting the carrier rocket and that was 
the rocket of a Russian intercontinental ballistic missile.

The newly completed telescope could do this, but for the 
problem that it would take days to move 
the heavy Moon radar equipment from 
one of the laboratory buildings on to the 
telescope. In the end the transmitter was 
left where it was and instead connected by 
transmission lines across the field and up 
to the focus of the telescope. 

By 6 pm on 9th October the telescope 
was moving automatically from the 
control room and a few minutes after 
midnight a test on the Moon was 
successful, with strong echoes being 
received.  However, before they could try 
it on the rocket an obscure fault that they 
could not find put the equipment out of 
action.

The day was saved, though, by JS 
Greenhow.  He had joined Jodrell as a 
research student and operated a small 
meteor radar to measure the height of their 
ionised trails.  This radar of 150 kW 
operated on a lower frequency of 36 MHz 
rather than the 120 MHz of the Moon 

The 125MHz portable broadside array

The portable 25ft telescope with the 30ft dish in the background
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radar and give a transmitted beam almost four times wider 
making it much easier to search for the rocket.

With this transmitter mounted in the elevated laboratory, 
suspended under the dish, they searched for the rocket on the 
night of 11th October.  In amongst all the meteor echoes was 

one which was unmistakeable that of the rocket and on the 
next evening they saw it again travelling at 5 miles per 
second. a hundred miles high over the Lake District.

This success was acknowledged by the Prime Minister 
Harold Macmillan who on 29th October said in the house of 
Commons: "Hon. Members will have seen that within the last 
few days our great radio telescope at Jodrell Bank has 
successfully tracked the Sputnik's carrier rocket."

This was repeated a few weeks later when the rocket of 
Sputnik II (carrying the dog Laika) was detected on 2nd 
November, this time with the repaired lunar radar, travelling 
over the Arctic Circle at a distance of 1000 miles.  They also 
observed its final orbits as the carrier rocket burned up in the 
Earth's atmosphere in the early hours of 1st December.

With these very public successes there was tremendous 
pressure on the Government to release the funds to wipe out 
Jodrell's debt, once this had been done it was able to move on 
to its next phase of astronomical research.

The completed 250ft telescope seen above the 218ft transit telescope

The dish of the 250ft telescope under construction

Bernard Lovell pointing out the echo from the Sputnik carrier 
rocket to journalists




