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EDITORIAL 
 

As I write this, we are learning that use of the 
Auckland Horticultural Hall for our meetings 
is coming to an end and we are being moved 
to a new venue across the grass at the Western 
Springs Garden Community Hall. Our last 
Auckland meeting at the old Hort Hall, 990 
Great North Road, will be on the 18th January 
and we will be using the new Community Hall 
on 15th February to see how it works and 
review the situation. Our meetings will be in 
the largest area – the former foyer 
overlooking the grass towards the former Hort 
Hall and there will likely be a number of 
issues to sort for which the Hort Council seem 
keen to address promptly. The new 
arrangement has been 6 years in the making 
and although the result is less than initially 
envisaged it has been a rocky road and they 
should be commended for what they have 
achieved. We must vacate the existing garage 
storage by 20 January and items not disposed 
of by then will be dumped. There will be no 
storage at the new facility which is managed 
by the Auckland Council. 
We have had a good run with the Horticultural 
Council and I do hope the new arrangement 
will work, however we do have a couple of 
contingencies that while not as convenient, 
may be suitable alternatives should the new 
arrangement prove inconvenient. 
This bulletin has a bumper crop of varied 
goodies and many thanks to the contributors. 
There are even a couple of items held over 
until next issue that could not fit in. The list of 
members in noted passings reinforces the fact 
that our membership is not juvenile and while 
the membership is steady and some are lasting 
well, none that I know of are getting younger. 
It has been an interesting year, not the best, 
but one most of us have got through. I hope 
2021 is a better year for all – it is also our 
postponed “convention” year 6th – 11th 
September 2021. Details will be sent closer to 
the event. 
Take care, stay well and best wishes for 2021. 
Cheers, David 
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Notes, Queries, Passings & Obituaries: 
Passings:   

Clifford Maxwell 

We note the passing of another of our senior members. Cliff passed away at home in his 
sleep on the 9th June, 2020 unexpectedly. He was involved in the early television 
developments in Auckland with Al Bell - there is a potted history in NZVRS Bulletin Vol 
19 No. 1 May 1998  (https://nzvrshome.files.wordpress.com/2018/12/nzvrs-19-1.pdf) and 
28 No. 4 (https://nzvrshome.files.wordpress.com/2018/12/nzvrs-28-4.pdf) 
 

Bruce Churcher commented; 
Cliff worked with Rex Churcher at Westco and they became friends enjoying some 
holidays together Rex became keen on Ham Radio and built a rack-and panel transmitter 
using metalwork from the Navigation Beacons that Westco built. Rex passed the Ham 
exam and had the transmitter completed before his callsign was issued. Impatient to use his 
new transmitter, Rex asked Cliff to monitor some short "pirate" test transmissions. Cliff 
tuned in with his parents’ radio, a Philips All Wave English model. After some 
adjustments and a legal callsign (ZL1QV) Rex enjoyed many hours of hamming, a 
highlight being a contact to Alaska on the 80 metre band. 
 

 
 "Rex Churcher and Cliff Maxwell at Mt Maunganui Xmas 1948" 

 

Eulogy for Cliff Maxwell from his daughter Robyn Coates 
Cliff Maxwell was born in January 1929 in a maternity home in Epson, oldest child of 
Charles and Gwen Maxwell. His father was a baker at Kent’s Bakery in Newmarket. His 
brother Noel was born the following year and the family moved to their long-term home at 
32 Wynyard Road in Mount Eden, where a younger brother was born in 1938.  
Cliff attended the local Mt Eden Public School where he was a good scholar and a talented 
artist. He remembered his school class going across the road to the local Borough Council 
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building to listen on the radio the 
declaration of World War Two. His 
school reports always commented on 
his good behaviour however one day 
a note came for him to see the dental 
nurse. Instead of going to the dental 
clinic Cliff went home. Next day a 
fellow student was sent to escort him 
over “but” he said, “I was faster than 
they were and I ran home.” Third 
time was not so lucky as the dental 
nurse herself came and marched him 
back for treatment. In later years 
Cliff blamed bad dental work for his 
needing to have all his teeth removed 
for dentures.  A year before his 
father died in 1943, his parents had 
an opportunity to buy the house they 
were renting at Wynyard Road and 
after Charles’ passing Gwen took in boarders to make ends meet. The family attended the 
Mt Eden Congregation Church and sometimes during a service the Boys Brigade could go 
out to the adjourning hall for music practice. However, Cliff and the other boys had a much 
better idea – the Home Guard had a Vickers machine gun stored there and the boys would 
drag it out, strip it down, reassemble it and return it to its storage place before anyone 
noticed. 
On Cliff’s 9th birthday he was given a cornett by his father’s friend Parker Robinson. He 
joined the Balmoral Bays Band and later transferred to the Auckland Watersiders Junior 
Silver Band where he played the cornett until 1946 and the sidedrum to 1949. In September 
1947 the band travelled to Newcastle, Australia and won the B grade section of the 
Australasian band competition. Cliff went on to play the drums and trumpet in a dance 
band until 1957 mostly in church and dance halls, but also in the Te Ana Ru cave at 
Whatipu on the west coast 40 kms from Auckland central. His old band is now Auckland 
City Brass and he still loved attending their Christmas concert in the cathedral. 
Cliffs life-long interest in radio began as a small boy listening on his father radio to the 
1936 Olympic games. Hearing the lap bell ring he was fascinated with how the sound had 
come all the way across the world. Soon he was building his first simple crystal radio and 
when he couldn’t get it to work took it to the nearby workshop of Roly Magness who 
showed him that with a small adjustment, it would work. Cliff would spend time in the 
workshop, watching and learning, and some years later Roly Magness would teach him at 
night school. Roly of course went on to found Magness Benrow with his first retail shop on 
Great South Road, Greenlane. [Still there and trading. Ed] 
After Cliff left the Mt Eden school, he went on to Seddon Memorial Technical College in 
Wellesley Street. Once again alongside their studies some mischief was afoot. A certain 
white substance used to find its way onto the tramlines and when a tram ran over it, it 
would cause a small explosion. Cliff maintained that it was the sort of thing the driver and 
conductor should expect from the boys when going past Seddon Tech! 
In 1944, aged 16, Cliff went to work for Westonhouse Radio in Rutland Street, where they 
manufactured radios, for the NZ and American forces overseas, as part of the war effort. 
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In December 1953 Cliff was in Wellington trying to get a return trip to Auckland for 
Christmas, but with bad weather all flights were cancelled. Cliff managed to book a 
passenger express ticket but missed the train. He returned to Auckland by hitching a car 
ride – a rather long journey home. When he did reach home, his mother was in a distraught 
state having read that he was missing, presumed dead - as the train he had missed was now 
in the Taniwai River, NZ’s largest rail disaster with 151 dead. He had to present himself to 
the local police station to prove that he was very much alive.  
1953 was also the year he joined Bell Radio Television Corp Limited, located at the top of 
Dominion Road, beginning as a technician and involved in the manufacture of testing and 
alignment of radio receivers. Company owner Al Bell led the way in pioneering television 
broadcasting. At one stage they sent equipment south in the back of a station wagon to 
Dunedin and set up in Brian Keene’s department store. Monitors were placed throughout 
the store and in display windows.  
For two hours a day over two weeks they would play films, and radio 4ZB’s woman’s hour 
program was televised. Crowds would gather in front of the store window to watch. When 
Cliff returned to Auckland, they were approached by the staff at Greenland Hospital to 
televise an operation in the SPCA rooms in Eden Terrace, repairing a hole in the heart of a 
live sheep. The camera and operating room were downstairs and 140 doctors watched on 
monitors upstairs. Operating the camera, Cliff was too busy focussing on the job in hand to 
remember his lifelong problems of passing out at the sight of blood. 
Cliff met his to be wife Dawn when he went to service the television set at the home of a 
friend of his mother’s. Dawn was boarding there at the time. Marriage ensued and soon 
there were two offspring needing space in their small Kensington Avenue home. Cliff was 
a true engineer and there weren’t many jobs he couldn’t tackle himself. He had helped his 
brother Noel in his building work and built a house at Stanmore Bay that is still standing. 
Cliff marvelled that apart from paying a small fee for building consent, he never saw a 
building inspector. 
The roadside inorganic collections provided a bicycle to do-up, becoming the learning bike 
for his two children. The basement held a large model railway layout, and Philip and his 
friends made good use of the steep drive, riding the go-cart that Cliff built down the steep 
slope, through the side gate via a ramp and into the back garden. It became quite normal for 
us that on a visit somewhere, Cliff would be asked to look at the TV and after some 
seemingly minor adjustments, the problem would be fixed. Sometimes he would just do so, 
without being asked, if it annoyed him enough.  
The year he painted the roof there began a problem at night with noise – usually in the 
weekend. Dawn would be woken up by the sound of the police helicopter hovering above 
the house. This went on for some time until Cliff admitted that he had painted the street 
number on the roof. This was some time before GPS was common and Cliff had obligingly 
painted 44 right across the roof.  
After leaving Bell, Cliff worked for Thorn and then Sharp. After deregulation he moved to 
CEI. Despite being in the industry it seemed to me as a child that we got colour TV years 
after all my friends! After retirement he took up painting and decorating before returning to 
part-time work at Sharp doing fault fixing on imported stock. He finally retired from paid 
work at the age of 80! 
For many years Cliff has been an NZVRS member, regularly attending their monthly 
meetings and writing articles for their magazine.  
In 2010 he gave the keynote speech at a lunch for the Radio and Television Broadcasters 
Club.  Cliff was a wonderful family man and supported his offspring well. He assisted 
them with their decorating and painting chores well into his later years. 
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Ralph Frederick Boshier 

(ZL4AG).  

On 4 December 2019, age 86, peacefully 
at North Shore Hospital. Dearly loved 
husband of Rosemary, for 62 years. 
Proud father of Malcolm, Bryan and 
Stephen; and father in law of Anita and 
Jo; and grandfather of five. A celebration 
of Ralph's life will be held at The North 
Harbour Chapel of Dil's Funeral Services, 
185 Schnapper Rock Road, Albany on 
Wednesday 11 December at 12.30pm, 
followed by interment at North Shore 
Memorial Park Cemetery. 
Ralph Boshier ZL4AG worked at NZPO 
radio stations all over the country, and 
was at the Auckland Depot from 1984 to 
1986. Photo: Merv Thomas ZL1SK 

 

 

Ralph Boshier (seated) and George King in the main equipment 

room at Makara Radio [Chris Underwood pix]. 
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Barry Grumwald (ZL1BG).  17th January 1938 to 22nd December 2019 
 

Barry was born in Wanganui on the 17th of January in 
1938, the family then moved to Waitara where Barry 
went to school, the family then moved to New 
Plymouth, when Barry left school he found 
employment working for a radio repair shop. He then 
went on to make his own television set using a green 
CRT radar tube, which is still on display in the New 
Plymouth Museum. Barry worked in New Plymouth 
for a few years in the radio and television repair 
business. 
Barry decided he wanted to go and travel. He left New 
Plymouth and went to Australia, first picking up work 
on the cotton plantations, then he moved west to Perth 
where he had an interest in flying and there he 
obtained his pilot’s licence and started flying from 
Perth to the mining settlements of Newman and 
further north. Barry started doing mail deliveries by air and was getting very accurate with 
his mail drops from the plane - close to the front doors of the homesteads, one of the 
farmers on hearing Barry’s plane opened the front door one day only to have the mail bag 
hit the open door and breaking it , needless to say after that incident the farmers never 
stepped outside till Barry’s plane had passed and the mail bag was safely on the ground. 
Barry also pioneered the art of using a fixed wing aircraft for mustering sheep and cattle 
and usually ended up with a few more cattle in the mustering yards than the station owner 
actually owned. 
Barry married his first wife in Perth and his son Robert was then born, after a while Barry 
returned to New Plymouth on his own. In 1979 he met Elvie and they married in the same 
year. Elvie worked in a fashion clothing manufacturing factory in New Plymouth, sewing 
garments. Barry and Elvie then shifted from New Plymouth to Auckland for a short time 
and then moved to Tokeau beach in northland where he built his latest motorhome bus, 
they travelled many places in the motorhome and spent many happy years in the far north. 
Barry also was involved part-time selling real estate in conjunction with one of the local 
northland real estate companies. 
Barry and Elvie then left Tokerau Beach, moved to Te Aroha and built a new house which 
they moved into in early 2019. Elvie had a stroke and was taken to Waikato hospital and 
after this Barry’s health went downhill so he also ended up in Waikato hospital, where he 
passed away on the 22nd of December 2019. On the 16th of January 2020 Elvie, his wife 
and good partner of 40 years also passed away. 
Barry is survived by his son Robert and family who live in Perth Australia. 
 

Donald James (Don)  BESWICK, 
On Wednesday 23 September 2020, after a short illness. Beloved brother and brother-in-
law of Rosetta & Malcolm. Loved uncle of Fraser & Liz, Kent & Maree, Rachel (dec) & 
Darren, Carmel & Steve and their families. A service of remembrance for Don will be held 
in Lychgate Funerals Johnsonville Chapel, 7 Johnsonville Rd, Johnsonville, on Monday 28 
September at 11.00am, followed by a private cremation. In lieu of flowers, donations to the 
Wellington City Mission would be appreciated and can be left at the service. Messages for 
Don's Family can be sent C/- 306 Willis Street, Wellington. 

8



Don was one of our more colourful members, 
always an interesting character who supported 
a number of interests and frequently travelled 
the North Island for radio events and NZVRS 
meetings.  Don was an author of several books 
and a contributor to the bulletin and other radio 
magazines. His contributions and alternative 
perspectives will be missed. One of Don’s 
articles are included later in this bulletin. 
From one of Don’s web listings;  
Hi, I am Donald Beswick, the author of 
Testing Germ Warfare Agents in New 
Zealand. In 1987-88 I was one of five staff 
members who contracted a painful 
incapacitating illness later known as Myalgic 
Encephalomyelitis. Working with me at the 
time were two staff members from Medical 
Electronics; a charge orderly, a nurse manager, 
and a medical librarian. Our research uncovered no evidence of a hospital acquired 
infection. This experience led me to my investigation of germ warfare experimentation, as 
has been documented in other countries.  Regards, Don 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For over 50 years, and throughout the Cold War the New Zealand Government reserved the 
right to retaliate with chemical or biological weapons under the Geneva Protocol. New 
weapons need to be developed, and tested on unsuspecting citizens. Such testing is legal 
and remains so to this day. The author discusses viruses with foreign genes which can be 
disseminated as an invisible aerosol. He also discusses the three mystery deaths in Dunedin 
in August 2003 in which snake venom was implicated, but with no snakes. He also 
discusses the mystery illnesses M.E. and C.F.S. as possible experimentation with non-lethal 
(Category B) agents.  
Don talks about his book at https://www.yourbooks.co.nz/donald-james-beswick 
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Query; 

I wonder if anyone could assist me. My grandfather farmed at Cape Runaway during the 
1930s. My grandmother was an avid photographer and took many photos of the region 
during the Depression years. One of them shows the inside of their lounge at their farm, 
Rukuhanga Station. In it, there is some form of electrical device visible on the bench to the 
right of the Christmas tree. [Enlarged below. Ed] 
 
The eastern Bay of Plenty was extremely isolated in those days with many of the main 
rivers between Cape Runaway and Opotiki lacking bridges and only passable at fords. 
Most supplies were delivered to the beach at the mouth of the Whangaparaoa River by 
lighters from coastal vessels like the Mako. Many of the items neded for the farm were 
purchased by mail order from Farmers in Auckland. Farmers' catalogues advertised 
everything imaginable from radios to women's sanitary products. 
 
My question is can you tell me what the apparatus in the photo is as it doesn't look like any 
1930s radio I have ever seen. There was no power supply to Cape Runaway and my 
grandfather used a Pelton wheel to generate power before installing a diesel generator. He 
would charge the batteries of local Maori during WW2 using the Pelton wheel so they 
could listen to their radios. As my grandfather farmed the property from 1908, the device is 
possibly pre-1930s but in the radio section of one of the Farmers' catalogues that we still 
have there is the device shown in the attached photo, which although not the same as that in 
the Christmas photo, nonetheless looks similar. Could the Christmas photo be of a 'Short 
Wave Super Heterodyne'? 
 
Regards, 
Nigel Robson  <byzantine60@gmail.com> 
 

Picture from 1935 Rukuhanga Station with mystery receiver in question 
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Gerry Billman’s twist on wiring while in Covid lockdown 

The NZVRS AGM Stuff; 

PRESIDENT’S REPORT NZVRS 2020. 

Welcome to our AGM for 2020, it certainly has been a different year, who would have 
thought such a tiny thing as a virus, could throw our current world, into a state of disarray. 
We have had an extended period with no monthly meetings due to the virus lock down. 
Our planned 40th anniversary celebrations were cancelled as result of the virus. Hopefully 
members were able to progress some of their projects during that time.  Our hobby and the 
ham radio hobby have come into their own, as a means of communication in times of 
lockdown. 
We are still in our current premises, the library is still in Storage King but is being sorted 
and rationalized so there are spare magazines here today as a result, for members to take to 
read and dispose of as they wish, or store for future reference. 
This year we have farewelled Cliff Maxwell a long-time member and regular attendee. 
Cliff was an employee at Westco Radio and later at Bell radio during their early TV 
transmission days. Thanks to Gerry for driving Cliff in to our meetings during recent 
times. 
Wish you all the best for the coming year and hope that we don’t lose any of our members 
due to this virus, take care! 
Ian Sangster. 
 
The Treasurer’s annual summary of account is included as a stuffer for this bulletin. 
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Results of the 2020 AGM Competition; 

The judges were unable to declare an outright winner for this year’s competition so 
awarded first equal awards to John Dodgshun and Colin Bowring.  John’s restoration of a 
1931 Pilot AC Midget was described as superb and detailed, demonstrating a range of 
craftsmanship skills in restoring both the chassis and cabinet of this radio to near new 
condition. Whereas Colin’s entry was described as an immaculate miniature construction 
project that worked well. Gerry Billman entered a cute Atwater Kent 922 restoration, and a 
loop frame antenna, while John Reid entered a restoration of a Fluke Multimeter. The 
Fluke restoration was described by the judges a wonderful demonstration of ingenuity to 
economically solve a repair problem.  The entries are detailed elsewhere in this bulletin. 
The outline guide for the AGM 2021 “wide open” Competition are included as a stuffer in 
this bulletin and on the webpage at nzvrs.com 
Many thanks to the entrants who took part in this year’s competition providing an 
interesting range of items - as usual they demonstrated the wide skillset our members 
possess. 
 

 
 

Colin Bowring receiving his award for best equal entry in the 2020 AGM 

Competition from the President Ian Sangster. 

 

 

AM Broadcasts cease at New Plymouth. 
RNZ has ceased AM broadcasts at New Plymouth. The former RNZ 918 AM, Newstalk 
ZB 1053 AM, Coast 1359 AM stations are now off air. In mid-November RNZ 
decommissioned its aging AM radio transmitter site at Bell Block.  The transmitter served 
the city of New Plymouth.  RNZ National can be heard on 101.2 FM, via the RNZ website 
www.rnz.co.nz, www.iheartradio.co.nz, on the iHeartRadio app, or Freeview channel 50 / 
SKY Channel 421.  Some RNZ listeners may still be able to receive an AM signal by 
retuning to 567 AM. Newstalk ZB is on 96.4 FM or apps.  Coast is on 106 FM or app. 
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Southern Soundings - Christchurch meeting, June 4th 2020 
Southern Soundings Report on the “Make up for lost time” meeting of ChCh VRS (By David Fahy) 

Our scheduled meeting for May was cancelled because of lockdown. Thursday 4th June 
was a very cold and bitter night, so it was an especially hardy group of 20 souls who 
gathered at BR05 clubrooms for our meeting. Apologies were received from Angus 
Bromley, Rod Mackintosh and Steve Dunford and, after a reminder that our $20 subs are 
due the meeting proceeded apace.  A Micamold resistor was shown by David Fahy. It 
looked very like a moulded mica capacitor and had caused some confusion while working 
on a 1936 Stewart Warner. Its true function as a resistor had not been recognised. 
The notion that a South Island repository for dial glasses, escutcheons etc. to parallel the 
North Island facility offered by NZVRS was greeted with enthusiasm by members. Steve 
Dunford may well find his sheds bulging soon.  Kelvin Barnsdale, busy building a 
germanium transistor superhet with autodyne mixer, lead an esoteric* discussion on 
resonance and impedance levels in Reinartz oscillators which had arisen out of that project. 
Terry Collins described the refurbishing of a 1940s Cossar Ganging Oscillator 
(wobbulator) intended to complement the Cossar 339 oscilloscope, an example of which 
Terry has already rebuilt. No superhet would escape unaligned from any workshop 
equipped with this pair. 
Terry also brought along a 1940s BC221 wavemeter which has a transparent cover over 
the calibration chart, pointing out that, over time, the cellulose acetate degrades releasing 
acetic acid fumes which can corrode key parts of the assembly. Worth checking any 
equipment so furnished. 
The workings of the A.V.C. circuitry in a Gulbransen 872 being restored by Albie Smith 
proved to be something of a conundrum, eventually unravelled by Murray Clark.  Check 
this circuit on Riders Volume 5 GHI Page 40/85 and see if you can fathom how this 
A.V.C. works. The N.Z.V.R.S. could run a competition for the most succinct and 
accessible explanation of this bit of valve technology wizardry. (Explanations must include 
the role of the screen and suppressor grids to gain marks). And the question remains – 
could there have been an easier way? Perhaps a Peter Lankshear explanation might be 
forthcoming. 
John Dodgshun was next up introducing Part 1 of his restoration of his 1934 Ultimate 9L. 
An upmarket receiver in its day this set enjoys double conversion when working on short 
wave. Does anyone have a definitive circuit for this set? It was made by Radio Ltd and 
bears the hallmarks of this manufacturer e.g. rivetted and engraved valve sockets and John 
noted the similarity to an Acme set he also owns and would like to hear from anyone who 
knows of the origins of Acme receivers. His Ultimate 9L also boasts a near full set of blue 
Arcturus valves. Does anyone have an Arcturus 59 in good order? 
David Fahy showed a 1937 Crosley “Roamio” car radio, an after-market and something of 
a cheapie set lacking the usual car radio R.F. amplifier but featuring push button tuning. 
(Apparently a Crosley first). Powell Crosley Jnr seems to have been an interesting 
character, heading the company which in 1925 was the biggest radio manufacturer in the 
world according to Wikipedia. He gave the world the term “s.u.v. “, shelves in refrigerator 
doors and, for those who remember, “Dr Paul “and “Portia Faces Life”, - radio soap 
operas. His company made huge numbers of proximity fuses in WW2. 
A request from Terry Collins for an L14, an inductance often discarded from an ARC5 
receiver, concluded the meeting but not before Albie Smith served supper. 
If any reader can assist with any of the requests made here hunt us down. Your help will be 
appreciated. 

*esoteric here means: your scribe had difficulty following it - although others didn’t! 
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Southern Soundings - Christchurch meeting, September 3rd 2020 
 
Twenty-six members represented a fine turnout for the Spring meeting of the Ch Ch VRS 
held at the Br 05 clubrooms on Thursday 3rd September. Apologies were received from 
Alan Manning and a welcome extended to new member Craig Gilmore. 

John Dodgshun gave an interesting talk on replacing the meter in his AVO valve 
characteristic meter. The indrawn breath of all members was clearly audible as he 
explained the need to cut the needle of the replacement meter to make it fit the original 
case. Then, of course, he had to move the balance weights! The only round figure in the 
electrics of this unit seems to be the “O” in the word AVO. All the rest are quirky, 
idiosyncratic, and demandingly precise. F.S.D. is 39.75 uA. A swamp resistor was required 
to produce a meter resistance of 2453 ohms. 
Overall, some very clever mechanical and electrical grafting by John has seen this unit 
restored to “original “with very little disturbance to the inside of the case visible. 
For those who despair of finding replacement knobs for Bell Colts David Chapple has an 
answer, showing new knobs produced by three D printing, accurate right down to the 
number of ridges round the circumference. 

Albert Smith produced another stunning restoration – a rare 1934 Atwater- Kent. Virtually 
the whole cabinet had to be re fabricated as only part of the original was re usable. And 
apparently dismay with the quality or content of the broadcast programme provoking 
violent action is not a modern phenomenon. While repairing the speaker Albie extracted a 
lead air gun pellet which had punctured the cone and lodged in the basket. “Damn fake 
news!” 

Ron Parry presented a “restoration in progress “ receiver. Valves and other items date it to 
around 1925 but the only clue to its make are the intriguing letters “R & B Page 6” 
engraved on the front panel. Suggestions from N.Z.V.R.S. members most welcome to 
identify this very solidly built and historically important set with three unganged tuning 
condensers. 
Steve Dunford appealed for yet more information on the doings of Radio Corp of N.Z. 
This is valuable research he is doing hunting down surviving former Radio Corp 
employees and interviewing them and discovering fascinating insights into products , 
personalities and processes. When finally written up this work will be as much a 
documentation of the electrical initiatives of the time as a social history of this period. If 
any V.R.S. member has any snippets to offer do contact Steve so that his work can be as 
accurate and comprehensive as possible. 
Nigel Newman presented some timely tips on staying safe in the workshop outlining 
correct procedures working with cadmium, mercury, p.c.b.s asbestos and volatiles. 
Ross Bond spoke about a Music Master radio, a set from the ‘50s, one of several 
production runs of similar sets made here in Ch Ch by the father of our present member 
Baden Meluish. 
David Fahy spoke briefly about his 1947 Chevrolet B47 car radio and then with time 
against us we had to go to tea, postponing Kelvin Barnsdale’s talk on radio designer Sir 
Douglas Hall till next meeting. 
Albert Smith’s excellent supper followed. 
Incidentally, your scribe received invaluable tips on paint and solvents needed for his 
restoration, tips not to be found anywhere except in a meeting like this. We are not alone; 
we seek each other out and our hobby is the more rewarding and satisfying for that. 

Editor’s Note: meeting minutes can be found on the forum at 
https://nzvrs.freeforums.net/board/4/minutes 
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Grub Screw Removal and Penetrating Oils: 
 

One of the real pains in vintage radio repair is the removal of knobs that have rusted grub 
screws. One of the US Machinist Magazines recently listed a comparison of penetrating 
solutions for nuts and provided this table. Most of these products I had never heard of, 
however the final solution sounds possible: 
 

Solution   Torque required for movement 

Dry ie no additive  516 
WD40   238 
PB Blaster  214 
Liquid Wrench  127 
Kano Kroil  106 
ATF / Acetone mix 53 

 

The best and last solution was a 50/50 home brew mix of automatic transmission fluid and 
acetone. This seemed way better than any of the commercial products available. It was also 
commented was that power steering fluid in the acetone formula was as good as the 
automatic transmission fluid. Another tip also mentioned was the use of abrasive (carbide) 
grit paste on the tip of the screwdriver attempting removal, as this prevents driver slippage. 
It may pay to test the solution on inconspicuous parts of plastic knobs before use however 
in case they are dissolved by the solution! 
 

By-passing an open-circuit IF transformer 
From James Davidson 

An open-circuit IF transformer is an all too common problem. If a replacement is not 
available, it is usually possible to achieve reasonable performance by using a small 
capacitor (50 to 200pF) to couple the signal to the next stage.  If the open circuit coil 
serves as anode feed, the defective coil can be bypassed with a resistor. Usually around 
20Kohm is satisfactory; ensure that the wattage rating is adequate for the anode current of 
the valve being fed.  If the grid coil is open, a bypass resistor of 100Kohm should work. 
The good side of the IF transformer will need to be realigned.  
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COLOUR TELEVISION MANUFACTURING IN NEW ZEALAND.  

From Cliff Maxwell 

After I left Bell Radio & Television Corporation, I worked at Tisco in Royal Oak. I was 

there for about 2 months when I received a call from Thorn Radio who were out at Stoddard 

Road, Mt Roskill and as it was a very good offer I went to work for Thorn. They were making 

inroads into the New Zealand market and soon outgrew the factory we were working in. At 

this point Thorn decided to build a new factory out at Hastie Ave in Mangere with a much 

better layout and facilities. About a year after we moved out there, colour television was 

introduced into New Zealand. The photographs following show areas of the layout in the 

factory where different operations took place.  

[Apologies for the low quality of these pictures - they are photographs of photographs 

from Cliff’s collection and have suffered in the process, however they still have merit. Ed.] 

 

1 Subassembly where various models were put together. 
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2 Another view of the subassembly area and the view of the ventilation hoods 

over the two flow solder baths. All the components on printed circuit boards 

were sprayed with flux prior to the boards passing over the baths of molten 

solder. 

 

3 Receivers being set up and repairs carried out in the same area if required. 
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4 Receivers on 24-hour soak test. 

 

5 Finished receivers being packed into cartons using a vacuum hoist. The 

polystyrene base which the receiver had travelled round the production line on 

was part of the packing. All this took place over 20 years ago and to day all 

colour television receivers are imported. 
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A Mini Superhet - an AGM competition entry from Colin Bowring 
 
 

 
 
 
This project was inspired by the 
micro transistor radios 
manufactured in the 60s such as 
the Orion made in Japan. Seven 
transistors and a speaker 
crammed into a case only slightly 
bigger than the one used here. 
How hard can it be? Well.. quite 
a challenge as every available 
space must be used and it must 
work at the finish. 
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The mini superhet is a compact portable personal radio made 
from mostly salvaged transistor radio components and things 
found around the home. The case, reclaimed from an old 
automotive relay sets a size restraint on the electronic 
construction as everything including batteries had to fit within 
that.  
The bright red tops from Tabasco sauce bottles looked like an 
ideal size and style knob for this radio. So a pair of these were 
modified with screw clamp bushes for the job. 
 
 

 
 
 
 
 
 
 
 
To attain the compact 
size some conventional 
design rules are not 
adhered to. For example, 
the close proximity of 
the aerial rod to the 
other components. Hi Fi 
performance was not the 
intended outcome of 
such a compact radio. 
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The circuit is a conventional superheterodyne design with one AF stage output into high 
impedance phones. The key electronic components used are 4x germanium transistors, 3x 
miniature IF transformers, a very small tuning capacitor and a cut down ferrite rod. The 
battery contacts are hand made from brass sheet. 
 
You would not want to service this radio without the manual (which has not been written). 
Some of the components are almost hidden from view and can not be accessed without 
removing some other stuff first. The aerial rod is held down with a clip which allows it to 
be flipped up to access the components underneath including IF adjustment. The tuning 
capacitor trimmers are accessed through a hole in the back of the battery compartment, 
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which is in turn accessed by pulling back the battery label and running the radio off a 
power supply with the batteries removed. 
 
As a final result the radio actually performs well, picking up all local stations easily and 
with good volume.  
 

 
 
Flip antenna design above 
 
 
Colin’s circuit for the set on following page: 
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Restoration of a 1931 Pilot AC Midget (2nd type) Wireless 
by John Dodgshun 

 
 
 
I bought this wreck on 
TradeMe simply because 
the cabinet appealed to me. 
On closer inspection, the 
cabinet front was missing 
the curved mouldings, the 
keystone piece in the mid 
front and the all-important 
semi-circular support piece 
in the back. As a result of 
this piece being missing, the 
curved ply of the top had 
changed shape and it had an 
ugly split across it. Much of 
the plywood on the sides 
had delaminated and there 
were a couple of cracks in 
the base. 
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The works had been completely changed, from a two stage TRF with three tuned circuits 
and 2.5 volt heater UX series valves, to a superhet using 6.3 volt octal valves and the original 
electro-magnet speaker, which had had a centre tapped field coil, had been replaced with a 
PM type. I was later to discover that originally there was a cover over the power transformer 
& choke, which was missing. Apart from the chassis, the only original components were the 
tuning condenser, dial lamp (which was broken) and the socket for the 80 rectifier. As well, 
the dial scale was badly worn and unreadable in places. Basically, I had bought a complete 
wreck!  
I gleaned a circuit and one photo from the Radio Museum website. There was a back-view 
photo of the 1st type model also on the Radio Museum site. That was the sum total of 
information I could find on the web.  
 
So To work: 
a) The Cabinet; 
 

 
 
For a change, I opted to sort out the cabinet before restoring the chassis. The first job was 
to remake and install the back-support piece so that the cabinet was stable and the correct 
shape again. This involved setting up the router with a circle cutting jig which I had to 
make. However, this wasn’t particularly arduous and after fitting the new piece, the crack 
in the top ply closed up considerably of its own accord. After some time with glue and 
clamps, the cabinet was solid & stable once again and the ugly crack had all but 
disappeared from view. Now to address the missing front moulding which is a semi-
circular piece 280mm in diameter. The one photo gave me enough detail to know what it 
should look like when finished. I selected a suitable piece of Philippine Mahogany from 
my store of timber and the fun (read difficult task) began. I decided that to produce the 
desired shape, there would have to be five different passes of the router with the final pass 
separating the new moulding from the stock piece of wood. As well, the cutter had to be 
changed from straight to semi-circular and back to straight again and the placement and 
depth of each cut was critical. Bear in mind that the maximum dimension of the moulding  
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is just 10mm with the diameter of the semi-circle being 280mm. There was absolutely no 
room for error whatsoever. Because the moulding can be treated as a complete semicircle, 
with a piece cut out to allow the keystone to fit, I was able to make it as one piece and cut 
it into two later. Doing it this way also ensured that both pieces would be identical having 
being made as a single piece. Once again, I had to make a suitable jig/circle-cutter for the 
router as pictured. After a trial cut and some minor adjustments, I started on the actual 
piece. It took me nearly a day of extreme care and concentration before the new moulding 
was complete, but it was perfect! I now had to make a new “keystone” piece to complete 
the list of missing pieces. Fortunately, the outline of the piece was still visible on the 
cabinet. That, a little detail from the photo and lots more time produced a good-looking 
keystone piece. With the difficult pieces complete and glued to the cabinet, I turned to the 
more mundane job of re-gluing the delaminated ply of the sides and closing up the base 
cracks. As always this takes time because of the bit-by-bit nature of the task. After further 
spot gluing of veneer, the repairs of the cabinet were complete. The final job was to strip 
the old varnish off and give the whole thing a good sand. Slowly but surely the beautiful 
veneers and laying patterns revealed themselves. The dilemma of how to finish it was 
easily solved and I took it to a one-man polishing business I have used on several 
occasions previously. With a new piece of grille cloth, the final result far exceeded my 
expectations.  
 
b) The Chassis; 
The only way to start was by completely stripping of the chassis. It transpired that while 
the main chassis is aluminium, the two end pieces are steel. While these were being re-
plated, I investigated the missing cover over the power transformer & choke. It had been 
attached to the chassis via four tabs which had been pressed out of the chassis. Two of 
these were broken off so I fashioned a replacement pair, riveted them to the chassis and 
commissioned my local sheet metal man to make a replacement box. The tuning condenser 
is a totally enclosed type so it was in good order and only required a thorough clean. Not 
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so the dial scale which 
was worn and 
unreadable in places. I 
had previously 
purchased a couple of 
replacement Philco dials 
from Radio Daze but 
while there were some 
Pilot dials available, 
mine wasn’t among 
them. Not to be daunted, 
I sent an email asking. I 
received a prompt reply 
saying that if I would 
send the original one to 
them, they would 
reproduce it and put it 
on their website store. 
Problem solved for the princely sum of US$29.00. – excluding exorbitant postage!  
 
I started collecting 
together all the necessary 
hardware which included 
valve bases, knobs, valve 
shields, they are actually 
Atwater Kent types, a 
suitable speaker which 
required a rewind of the 
15,000 turn, centre tapped 
field coil, choke, power 
transformer, audio driver 
transformer and RF coils 
& cans. For the power 
transformer I ended up re-
using the Beacon 
transformer that was on 
the chassis, but had to 
wind a completely new 
coil to provide HT, 5V 
and two 2.5V heater 
windings, one specially 
for the 45 output valve 
because of the cathode 
bias circuit and the other 
for the remaining four 
valves, 3 X 24As & 1 X 
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27 and dial lamp. For the audio driver transformer, 
I cribbed the ratio of 1:1.53 from the one in the 
same position in my Clarion AC51 wireless, and 
wound a new coil but used a salvaged core. I still 
haven’t cracked how these are specified! For the 
choke I used the Beacon one that was on the 
chassis. So far so good. Wiring followed. I have to 
admit to not re-creating the multi-capacitor block 
shown in the circuit. When the wiring was complete 
& checked I powered the set up and checked the 
detector and audio sections which all worked as 
expected. Now to the RF coils. This took 
considerable time and required the invaluable input 
of Terry Collins from our local V. R. group. I 
measured the capacity of the tuning condenser at its 
extremities then calculated the required inductance 
of the coils. Simple? Well, yes in theory. There is 
of course a wealth of information available on-line 
& in books to assist in such a task and I had studied 
this quite studiously. Regardless, I was to learn 
about it all the hard way. I had acquired three 
30mm diameter formers with suitable terminals on 
them and after much gnashing of teeth and countless hours, I succeeded in producing three 
coils that met the requirements. After dipping in bee’s wax they certainly looked the part.  
Now to the cans that cover them. I dug three out of my box of tricks. They were too long 
so after turning a suitably sized wooden plug I was able to part off the required length and 
reattach the feet. Excellent. What I was about to learn was that these cans would 
significantly affect the inductance of my carefully prepared coils. Nowhere could I find 
any information about this until David Fahy came to the rescue. Apparently, it is a well-
known phenomenon – to all except me perhaps? (This will be the subject of a future 
magazine article me thinks.) Anyway, after some more adjustments I really did have three 
suitable coils for the task and after installation and alignment the wireless performs quite 
well AND it looks a million dollars!! Yes, there is a jack plug for a pickup too. 
This is by far, the most detailed restoration I have undertaken. The cabinet repairs were 
extensive & detailed while the complete remaking of the chassis was a task that taught me 
much. I am extremely pleased with the finished result. 
I have posted several photos on the Radio Museum website to supplement the meagre 
information they had. 
 
The cover picture of this Bulletin shows the completed set. Ed 
 

28



 
 

 
29



 
 
 

 
 
 

 
 

30



 31



Atwater Kent 922 restoration AGM competition entry  

by Gerry Billman 

Some years back 

I acquired a good-

looking small 

Atwater Kent 

model 922 

cathedral shaped 

radio that I 

thought would be 

an interesting 

addition to my 

collection. When 

it arrived, I was 

relieved to see 

that the cabinet 

was in good order 

however it could 

do with some 

polish and a little 

tidy up and 

around the edges. 

Out came the 

chassis for the 

usual checks and 

immediately it 

was obvious the 

wiring in this set had been fairly extensively modified. One can type electrolytic had been 

replaced by an extra valve, probably as an attempt to improve the sets performance. The 

wiring had been modified as well and although neatly done would have to come out if I 

decided to return the chassis to its original four valve lime up. I was probably busy with 

other simpler projects at the time so in the meantime it was confined to the too hard 

department.  

Along came the Covid lockdown and now plenty of time to catch up with the restorations. 

Eventually the little AK was back on the bench ready for a makeover. I removed the add 

on valve and all the unwanted components. I discovered that most of the original 

remaining rubber insulating on the wiring had perished so that wiring was replaced. The 

coils had to come out and have new insulating spag fitted to the connecting wires, then the 

new resistors and caps were installed.  

A check of the circuit diagram and the remaining components came next plus it looked as 

though all the vital bits were still intact. 

The speaker tested good so with the assembly complete the set was connected via the dim 

bulb tester to the mains to check for possible problems.  
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Everything seemed to be sort of working so with the set plugged in to the mains a quick 

check of the valve pin voltages showed some way too high and others too low. The 

problem was traced to the replacement power transformer that a previous owner had fitted. 

I decided that I would prefer this set to run on 110 volts so that it would be as near original 

as possible. I wound a new transformer with a 110v primary and installed it. A further 

check of the tube voltages now showed everything correct for the valves installed. A touch 

up of the alignment and the set ran very well for a rather basic four valve radio.  
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Fluke 70 and 80 Series DVMs Repair   by John Reid 

This was judged a highly commended entry in the AGM Competition. 

The Covid19 lockdown has given us all time we 
wouldn’t otherwise have had. Here is how I used 
some of mine.  I’ve had a Series I Fluke 77 DVM 
since the early 1980’s. (Photo 1). It has given me 
good service over countless hours and I look on it 
as an old and faithful friend.  Unfortunately, I 
managed to connect it across a 2KV supply and it 
was no more.  Buy another?  Flukes are very 
expensive and I can probably no longer justify a 
new one. Throw it out and replace it with an Asian 
clone for $150.00?  Probably the best option, but 
nostalgia has its place even in the minds of 
dispassionate, ruthless engineers.  So first off, a 
repair if practicable.  

Photo 1 – Fluke 77 DVM  

Fluke multimeters have input protection which 
many times prevents expensive damage when an 
oops’s like this happen.  See the part schematic 
photo 2.  The 80 series meters employ the same 
concept, as do some 20 series. The current circuits 
are properly fused, and the volt/ohm ranges are 
protected by a combination of a series fusible 
resistor and either a pair of high voltage MOV’s or, 
as on early models, a spark gap which arcs over at 
around 1500V. In either case the resulting high but 
limited current blows the fusible resistor and open circuits the input before anything else 
happens. Mine is the spark gap model.  And indeed, that is what had happened.  Spark gap 
E1 on the schematic had been destroyed and resistor R1 was split along its length and open 
circuit. You can see the arc damaged spark gap in photo 3. [Before the experts call me out, 
it’s in position E2 whereas it is E1 which always fails. The reason is had swapped the 
undamaged one from E2 into position E1 and vice versa to keep the meter available while I 
decided on a solution. Due to the lower possible fault level, an inoperable E2 will only ruin 
the electronics whereas an inoperable E1 is more risky]. 
I had repaired another 77 multimeter with the same fault around 2013 and at the time the 
special resistor and spark gap together cost $NZ69.00 from Fluke, so I while expected the 
fix would be worthwhile, I knew it wouldn’t be cheap.   
I quickly found the genuine resistor from the Fluke NZ repair agent would be over $NZ60 

by itself, but the spark gaps were no longer available.  A google search confirmed this is a 

well-known issue, with heaps of people asking where to get them and none showing up 

anywhere, from eBay onwards. Seems like when you blow up the protection, you now throw 

away even a Fluke!    

I then thought about converting the input circuit to use the two MOV’s that the later models 

use in place of the gap. However, I found from Fluke that the MOV’s were $NZ55 each, 
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meaning even without labour a repair would be nearly $NZ200 once freight and packaging 

were added.  And anyway, I couldn’t fit the MOV’s without butchering the PCB. Further, 

as if it mattered by then, I could see third party MOV’s on EBay ostensibly meeting the 

Fluke specification were also scarce and expensive. 

 

 

Photo 2 – Part Schematic Showing Spark Gaps E1, E2 and Safety 

Resistor R1 

 

Photo 3 – PCB showing damaged OEM Part 
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It is important to use the correct fusible resistor for R1 in all the 70 and 80 series meters 

because it limits the energy in a fault and then opens, so preventing real damage and perhaps 

even injury.  Any old 2W resistor looks pretty much like the real thing, and I found quite a 

few sellers on EBay offering “Fluke R1 resistors” or “fusible resistors for Fluke” for a few 

dollars each. But on close examination none of the resistors being offered seemed to be 

anything but ordinary 2W metal film resistors which the sellers could have been buying off 

Alibaba for a few cents.  The manufacturers do not state the fusing characteristics of most 

resistors at all, and they are typically designed for 300V whereas the correct resistor has a 

short time withstand of 1000V. [As you can see from photo 3, I had temporarily fitted one 

of these suspect devices]. 

So, it seemed time to give up gracefully and get one of those flash Asian DVMs from Jaycar. 

But I had one last look at Dr Google and eventually ran across a chap who repaired meters 

and who seemed pretty authoritative.  While he had no solution for the spark gaps or MOV’s, 

he had done the homework and found that at the time of posting (2015) one type of resistor 

was still being made by TT/IR which was fusible and had the right short-term voltage rating. 

He stated it had been used by Fluke in the past although they had superseded it with an 

upgraded version (which he could not locate from third parties). I found the manufacturer’s 

specs confirmed what he said, and even better I found they were still available in 2020 from 

Mouser (but only Mouser, so perhaps the window is closing for others who may need them). 

So, I had a source of safe resistors but no MOV’s (which I didn’t want anyway) or spark 

gaps.  The Fluke 77 has two spark gaps of which only one was damaged. I had a close look 

at the clean one and found the airgap to be just under 0.2mm – actually between 0.007 and 

0.008 inches.  I found a website which had a credible relationship between airgap length and 

strike voltage for small air gaps (and no it’s not 30Kv/cm!) and tried a few sums. A gap of 

0.007” predicted a voltage just a little under the 1500V specified by Fluke, so given things 

lined up it looked as if there was probably nothing magic about the gap, meaning it might be 

worth trying to make one. I could buy a 0.008” (0.2mm) slitting saw.  Using the website 

formula, I had found that the arc voltage wasn’t very sensitive to the gap; the predicted 

voltage for an 8 thou gap being a bit over 1500V.  So, I ordered a saw and the Mouser 

resistors which for the record are TT/IR SPH1001J 1K 2W W/W fusible.  

 

 

 

“Paper clip” wire links for the 

spark gap blanks. 
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Photo 4 Components and Moulds 

 

Photo 5 – Spark Gaps Poured into Moulds 

Photos 4 and 5 show how I made the gaps out of copper wire and polyester (fibreglass) resin 

that I had in the shed. The new gaps are rectangular: 8mm wide, 4.5mm thick and 10mm 

high and more or less fit into the space occupied by the original oval commercial ones. I 

machined a few simple mould shapes into a polythene chopping board.  I thought the resin 

would release easily from that plastic, but I sprayed the holes with Teflon garage door dry 

lubricant to make sure. I used blu-tack to hold the wires in the right place and poured in the 

resin. Once set, I removed them from the moulds (easy) and eventually got rid of the blu-

tack (hard task). Hint: don’t use blu-tack as it sticks like s@#$ and is impossible to remove 

using any common solvent. 

[Acetone is possibly a suitable solvent, also freezing can make the blu-tack solid and easier 

to chip away. Ed] 

 

I then put them into the little hobby mill and cut the 0.008” slits.  
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Photo 6 Machining the Slot 

 

 

Photo 7 – Completed Spark Gaps 

Once they were done (photo 7) I found the gaps were a bit bigger than .008” ie around .009”.  

This was probably due to run-out on the saw arbour or saw itself.  But the web formula 

indicated they would still meet the spec.  I then tested them with a hi-pot insulation tester 

(photo 8). They were pretty consistent at between 1550 and 1650 volts.  The hi-pot has 

current limiting which I set to 20 micro amps, meaning the gaps were not damaged or altered 

by the test. Since Fluke’s specification for the original spark gaps is 1500V +/- 20%  (1200 
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– 1800V) the home made ones are satisfactory.  Finally, I tested the remaining good original 

spark gap. It went over at 1500V.  

 

Photo 8 – Breakover Voltage Test 

I then fitted a new R1 resistor and one of the home-brew spark gaps (photo 9) and 

reassembled the meter. When compared with an HP bench voltmeter the 77 is as good as 

ever. No, I don’t propose to deliberately test the over-voltage failure mode! 

 

Photo 9 – Completed Repair 

All in, the exercise cost me about $NZ70 of which Fed-Ex got a fair chunk for shipping $5 

worth of resistors from Mouser in Hong Kong. The repair (apart from my labour) was 

therefore economic - nostalgia has its place it seems.  Included in the cost I now have 9 spare 

resistors and 6 spare spark gaps, a mould plate and a slitting saw just in case I do it again to 

my meter or come across someone else who needs the same fix.  
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Something I did during Covid 19 lockdown  
from Gerry Billman 

A friend recently 

asked me if I had ever 

made a loop antenna 

for a broadcast AM 

radio. 

I hadn’t, however I 

remembered this 

halfway through the 

lockdown and having 

caught up with the 

backlog of radio 

renovations I decided 

to give it a try. 

A quick Google 

search and there were 

lots of pictures of loop 

antennas but they all 

looked like a lot of 

work to assemble. 

However making one 

did look a whole lot 

more interesting than 

the gardening and 

house repairs.  

I located two pieces of 

1inch square 

hardwood that would 

do for the cross arms 

so those I cut to length 

ready to assemble. 

I marked out on them where all the wire holes would go (copying the measurements from a 

set of instructions borrowed from the net) and carefully drilled them to the plan. Then I 

glued the cross arm to the upright pole and made a base that would hold it upright. 

I threaded on the first two turn winding however I found that pulling the turns tight as I 

went distorted the cross member. Mostly fixed this by gluing in some stiffening gussets. 

Winding on the second winding took quite a while and lots of care to keep the tension on 

the wire at each turn.  

Whoever would have thought that learning to string tennis racquets fifty years ago would 

have made this job easier. 

A couple of small brackets were made to mount the tuning gang and connectors and these 

were mounted on the base board so that the wires could be connected neatly. 

I only finished the assembly yesterday so have yet to see if it works.  
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Philips 2510 "Griffon"  from James Davidson 
 

I have always liked the sound of TRF radios. They seem to have a better tone and less 

background noise than many superhets. This is despite TRF sets usually using a detector of 

the anode-bend or grid-leak types, which are known to add distortion. I asked Bruce 

Churcher why this is so, and he explained some of the reasons for the better sound of TRF 

sets: 

a) the IF transformers in superhet sets have a bandwidth-limiting effect  

b) multigrid valves such as converters are inherently noisy  

c) AGC often contributes to distortion. 

 

I had picked up a Philips 2510 in pieces at one of the NZVRS basement clear-out auctions. 

It had no valves, and was missing the volume control pot and the interstage transformer. The 

Philips 2510 is built like a diesel engine and weighs about as much. There are 3 tuned 

circuits, with a huge brass tuning gang. The 3 coils are in sealed cans, and all 3 had a 

resistance of about 1.5 ohm, which seemed good (high Q). The tuned circuits are capacitively 

coupled.  

 

What to do with it? As the missing bits, as well as the 4-volt valves are hard to come by, I 

decided to convert it to 6.3 volt valves and to use a diode detector, hoping for a really good 

quality sound.  I ripped out the pitch-filled capacitor boxes, the power transformer, output 

transformer, all resistors and the valve sockets. Leaving only the tuning gang, TRF coils and 

the large filter choke. I decided to use metal octal valves to avoid having to install valve 

shields.  
 

The first attempt was only partially successful. I used 6SK7’s for the 2 RF stages, followed 

by a 6Q7 as detector with its other diode for AGC, as in a typical superhet, and a 6V6 output 

stage. The sound quality was excellent - it had clarity, very little distortion, good bass and 

treble response and very quiet background. However, the last tuned circuit did not peak 

properly when adjusting its trimmer, and station separation was not as good as I would have 

liked, especially at the high frequency 

end of the MW band. This was, it finally 

dawned on me, due to the detector diode 

and AGC diode loading the tuned circuit 

too heavily.  
 

What to do? What was needed was a 

detector with high impedance and low 

distortion. Bruce came to the rescue with 

some circuits using an "infinite 

impedance detector" also known as a 

reflex detector. This may be regarded as 

an anode-bend type of detector with 

negative feedback. The valve is cathode 

biased practically to cut-off and is 

configured as a cathode-follower which 

gives 100% negative feedback (see 

figure).  Apparently, this strong negative 

feedback is the reason for its low 

distortion.  41



 

The modified and original circuits are shown below. The first triode of a 6SN7 was used as 

the detector, the second triode to drive the 6V6. The reflex detector does not provide any 

means for obtaining AGC, so manual gain control was used, by varying the bias on the RF 

valves with a wire-wound potentiometer, as typically used in TRF circuits. The power 

transformer was from a Philco 38-620 and the output transformer was an OP8 from 

Auckland Transformer Co. To get the B+ voltage down to 250V needed a 1.8K-ohm dropper 

in series with the filter choke. A tone control pot was mounted alongside the volume pot, 

and a 1.2MΩ resistor from 6V6 anode to 6SN7(2) anode provides a touch of negative 

feedback.  A line input socket was added to allow input from audio devices. 
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Performance: good station separation (markedly better than with diode detector and AGC) 

and when used with a hi-fi speaker, clear sound with good treble and bass, no hum and very 

low background noise. I named it "Griffon" after the mythical hybrid animal - part lion, part 

eagle.  

 

References; 

1. TRF Tuning Unit".  Radio Science, July 1948 (available at 

worldradiohistory.com, in the Australian section). Note: there is a drawing error 

in the circuit - the cathode resistor of the 6V6 should be connected to the power 

transformer center-tap, not to earth".  

2. Radio Designers Handbook, 4th ed., by F. Langford-Smith, p1085 
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Design Features of AVO Valve Characteristic Meters (and 

AC voltage measurement)  from Don Beswick 

 

In vintage AVO valve characteristics meters (like many others) in order to avoid the 

complication and cost of regulated DC supplies for anode and screen voltages, the valves are 

tested using AC supplies and the VCM is designed so that the resulting voltages and currents 

are equivalent to those obtained when the valve is tested with DC supplies.  

When checking anode and screen voltages we measure the AC voltage across suitable pins of a 

valve socket (with the circuit selector in the TEST position) and the AC meter reads the RMS 

value. The voltage selector is set to 200 volts and the measured AC voltage should be 222 

volts. We know that the RMS value is 1.11 times the average value (taken over a half cycle) 

and 222 volts is 1.11 times 200 volts, so the switch setting of 200 volts represents the average 

value of voltage taken over a half cycle of mains voltage. 

The valve under test has a self rectifying action, which means that it conducts only during the 

positive half cycle, which is why the average voltage and average current are taken over a half 

cycle. The average DC voltage sends the average DC current through the valve, and the 

moving coil meter (of the VCM) reads the current averaged over a whole cycle. In order to 

represent the current averaged over a half cycle, the meter reading must be double that of an 

external meter. The sensitivity control "S" is a pot across the meter of the VCM, and it is 

adjusted so that the meter reads double that of an external meter. The anode current link is 

opened and a DC milliammeter is connected. A valve such as a 6V6 is tested and the anode 

current is noted. If an external meter shows 22.5mA then the sensitivity control is adjusted so 

that the VCM reads 45mA, which is the correct reading for a new valve. 

Although an AC voltage can be applied to the anode or screen of a valve under test, an AC 

voltage is not suitable for the grid because the average value of a sine wave over a whole cycle 

is zero which means the grid would have zero bias, and in addition the positive half cycles 

would draw grid current which could damage the valve. The grid voltage is a half wave 

rectified waveform (from another winding of the transformer), and the negative half cycles on 

the grid occur at the same time as the positive half cycles on the anode and screen.  

When the rectified grid voltage is measured across suitable pins of a valve socket using an 

(external) DC voltmeter, the meter reads the average value over a whole cycle. If the external 

meter reads 50 volts (averaged over a whole cycle) then the average voltage taken over half a 

cycle will be 100 volts. In this situation the 50 volt reading will appear as 100 volts on the grid 

volts scale on the front panel. Similarly, if the grid volts scale says 10 volts, then the average 

DC voltage read by an external voltmeter will be 5 volts. In practice there is a correction factor 

of about 2.5 % to allow for the non-linearity of the (selenium) rectifier. If the grid volts are set 

to 100 volts, then the measured DC voltage across a valve socket should be 52.5 volts, and if 

the grid voltage is set to 10 volts the measured DC voltage across a valve socket should be 5.25 

volts. 

In the VCM Mk I and II the grid voltage comes from a winding with 141 volts AC. The peak 

voltage is 1.41 times 141 which is 200 volts. The half wave rectified output is 0.318 of peak, or 

0.318 times 200 which is 63.6 volts (neglecting volt drop across the rectifier). There is a 5K 

pot in series to drop the voltage to 52.5 volts, and this is applied to the grid volts pot and the 

current balancing resistors connected to the grid volts X1 and X10 switch. 

 

The circuit diagram following shows that the anode and screen voltages are AC voltages taken 

from the transformer, however the half wave rectified waveforms shown are current 

waveforms which result from the self-rectifying action of the valve being tested. The other two  
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waveforms in the diagram, backing off and grid volts, are produced by rectifiers and are 

voltage waveforms. A half wave rectified waveform, not shown, also appears across the gm 

control and has an average voltage of one volt which subtracts from the grid bias when the gm 

test button is pressed (as in Mks I and II).  

We saw earlier that when checking the calibration of anode and screen voltages, the AVO 

VCM uses the relationship between RMS and average voltages taken over a half cycle, while 

the moving coil meter on the front panel reads the average DC current taken over a full cycle. 

In order to make the meter reading equivalent to that taken over a half cycle, the figures on the 

scale need to show double the DC current that is actually passing through the meter. In other 

words, if the actual current is 20mA, then the figures on the scale should show 40mA.  

Readers may wonder whether it is practicable to feed the anode or screen with half wave 

rectified AC, averaged over a full cycle, so that the figures on the meter do not have to be 

double the actual current, or in other words, so that the meter will show the actual current 

through it. It sounds simple enough but is a lot more complicated that it first appears. There is 

a difficulty in measurement, and also the peak value of anode and screen voltages are far 

higher than the average DC values.  

We may recall that for a sine wave taken over a half cycle,  

RMS = 0.707 of peak, and peak = 1.414 times RMS (= √2 x RMS )  

Average = 0.636 of peak, and peak = 1.57 times average (= π/2 x average)  

And the ratio  RMS/Average = 0.707/0.636 = 1.11 (this is called the form factor).  

If we plot a half sine wave with a peak value of 1.00 and a base line of π radians (a natural 

measure depending on the geometrical properties of a circle) equivalent to 180 degrees, then it 

45



can be shown by either the mid-ordinate rule or calculus that the area under the curve is 2 

square units. The mean or average value equals the area under the curve divided by length of 

base, which is 2 divided by π or 0.636.  

For a half wave rectified waveform the area under the curve is still 2 square units, but the base 

line is now 2π radians (equivalent to 360 degrees), so the mean value is area under the curve 

divided by length of base, which is 2 divided by 2π or 1 divided by π which is 0.318.  

For a half wave rectified waveform, the important relation is that;  

average = 0.318 of peak, and peak = 3.14 times average ( = π x average).  

A half wave rectified waveform also has an RMS value which produces a heating effect, but 

more about that later. The important point here is that the peak voltage is more than three times 

the average voltage and it can be damaging.  

Let's return to the calibration of anode and screen voltages for the VCM. With the voltage 

selector set to 200 volts (average DC), the AC voltage at the valve socket was 222 volts RMS 

which can be measured with a multimeter (like an AVO model 8). The peak voltage applied to 

the valve will be 1.414 times 222 which equals 314 volts. Alternatively, the peak voltage is 

1.57 times the average which again gives 314 volts.  

Now suppose that the anode voltage is fed from a half wave rectified supply where the average 

is 0.318 of peak, and peak is 3.14 times average. In this situation the peak voltage is 3.14 times 

200 or 628 volts. This voltage could cause damage. At the maximum anode voltage of 400 

volts the situation is even more extreme. As used in the VCM, 400 volts average DC has a 

corresponding AC value of 444 volts and a peak value of 1.414 times 444 or 628 volts. If we 

use a half wave rectified supply with an average DC output of 400 volts, taken over a full 

cycle, the peak value is 3.14 times 400 which equals 1256 volts. This peak voltage could 

damage many valves, and there is a serious risk of arcing across the contacts of wafer switches 

and valve sockets. The presence of such high voltages also makes the equipment more 

dangerous, particularly if servicing is required.  

So, the point of all this is to show that the option used by AVO with an AC anode and screen 

supply taken over a half cycle, and doubling the DC current reading of the meter is by far the 

better option. This has been well thought out, and the AVO VCM deserves the name of Rolls 

Royce of valve testers.  

 

 

RMS VALUE OF HALF WAVE RECTIFIED AC.  
 

The power curve of an AC wave is a sine wave completely above the base line, because 

positive power is produced on both halves of the AC cycle. The mean or average value of 

power is half way up the curve or 0.5 Imax
2 and the RMS value is √0.5 Imax

2 which is 0.707 x W 

Now in the case of a half wave rectified waveform there is a gap after the first half cycle which 

means that the mean value of power is half the previous value, or 0.25 Imax
2 and the RMS value 

is √0.25 Imax
2 which is 0.5 x Imax 

 

Corrections needed with Voltmeters 

When using a moving coil multimeter to measure AC, the AC passes through a full half wave 

rectifier so that the meter is reading the average value over a half cycle. However, the figures 

on the scale are 1.11 times (or 111%) of the average value so that they correspond to the RMS 

value of a sine wave. Things get a bit trickier when dealing with other waveforms such as half 

wave rectified waveforms. We can measure the average DC voltage or current easily enough 

46



with a multimeter on its DC range. However, a half wave rectified waveform also has an RMS 

value which is 0.5 of peak, and the form factor is 0.5/0.318 which equals 1.57, not 1.11.  

If we try to measure the RMS value with our moving coil multimeter (switched to AC), the AC 

reading will be low and will have to be multiplied by the ratio of the form factors or 1.57/1.11 

which equals 1.414. Alternatively, the meter will be reading low, in fact 0.707 of the true RMS 

value. Notice that the RMS value of a half wave rectified waveform is 0.707 of that of a 

continuous sine wave. The ratio 0.5 divided by 0.707 is in fact 0.707.  

What this shows is that a moving coil multimeter gives wrong AC readings when trying to 

measure the RMS values of non-sinusoidal waveforms such as a half wave rectified waveform. 

This means that we cannot measure directly the RMS voltage across two pins of a valve 

socket, as required for the calibration of the VCM. From here we conclude that using a half 

wave rectified DC supply taken over a full cycle is not a practicable option for any valve tester, 

because of the difficulty in measurement of AC voltage at the valve socket when checking 

calibration. We need to remember that when these VCMs were made, there were no digital 

meters with squaring circuits that could read true RMS values, as we have today. Finally, when 

measuring RMS values of non-sinusoidal waveforms with a multimeter, the important point to 

understand is that the meter is reading the average DC value from a bridge rectifier, and that 

the scale calibration is 1.11 times the average value, which applies only to a continuous sine 

wave. The meter is not telling lies. It is simply recording the voltage from its bridge rectifier, 

and we need to know what it represents. 

 

 

TO FIND AREA UNDER A HALF SINE WAVE USING GRAPHICAL METHODS.  

 

We divide the wave into nine strips and take readings at the centre of each strip. Each strip 

corresponds to 20 degrees and we use tables of natural sines which give readings 

corresponding to the angles in degrees. To find the area, we measure the baseline in radians 

rather than degrees, because radians are a natural measure resulting from the properties of a 

circle.  

 

 

 

The angle at the centre is one radian. 

 

There are 2π or 6.28 radians in 360° 

 

2πf is the angular frequency measured in radians per second. 

 

For a 50Hz supply this is = 2π50  or  314 radians per second 
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One radian is the angle subtended by an arc of a circle with length equal to the radius. In this 

situation we do not have an equilateral triangle where all sides are straight, are of equal length 

and each internal angle is 60°. Since the arc is curved rather than straight, the angle at the 

centre of the circle is less than 60° (actually 57.3°). We know that circumference is 2πr, which 

means that there are 2π (or 6.28) of these arc lengths in the circumference (360°). It also means 

that there are 2π radians in 360° and that there are π (or 3.14) radians in 180°.  

In our calculations the width of each strip is π/9 or 3.14/9 which equals 0.35 radians. 

 

Angle Sine Multiply by width Area of strip in 

square units 

10° 0.17 x 0.35 0.06 

30° 0.50 x 0.35 0.17 

50° 0.76 x 0.35 0.27 

70° 0.94 x 0.35 0.33 

90° 1.00 x 0.35 0.35 

110° 0.94 x 0.35 0.33 

130° 0.76 x 0.35 0.27 

150° 0.50 x 0.35 0.17 

170° 0.17 x 0.35 0.06 

  Total area under curve = 2.01 

 

The total area under curve = 2.01 square units. The correct answer is 2.00, but when ur 

example is taken to 3 decimal places the area comes to 2.003.  

 

The average value = area under curve/length of base = 2/π = 2/3.14 = 0.636 
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Replacing the meter movement in an AVO Mk IV V.C.M.  
 From John Dodgshun  
 

I recently became the proud owner of an AVO MkIV VCM.  During checks and calibration, 

it became clear very quickly that there were some problems. These showed up as 

inconsistencies between the indicated values across the four ranges of the meter multiplier 

switching. A check of the resistor values around the range switch showed that all were 

correct. Also, all the Anode and Screen Grid voltages were correct. After a bit more 

investigation it became obvious that the trouble was the meter itself.  

 

 

Original Meter above 

 

After removing the meter from the VCM, I set up a test rig using a variable, low voltage 

power supply and an 82kΩ resistor. The meter FSD was listed at 30µA so with 82kΩ the 

required voltage to reach FSD was 2.46 volts. – an easy value to work with. 

A plot of readings versus actual values for rising and falling current showed significant 

discrepancies. Two subsequent plots provided more divergent results so my suspicions were 

confirmed. 

I took the faulty movement to a friend of mine who is an expert on such devices. His 

diagnosis was not what I wanted to hear and it set me on the following journey.  Firstly, I 
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set about searching out all the information I could find about the VCM. I found a very 

comprehensive 77-page discussion document which covers several of the AVO models 

including the MkIV: AVO VCMs – circuit comparisons; a document describing the main 

electrical circuits, complete with the maths, including comparisons between models for the 

AVO Mk III, Mk IV, CT160, CT160A and VCM163. 

This document is a collaboration between Martin Forsberg, Sweden, and Euan MacKenzie, 

Australia. Link to Mr. Yutaka Matsuzaka's website used with permission. Copyright Martin 

Forsberg & Euan MacKenzie 2012-07-31.  

From this, I listed all the constants surrounding the meter circuit; 

• Central to the satisfactory operation of the MkIV VCM is the “calibration” resistor. The 

meter circuit is connected across this resistor and the calibration of the entire instrument 

relies on the accuracy of it. 

• Meter constants required by VCM: 

1. Calibration resistor value of 200Ω. 

2. Total meter circuit resistance of 2453Ω. 

3. Full scale meter circuit deflection of 39.75µA. 

4. At FSD there are 97.5mV across the meter circuit. 

 

My original meter had an FSD of 30µA and an internal resistance of 3250Ω including a 

series swamping resistor of 800Ω which was inside the meter housing. 50



In order to meet the requirements of the VCM, the original circuit had an external shunt 

resistor of 10kΩ. This could be adjusted to indicate the correct values. With protection diodes 

and capacitor, the circuit was as follows. 

How to proceed? 

• The only non-negotiable requirement was 

that the replacement movement must be 

able to be fitted into the original meter 

housing. 

• The electrical requirements could be 

“jacked up” using modern electronics. 

A suitable movement materialised thanks to 

Terry Collins. It had an FSD of 200µA and, 

with some careful manipulation, could be 

fitted into the original case. 

 

The original movement was mounted on a 

brass plate which was then attached to the 

case. As luck would have it, the replacement 

movement fitted the plate with only two new 

mounting holes required for it. 

The pointer was somewhat too long, so after shortening to the required length, it was 

necessary to re-balance the movement by altering the weight & position of the 

counterbalance on the tail of the needle. This was actually easier than anticipated.  

Now to match it to the VCM. 

An earlier, similar problem had been solved very satisfactorily using an LM324 quad op-

amp chip. Its big “selling point” is that it does not require a split power supply.  

The input section is strapped as a unity gain voltage follower which presents an extremely 

high input impedance and provides isolation. This drives a second amplifier which is 

configured as a non-inverting DC amplifier. (The other two sections are unused.) Because 

of the high input impedance of the voltage follower, it is very easy to set it up to match the 

VCM requirements. All that is needed is a resistor of 2453Ω across the input terminals which 

are connected to the VCM meter terminals. The 10kΩ meter shunt resistor in the original 

circuit was removed as it was no longer required. The output of the amplifier section needs 

to produce 200µA for FSD. Because the amplifier is a voltage amplifier, it is necessary to 

provide a load, across which the output voltage is developed and through which the current 

will then flow via the meter. 

By choosing a 1kΩ load, the voltage developed across it at 200µA is conveniently 200mV. 

This, plus the voltage dropped across the meter at FSD (50mV) means that with an input 

voltage of 97.5mV, the gain of the amplifier has to be just over 2.5 to drive the replacement 

meter to FSD.  

The DC amplifier has a variable gain over the range 1:3.5 so it was a simple matter to set 

RV1 to the required gain on the bench, using an external power supply and 82kΩ resistor, 

prior to installing it into the VCM.  
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The circuit of the amplifier follows: 

A key part of the circuit is the separate, unearthed power supply which ensures that no 

unwanted earth reference is introduced to the meter circuit of the VCM. The bridge rectifier 

block can be one of a number of types. Its specification is uncritical. 

 

 
 

The whole amplifier & power supply are built on a single purpose-made PCB which is 

conveniently mounted on the frame of the instrument. 
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New printed circuit board with power supply and amplifier. 

 

The replacement movement below. The only tell-tale sign is the two new mounting screws 

for the scale plate. These are the outer two, which attach the scale to the case instead of the 

standoffs on the brass mounting plate. The original screws are there simply to fill the holes. 

 

 
 

Following a full re-alignment, the VCM performs as expected. The only issue, if in fact it is 

an issue, is that the new meter’s zero adjust screw is ineffective. This function is now a trim-

pot on the new circuit board. 
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Los Angeles Radio Manufacturers export-product to New Zealand. 
Part 1. The Gilfillan Bros. (Their New Zealand Story) by Mark Thomson 
 

Background: 

The Gilfillan Bros story is well known to most of us, but a short outline of their early years 

is appropriate here, as it was this company that changed forever, the radio manufacturing 

landscape on the West Coast of the USA. Theirs is the story of a Los Angeles Co, who began 

business in 1912, when brothers Sennet and Jay Gilfillan took over their uncle’s gold and 

precious metal smelting and refining business. 
 

The early Years. 

About 1915, the company entered the burgeoning automotive trade, beginnings not 

uncommon for companies who were later to make their name in radio. (Atwater Kent and 

Stewart Warner are just two examples of many, in this regard). The purchase of premises at 

11th and Wall St, Los Angeles, saw the company manufacturing a wide range automotive 

ignition parts and also becoming the West Coast of the U.S.’s first “plastic” manufacturer, 

by making Bakelite distributor caps. “Tooling-up” for the “plastics” industry prepared the 

company well for what was just over the horizon. Their Bakelite components later to become 

a mainstay product in a massive new industry — Radio! 

In the early 1920’s the company, then named The Gilfillan Bros Incorporated (Gilfillan), 

was navigating its way through a severe recession and seeking to obtain orders from far 

outside the USA to keep the company afloat, Mr and Mrs Jay Gilfillan embarked on an 

extensive 14 month overseas trip which included Indonesia (Java), Australia and New 

Zealand. It was a trip that was destined to become vital in the establishment of business 

contacts and future offshore markets for Gilfillan in the new world of Radio. 
 

Gilfillan enters the Radio Industry. 

Returning with orders for automotive parts (which Mrs Gilfillan later recalled, likely saved 

the company from failure). Attracted by the enormous potential to make money in this 

promising new field, the Gilfillan Bros entered the radio industry in 1922 - just one year 

after the first commercially available radio was seen on the market. 

The period between 1922 and 1924 saw Gilfillan producing parts for the new radio industry; 

switches, sockets, condenser plates, rheostats and beautifully constructed Bakelite 

variocouplers and variometers (such as those pictured below) to name a mere few. 

Gilfillan logo detail in righthand picture below. 
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The year 1923 saw Gilfillan market their first radio receiver, a crystal set. Many collectors 

and radio historians look to the beautifully crafted Neutrodyne Models; the GN 1, 2, 3, 4, 5 

and 6, commencing in 1924, as being the Gilfillan Bros first commercially produced radio 

receiving sets - but this is not the case. Gilfillan produced several other radio receivers prior 

to their GN series. [A separate article on this, Gilfillan Model RA1, the Radio Ltd and the 

John Stokes connection will be in the next bulletin.] 
 

Eager to enter the full home- radio production industry, but frustrated and restrained by the 

Radio Corporation’s (RCA) refusal to grant licences to manufacture radios employing 

Hazeltine-patented, Regenerative Superheterodyne circuitry, Gilfillan joined together in 

1922 with several other companies to form the Independent Radio Manufactures Inc. 

(I.R.M.). They enlisting the direct assistance of Dr L.A. Hazeltine himself. (of the prestigious 

Stevens Institute) to produce what was to become their acclaimed ‘GN’ Neutrodyne series 

of receivers. 
 

During the period between 1925 and 1927, Gilfillan established itself as a major radio 

manufacturer on the USA’s West Coast, principally due to the phenomenal success of its 

GN Neutrodyne series of radios. 

October 1929 saw Gilfillan enter the Great Depression as a Company having found its niche 

in the radio industry. The company had, in 1927, (via personal intervention of Sennet 

Gilfillan) secured through and (on behalf of) RCA (the Radio Industry’s “Mother Hen” and 

controlling body) the exclusive license to “produce” radios employing the Hazeltine 

patented, Regenerative Superhet circuit. This amazing coup resulted in RCA giving Gilfillan 

that precious license, covering 11 Western States, to “produce” RCA sanctioned radio sets. 

Gilfillan had purchased factories in both Kansas City and New York, but their headquarters 

were in a large factory at 1815 West 16th St (later re-named Venice Blvd) in central Los 

Angeles. Here they produced mantel, table and console radios under their own Gilfillan 

house brand. But, in a masterclass of business strategy, they chose to form their own business 

model which was centred on making money from the successful business models of 

“compliant” others.!  
 

Their strategy and acute business acumen is what established the Gilfillan Bros as the largest, 

licensed manufacturing plant on the West Coast. Gilfillan thus provided manufacturing-

assembly-line space for the production of many other company’s products - at a price! This 

strategy cleverly positioned Gilfillan Bros as not only holding the position of controlling and 

policing authority (p/p R.C.A) for the entire radio industry West of The USA’s Continental 

Divide, but also as a purveyor of manufacturing space (largely as the provider of opportunity 

and profit –maker, both for and from others). 

It also afforded the premises, assembly lines and growth opportunities for companies with 

brilliant business strategies and leadership, innovative radio circuit design and industry-

leading cabinet design, the opportunity to legally and “protectively” grow their businesses 

under the roof of a “Mother Hen”. A perfect case in point is one of the first radio companies 

to come into the protective fold of the RCA/ Gilfillan alliance, who was the largest renter of 

space at Gilfillan Bros and the largest producer of high-quality radios there; Jackson – Bell 
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Gilfillan Bros. Radio and Radio componentry Exporters. 

New Zealand’s first contact with the Gilfillan Bros 

radio manufacturing company came very early in the 

1920’s via what is now recognised as a New Zealand 

first. It was the Gilfillan Bros, Los Angeles, who 

provided what was to become New Zealand’s largest 

radio manufacturer (Radio Ltd, founded October 

1922 and its brand “Ultimate” destined to become a 

household name in NZ) with its first commercially 

available radio in 1923/24. Stay tuned for much more 

about that in a separate upcoming article about the 

RA1.   

Gilfillan, seeking to capitalise on previously made 

overseas contacts and establish important new 

markets, began exporting in quantity to New Zealand 

with their impressive GN Battery Neutrodyne series 

in early 1925. Their principal NZ Agents in those 

early years was an Australian headquartered company 

named Harringtons with branches in Auckland and 

Wellington in NZ’s North Island, with the Brehaut 

brothers Allan and Stan, in Timaru being appointed 

Agents in NZ’s South Island.  
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Above left the GN 3  Right an early gem box 

The Battery Neutrodyne GN Series sold well here in New Zealand. Into 1926 and early 1927 

(immediately preceding the radio AC – powered revolution) the Models GN1 through to 6 

were highly regarded. These were among the many US radio companies’ product that could 

be found on NZ dealer’s shelves during those pre-Depression, radio industry growth - years. 

1925/26 can justifiably be regarded as the period when both home-grown NZ radio 

companies and imported radios from both U.S.A. and UK manufacturers into NZ really ‘took 

off’. 

In the late fall of 1929 and into early 1930, in Los Angeles, California, came the development 

of what we now know as the “Midget” radio; a development that was to revolutionise the 

radio industry. Miniaturisation in radio became a necessity as the Great Depression hit and 

quickly worsened. Because of the inability of the cash-strapped purchasing public to afford 

the expensive giant consoles and large table models, the production of a much smaller (and 

cost effective) radio became necessary. A radio with reliable TRF circuitry, the placement 

of the speaker in the same radio cabinet and above the chassis, the judicious use of attractive 

cabinet design that this layout promoted, and just enough space to fit it all in, began to 

appear. By containing less componentry, requiring less labour to assemble, lower and hence 

more attractive consumer - pricing, made for a sales Bonanza of these Midget radios. 

The Great Depression Years: 

When researching the story of Gilfillan Bros (GB), Jackson –Bell and the myriad of other 

Los Angeles-based radio manufacturing companies, with SCARS (Southern California 

Antique Radio Society) Editor Jim Ryan and our mutual friend and research colleague 

Richard Gray, it is readily apparent that in the years between 1926 and 1932, Gilfillan Bros 

(as a manufacturer of its own house-branded product) was scarcely a prolific manufacturing 

company. During the mid to late 1920’s their production averaged just 4 to 6 models a year 

and from 1927 onward this allowed the company to concentrate on delivering its primary 

business function as a purveyor of manufacturing space and its coveted role as Western 

States RCA “Policeman” and “Industry Compliance Watchdog”. Emphasising the 

importance of this role to Gilfillan, there is an almost total absence of House - branded 

Gilfillan radios produced in the years 1931 and 1932, either in the United States or here in 

NZ. It is our belief that in 1931 and 32 (the peak production years for the largest renter of 

space and manufacture of radios at the Gilfillan Bros factory; Jackson Bell) that there was 
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quite probably no space available for Gilfillan to set up production lines for production of 

its own house - branded radios anyway! 

Following the demise of their GN series in 1926, GB’s next appearance in NZ was in 1931 

when their 1930 7 tube, Screen - Grid, TRF Console, the Model 105A, sold here for Thirty-

Seven Pounds and 10 Shillings. (Three months full wages in NZ at the time!) Gilfillan’s 

Model 5 “Pee Wee” sets were the next radios imported into NZ in 1932/33 and these 

employed a variety of 12” high cabinet styles. (Refer: More Golden Age of Radio. John W 

Stokes, page 162.) It is interesting to note that here in New Zealand, Gilfillan chassis and 

speakers only (ie: no cabinet) were imported and adorned with various brand - names 

according to which NZ Company had ordered them.  

Some arrived complete in their USA – built cabinets, but many of them were chassis and 

speaker units, assembled into cabinets made by a variety of NZ cabinetmakers (eg G.C. 

Goode & Co. Auckland.) Some brand - names using Gilfillan Bros (GB) chassis sold in NZ 

between 1934 and 1937 (in no particular order) included: Champion (1934) (GB chassis 5T), 

‘Crusader’ ( 1934, 35 /36) (GB chassis 5T, 510 & 515), ‘Liberty Five’ (1935, GB chassis 

515) as well as GB “House-branded” chassis models 63B (1937), 57X (1935), GB chassis 

4, 5, 5T (and some branded ‘Golden Knight’ for the Farmers Trading Co) (1934 eg. GB 

chassis 8T). (Refer: More Golden Age of Radio. John W Stokes, pages 161-164.), 

These are examples only and far from an exhaustive listing. Speaker brands accompanying 

Gilfillan chassis were usually Rola, Lansing, Magnavox or Jensen. Occasionally Operadio 

Lektophone and Utah speakers were separately imported to NZ, paired with Gilfillan chassis 

and fitted into locally made cabinets. 

Following the collapse of the Jackson-Bell Co in December of 1932 and the enormous loss 

to Gilfillan as a business that it represented, Gilfillan continued to provide manufacturing 

space for others and appears to have begun producing more of its own “house-branded” 

radios than previously (likely out of sheer necessity). >From about 1934/5 and up until its 

last radio in 1948 a large variety of Gilfillan models were made and many can still be seen 

to this day on such sites as E-Bay. 

For nearly 10 years, in the period leading up to and during the most arduous years of the 

Great Depression, Gilfillan Bros was “the glue” that kept Los Angeles manufacturing 

together. Because of their unique industry position, Gilfillan provided manufacturing space, 

industry structure, quality regulation and an opportunity for Companies to grow, expand, 

export and ultimately for some, to branch out on their own. Gilfillan, along with the Jackson 

Bell Co were Los Angeles’ own pre-eminent companies on the U.S.A’s. West Coast. As 

previously mentioned, Jackson Bell; the largest renter of space, the highest producer of the 

best quality radios and Gilfillan, truly the most influential West Coast Radio manufacturing 

pioneer providing “shelter from the competitive storm”, was “Mother Hen” to many. 

Part Two of the Gilfillan Bros NZ Story follows and will discuss the many Los Angeles 

radio manufacturing companies, who built their product on assembly lines in Gilfillan Bros’ 

Los Angeles factory and exported that product down to NZ in the 1930’s. 

The author would welcome any information regarding actual examples members may have 

(or any queries) relating to Los Angeles manufactured radios, particularly those branded: 

Gilfillan, Jackson Bell or Lyra-Tone. I have now entered my seventh year of collaboration 
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with two friends and like-minded Radio Historians, Jim Ryan and Richard Gray from 

Southern California and as this article goes to press, Jim is designing/coding a soon to be 

launched website “The History of Los Angeles Radio Manufacturing” (1. Jackson Bell.) We 

are immensely proud of the massive volume of information the site will contain, most of this 

information is new. Many errors have been exposed in previously published material 

perceived as “gospel”. These errors have been ‘de-bunked ‘and all information peer-

reviewed. We will be proud to launch it and bring the most comprehensive information ever 

presented on the subject to our fellow collectors and historians. 

Los Angeles Radio Manufacturers export product to New Zealand. 

Part 2.  

Jackson Bell and other Los Angeles Companies in New Zealand (1929 to 1938) 

Outside the New Zealand radio collecting fraternity, it likely goes unnoticed just how great 

was the volume of export radios that left the city of Los Angeles (indeed, from manufacturers 

all across the USA) landing on these distant shores and contributing to NZ’s rich radio 

history. 

It is easily envisaged that NZ “might have” received imports from the USA “Big Boys”, the 

“heavyweights” of the US radio manufacturing industry, the likes of Philco, Zenith, Atwater 

Kent, “R.C.A.” (G.E./Western Electric/RCA-Victor et al), Majestic, Crosley and F.A.D.A. 

— and we did! Literally dozens of models from all of these companies (to name just some 

of the biggest) came into NZ from the mid 1920’s to 1938. We latter-day radio collectors 

and historians here in NZ are eternally grateful that they did. What is a little harder to 

appreciate perhaps, is the variety and quantity of radios from West Coast radio 

manufacturing companies that found their way into NZ at this time. 

Considering just Los Angeles Radio Manufacturing companies who made radios in the years 

between 1929 and 1931 and using as a reference the comprehensive list in Floyd Paul’s “Los 

Angeles Radio Manufacturing - The First Twenty Years” (1922 -1942) (Supplement 1, Pages 

15-18) it is astonishing to find that of the 61 Companies listed by Floyd, more than a third 

(21) of them, exported their product to NZ between 1929 and approx. 1937. It is to be noted 

some companies active in L.A. between 1929 and 1931 and who survived the Great 

Depression, exported their radio product to NZ up to as late as 1937. These were seen in all 

manner of cabinet styles, (including Midgets) in the early years.  

Gilfillan Bros. house-branded sets for example, were well represented on NZ dealers shelves 

in the mid to late 1930’s (right up to the imposition of our N.Z. Govts’ import restrictions in 

1938) but were not exported here in either 1931 or 32. In fact very few Gilfillan house-

branded radios were actually manufactured in Los Angeles (certainly not as Midget radios) 

in those two years as Gilfillan was far-too busy being “Mother Hen” to many others. Later, 

between 1933 and 1938, in addition to Gilfillans’ house branded sets, “approved” companies 

such as Patterson, Herbert Horn, Mission- Bell, Chanticleer and Western Auto Supply Co 

(“Air Patrol”) are all examples of Los Angeles manufacturers whose products were exported 

to NZ. 

Radios exported from the West Coast of the USA and found in the collections of present-

day NZ collectors are Los Angeles manufactured sets 1, usually with factory-fitted 230v line-

voltage power transformers and commensurate circuit componentry. 
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The Jackson Bell Co (J.B.) was an early arrival into the Gilfillan Bros “stable”. Herb Bell, 

J-B’s Managing Director (and personal friend of Sennet Gilfillan, M.D. of Gilfillan Bros) 

was quick to see the advantage of the export radio business.  

In late 1930 and into 1931, following the introduction of their phenomenally successful 6 

tube TRF, Model 62 “Midget” series with many design variations in both Moderne and 

Cathedral cabinet styles, Jackson Bells Model 62 appeared in New Zealand and was seen 

here branded ‘Lyra-Tone’ and ‘Eagle’, (export-only brandings we believe.) In 1931/32 JB’s 

‘Pee Wee’ “Peter Pan” Cathedral (a 12-inch-high Export Model using Chassis Model 84), 

(1931) the “Peter Pan” Cathedrals and mantel models employing JB’s chassis Model 25, 

(1932) as well as the Gilfillan Model 5 and 5T chassis midgets from 1932 all these imports 

were sold in NZ with ex-factory, 230 line voltage transformers. (Refer to Model # variations 

in the table below). 

The following table (in alphabetical order by Manufacturer) provides a summary of some of 

the variety of Los Angeles radio manufacturers, whose export product (L.A. Factory –fitted 

230v line voltage) arrived in NZ between 1930 and 1938 contributing hugely to the growth 

of the radio industry in NZ (up to the introduction of NZ Government import restrictions in 

1938 under the Michael Joseph Savage led Labour Govt.). This list, while certainly not 

exhaustive, is an excellent indication of the value that many Los Angeles-based radio 

manufacturers placed upon what was for them, a thriving export market. Every dollar 

counted in those tough, competitive years of the radio industry during the Great Depression. 

Manufacturer Brand 

name(s) 

Year. Model # Description 

Austin same 1931 & 32 “B” & Jnr Cathedrals 

Champion same 1931 & 34 S2, 5T Cathedral & 

Mantel 

Chanticleer Same 1934   Table 

Custom Built Crown 1931/32   Cathedral 

Echophone Same 1930/31 “C”, S4, S5, 

40, 60, 80, 90 

Cathedrals & 

Console  

El Rey Same 1931/32   Cathedral 

Flint Same 1931   Cathedral  

(8 tubes) 

Gilfillan Same, Liberty 

5, Crusader, 

Golden Knight 

1930, 32-36 105, 5, 5T, 

57X, 63B, 

510, 8T, 515 

Pee Wees, 

Mantel, 

Tables, 

Console 

Herbert Horn Tiffany-Tone 1931, 33-35 158, 62 (JB. 

Lyre Grilles) 

Moderne-

Mantel & 

Table 
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Jackson Bell Same, Lyra-

Tone, Eagle 

1931/32 25, 84, 62, 63 Cathedrals, 

Moderne’s, 

Pee Wees 

Keller-Fuller Radiette / 

Radiette Jnr 

1930 - 32 F12, 40, 60, 

70, 80, 90 

Cathedrals, 

Moderne, 

Table, Console 

Kemper Kompak 1930 80 Moderne 

/Table 

Longs Radio Cardinal 1931 91 Cathedral 

Master Same. (Mighty 

Midget) 

1930 70 Cathedral 

Mission Bell Same 1933/34, 1937 43 Chest-Mantels, 

Table  

Patterson Same 1934-36 70, 75, 80, 

175, 185,186, 

275, 1105 

Cathedrals, 

Table, Console 

Plymouth Same 1930 & 31 3 & G Moderne & 

Cathedral 

Seeley Lark 1932   Pee Wee 

Taylor-Travers Triumph 1931   Cathedral 

Western Auto-

Supply Co 

Air Patrol 1934 / 35 5T? (GB 

Chassis) 

Table 

Zaney - Gill Vita Tone 1931 54 Cathedral 

 

New Zealand Importers, Distributors & Agents: 

There are several companies that were appointed NZ Importers/Agents and distributors for 

radios produced in Los Angeles (including Gilfillan Bros Ltd) and these companies were 

located NZ-wide. Among the most prominent of these were: 

Harringtons (NZ) Ltd. Branches in Auckland & Wellington.  

(Early Gilfillan South Island Agents: Brehaut Bros. Timaru.). 

Royds Howard Ltd. Christchurch. 

Samuel Turner Ltd. Wellington. 

Benge & Co Ltd. Timaru. 

Mc Cabes Radios Ltd. Auckland. 

There would doubtless have been other companies involved in bringing the wealth of radios 

and ancillary equipment into NZ during this time and the author makes no claim as to this 

list being exhaustive. 

 

Footnote: 

It is with a great sense of pride that I am associated with both S.C.A.R.S (Southern California 

Antique Radio Society) members; President Jim Ryan and Richard Gray in South California, 
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as we continue our seventh year of researching the history of the Los Angeles radio 

manufacturing industry. Jim’s dedication-to-task, astonishing desktop-publishing output and 

skill, combined with his passion for researching LA Radio Manufacturing companies, which 

when combined with Richards brilliant technical mind and his passion for recording (in his 

wonderful dossiers) the fine detail of every Los Angeles-manufactured radio he ever 

collected or could locate in the collections of other enthusiasts since the early 1990’s, just 

leaves me in awe. (Richards knowledge of the output of the Jackson-Bell Co is quite 

certainly, without parallel or peer in the world.) My role here for the last seven years is as 

an historian specialising in Los Angeles Radio Manufacturing history, supporting these two 

amazing people. As this story “goes to press” Jim is building (designing/coding) our website 

“The History of Radio Manufacturing in Los Angeles. (1 Jackson Bell.)” So, a huge “Thank 

You” is due to these two close friends who continue to inspire and encourage me. It is with 

gratitude to them and indeed to all the radio collecting and historical fraternity (in NZ and 

California especially) that I can bring this story to you.  
 

We would value any information regarding any Los Angeles manufactured radio you may 

have (or know of) that will assist in our continued research. Of particular interest to us are 

any Jackson Bell, Gilfillan, Lyra Tone or Eagle branded radios.  
 

As I hope you can now appreciate there is indeed a New Zealand radio industry story to 

relate very closely connected with that of Los Angeles. It is a privilege to be able to bring 

some of it to you. I hope you have enjoyed these two articles. 

Mark Thomson. Auckland. October 2020. mark.raymond.thomson@gmail.com 
 

1 Non-Los Angeles manufactured Radios eg. from San Francisco manufacturers (Gilfillan Bros S.F. factory) 

for example the 1932 Remler Model 21 “Minuette”, the 1931 Model 14, “Cameo” and the pretty, 1930 Rola, 

Model 89 ‘Consolette’, were all exported to NZ but are not included here. 

 

  

62



Bryan Powell’s Technical Museum  
 

My love for collecting old electrical appliances, 

or to be more exact, the advancement of electrical 

appliances, started off with Antique Irons for a 

display in my home pub. When I moved from SA 

to NZ, our first house was a pole house which had 

a beautiful built-in games room with a Kauri bar.  

It needed a theme, so with the love of antiques I 

started to collect irons.  However, since I am in 

the electrical field, it did not take me long to 

switch to radio.  As I believe that most collectors 

have a hording instinct, it also did not take me long to outgrow my area and my bar was soon 

overrun with antique radios. 

With this in mind, and also a love for nature, we sold up and bought a small life style block 

in the Silverdale area.  I found a place with a few acres for some sheep and bee hives, also a 

large double garage and a 120 m2 well insulated Barn.  The Barn then became my Man Cave, 

well at least ½ of it, as my wife is a keen sower and she also needed some space for a Girl 

Cave.  I suppose 60 m2 is not bad for a Man Cave.  With more space my collection soon 

expanded to cover the history of early electrical equipment.    

 

This now includes valves, batteries, speakers, recording devices, projectors, test equipment, 

telephones and of course radio.  Of all the categories, my true interest is the valves, preferable 

the beginning to early 30’s.  My main aim is to one day get a De Forest Audion although I 

do realise that will most probably never happen. 
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I try to keep all items early i.e. 

1940’s backwards with a few 

exceptions.  Most items on 

display have a description card 

attached which shows the 

manufacture year and brief 

explanation.  

Last year I did have a couple of 

Car clubs pass through which 

included a brief tour and tea.  I do 

believe what is the point of 

collecting if you cannot show 

your display onto interested 

parties. 

Sometime in the future, when I 

have more time, I do plan to open 

it up to groups for tours, which 

could be children to adults.  Even 

now, if anyone is interested in a 

visit, I would be happy to extend 

my welcome.  I also know that 

my collection is nothing 

compared to other collectors so 

maybe others could do the same 

as me and we could put a 

collection group together. 
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Vintage Radios!    from Val Hawtree  
 

Atwater Kent, Patterson, Zenith, Fairbanks, Morse, Columbus, Phillips, Courtney and many 

more strange names I'd never heard of a few years ago that are now part of my daily life. 

Cathedral, Tombstone, Console, Table, Armchair, Breadboard are all in there too. These I 

have learned are types of radios. Boy did I get it wrong when he first came home and said 

“come and see. I've bought us a tombstone” and ….. a breadboard is not something to slice 

the bread on. No! It is a valve radio built on a flat board without a cabinet. it’s been quite an 

ongoing learning curve.  

In fact, there are around 800 or more of them of all brands and types. Not to mention all the 

books, circuit diagrams, knobs, dials and over twenty-one thousand valves that are all part 

of it. “They” are the radios that make up our vintage valve radio collection.  
 

This started with a desire on Graham’s part to save these relics of the past from certain 

destruction and ultimate extinction, in other words, from the dump! This was fine by me. 

After all a man needs a hobby …... doesn't he? Okay, but as they slowly began taking over 

the house, it became apparent that they needed a home of their own - hence the building of 

our museum which is due to be finished later this year.  

The majority of the collection is wooden cabinet radios. The cabinets of some are works of 

art and a credit to the craftsmanship of by gone days especially when you consider that this 

work was all done by hand. None of the fancy tools that are available today. Many arrive 

here in a sad condition with cabinets in need of a great deal of time-consuming restoration. 

One of the biggest problems is having borer. Those are wee tiny wood eating insects. I’ve 

become quite used to the smell of the chemical mix himself has devised to treat this problem.  
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Getting the radio working is another matter. We are lucky to have a network of keen restorers 

who are always happy to help each other out, especially with a technical challenge, but as 

with a lot of hobbies most of us are getting older and there are not the young people stepping 

up to learn the art of valve radio servicing - but that too is another matter.  
 

Replacement parts are another issue therefore it is very seldom that anything is discarded. 

This is the reason why we have twenty-one thousand valves, all catalogued and able to be 

located at a moment’s notice, and a similar number of knobs (but not so easily located). But 

all neatly stored none the less, these and other parts such as magic eyes, dial glasses and 

more are available to be shared with other restorers and collectors around the country or 

further afield and are frequently requested and dispatched.  

The radios range from 1920s to 1940s. It is interesting when people come to visit and recall 

listening to war news and Churchill speaking while gathered around “one of those” as they 

point to a particular radio. Quite often, being Kiwis, it’s “we had one of those in the cow 

shed”. Wherever it was, most of our generation remember them with fond sentiment.  

 

 
 

Part of the collection is made up of Bakelite radios. These are the radios that were popular 

during the Art Deco period and are still popular today. Compact and available in many 

colours, they suit a lot of people rather than the heavier wooden cabinets. Bell Colt and 

Admiral being two common varieties.  

A fun but not really vintage area, is a collection of novelty transistor radios; a watering can, 

Mickey Mouse, a hamburger, a packet of tea bags are just a few examples. These appeal to 

the youngsters and amuse the older. 

There are also a few old-time gramophones with the wind-up handle and old 78 records. The 

kids are fascinated by these and are intrigued by the “huge CDs” being played. Even CDs 

are on the way out now so I guess someone in the not too distant future will have a vintage 
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display based around these. Wax cylinders played on even older machines and large horn 

speakers create a lot of interest and amazement. (I'm just pleased that era has passed and I 

don't have to clean them.) Most of the radios have been fully restored to full working order 

and as near as possible original condition.  

Restoration is not always an economical proposition so there are a few kept as static displays.  

The restorations always present some kind of challenge and often involve sharing and 

collecting information and parts from all around the country or the world. This is an 

awesome way to meet some interesting people and to make new friends and, as with Amateur 

Radio, we have done both.  

Occasionally we will have a request to sell a radio. This is usually because someone has 

sentimental memories attached to that particular brand or type of radio. It depends on how 

sentimentally attached Graham is to the machine and his chances of finding another.  

One gentleman looked at a specific radio and became very emotional as he told us how much 

he regretted that his grandmother's radio “like that one had been sold”. As he told his story, 

including when and where the sale had taken place, we were able to tell him he was looking 

at Granny's radio. Yes, we had bought it and yes, we were happy to give it to him. The odds 

of that happening who knows? 

 

 
 

When our museum is completed and our radios are in their forever-home instead of in the 

kitchen, in the lounge, the office, the shed and anywhere else there may be a space (highly 

unlikely) we would love to invite you to come and visit. Who knows you may be tempted to 

join our hobby? After all there are vintage radio collectors’ clubs and groups worldwide.  

This item appeared in the NZART WARO newsletter September 2020. Val is the wife of 

NZVRS member Graham Hawtree, Whanganui. 
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Eclipse Radio - A Dunedin Radio Shop   by Bruce McMillian 

New Zealand cities were once awash with Radio Shops, I don't know them all but it would 

certainly be interesting to hear from others about Radio shops throughout NZ. 1 

Christchurch to name a few had “The Radio Shop” in Chancery Lane and Tricity House in 

Manchester street, Wellington had Lamphouse, Wisemans, and many others, Auckland had 

Gilberts in Anzac Avenue and S.O.S. in Queens street they are the ones that I have visited 

at some time, but I know there were many others. 

In Dunedin the one I know best is Eclipse Radio in Lower Stuart Street. 

I will try and trace the history of Eclipse Radio. When I was building and listening to Crystal 

sets, Hiker's one and Hiker's two the place to go to for all the bits you needed was Eclipse 

Radio, later I discovered McCarthy's at the bottom end of Stuart Street. It is worth noting 

that McCarthy's were once the largest Radio Mail Order Business in NZ. Stuart Street was 

a real hunting ground for those interested in Radio, Hi fi, Cameras and many other great 

gadgets. 

 

I worked as a maintenance engineer for a company that had sold punched card and computer 

equipment in Dunedin. Visits to two of our customers; the Dunedin City Corporation (now 

Dunedin Council) in the Town Hall on the Octagon and Cadburys in Castle Street (plus 

others) meant that Lower Stuart Street was often traversed during the working day. It was 

always an interesting walk as you could walk down the street on the north side passing 

Eclipse Radio, then Turnbull and Jones before passing and maybe visiting McCarthys. The 

way back up on the south side of the street there was “Clifford Browns for Bikes” with Vespa 

Motor Scooters as well, then Acme Robertson's - a second hand shop come pawn broker, 

where all sorts of goodies would turn up in their window from time to time. 

Eclipse Radio really began to gather its followers when Ted Reid took over in about 1942. 

Ted told me he had bought a suitcase of bits and pieces from the previous owner Ray Walker 

(later of the Radio Shop in Chancery Lane, Christchurch - a great shop to visit when in 

Christchurch). Ted set about building up a following by suppling parts and complete radios 

from 134 Stuart Street. 

 

I well remember buying batteries for the 

Hikers Two, on which I listened to such 

stories as “Randy Stone”, “I cover the 

Night Beat” and of course a great 

selection of music. One of the items that 

was always sought after was the 

Lamphouse Annual, which on getting it 

home you would spend hours looking through its many packed pages of components, radio 

kit-sets and lots of hints and kinks, along with much other useful data. 

Ted had Eclipse for around ten years, he created a real stir in Dunedin years before 

Television arrived in NZ, when he brought back from England a console TV set which 

stopped the traffic on its way into town from the south (the airport and Taieri). The TV was 

set up in Eclipse Radio's window showing a pattern on its screen, however the service man 

had arranged a patch on the inside of the front window so that when you placed your hand 

over that area, the pattern on the screen would change. 

Ted was a trained Radio Service man who at one time was Calder McKay's serviceman. 

Unfortunately, Ted was colour blind - how he got around the “body, end and dot” and other 

colour codes I don't know.  

1946 advert in the ODT 
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However, I do recall one incident he 

told me about; when delivering a 

repaired radio from Calder Mckay's 

to its owner somewhere in North 

Dunedin he was traveling north 

along George Street opposite the 

Knox Church on his motorbike. He 

had carefully balanced the radio on 

the bike's tank but when his wheels 

got caught in the tram tracks, off he 

came. Quickly he set about 

collecting the radio and the 

motorbike, but as he did so he 

noticed that the passengers on a 

passing tram where laughing at him. 

He finally figured out why when he 

realised that he had torn his trousers 

and that his only pair of underpants 

happened to be in the wash that day. 

He was a real character and a 

generous person. His great passion 

in life was motor cars, and at the 

local speed way at Tahuna Park the 

meetings were often livened up by 

Ted in his what would now be call a 

TQ car I guess. That was only part of the action, as many famous speedway riders made their 

appearances at Tahuna. Ted retired from Eclipse Radio which by then was called Eclipse 

Radio and Hobbies as Ted also sold model aircraft, ships and whatever. Ted established 

Radio Wholesalers in Upper Dowling Street, (later Radio Accessories) where he also set up 

a manufacturing facility building Westminster radios and TV sets (possibly from Philips 

 
Westminster TV above and 

Westminster radio below 
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kitsets?) using his own staff and members of the local Ham Radio Club to build them. George 

Hedges managed that for him as well as Radio Wholesalers. Ted sold out to Wattie Matheson 

and went selling Triumph Cars for T R Taylors in Princess Street. I am not sure how long 

Wattie had the shop for, but he sold to Jim Callahan, who was there for a brief time. Jim 

then sold the business to Jim Goudie and Jack Revel where they operated successfully for 

many years. 

Bob and Jean Lewis then took over Eclipse. In 1976 Bob sold to Les Wong and Bruce and 

Lesley McMillan. Les worked with Bob Lewis for about a year while Bruce completed a 

contract with his employer. At the end of 1977, Bruce joined Les who then decided to sell 

his share to the McMillans. 

The McMillans were there until March 1993 when the business, then called Eclipse Radio 

and Computers, was sadly closed. 

During the time 

we owned 

Eclipse, many 

and varied extra 

items were sold; 

calculators, 

watches and most 

of all computers; 

Apple, 

Commodore, 

Atari Sytem80 

and other brands. 

Repairs were 

carried out by 

various 

servicemen 

whose names 

mainly elude me now. When we closed the shop Dan Armstrong, who ran his Broadway 

Radio and TV repair business from the Eclipse Radio lower floor, also closed. 

There are other details like where did we purchase our stock and other matters of interest 

that we do not have space for. 

Apart from Eclipse there were other shops and most retailers had their own service 

departments; McCracken and Walls Courtney Radios, Columbus Radio, Paterson and Barr, 

Cooks Radio, Hayward's Radio, Calder Mckay and Lora Shields. The list goes on as no 

doubt it does for other towns.  

Any comments, corrections and feedback would be welcome.  

Bruce McMillan <brucemcm@xtra.co.nz> 

1 There was a list of radio dealers nation-wide 1929-37 in NZVRS Bulletin Vol 30 -4 and 

authorised Ultimate Echo distributors (1955) in Bulletin Vol 31-3 available at nzvrs.com 

 

 

71



 

 

Eclipse display of Casio Calculators above and software below. 

 

 

Through the years Eclipse Radio evolved into Eclipse Radio and Television, Eclipse Radio 

and Hobbies, Eclipse Radio and Computers. 
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The site of Eclipse Radio premises on the right-hand corner in the 

Manchester Unity Chambers building 134 – 142 Stuart Street, Dunedin. 

It is now a café. 

Built in 1882/3 the original structure was seriously refurbished including rear extensions in 

1932/33. Dennison Engineering operated from the building for many of the early years. 
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Some background on Ediswan and Radio 
from an initial thought of Graham Street 

 

It all started with a message from our Auckland member Graham Street (ex Philips Industries 

NZ).  Hi David, reading John Stokes book "70 Years of radio Tubes and Valves", Pages 190 

& 191, I note Ediswan were the world’s first company to make a radio valve – in 1904.  

Regards, Graham Street.   

Graham was related to the inventor Joseph Swan albeit distantly – his great, great, great, 

great grandfather George Cameron’s grandson was Joseph Swan. 

Sir Joseph Wilson Swan FRS (31 October 1828 

– 27 May 1914) was an English physicist, 

chemist, and inventor. He is primarily known as 

an independent early developer of an 

incandescent light bulb but did some other things 

as well! 

Early life 

Joseph Wilson Swan was born in 1828 at Pallion 

Hall County Durham. His parents were John 

Swan and Isabella Cameron. Swan was 

apprenticed for six years to a Sunderland firm of 

druggists, Hudson and Osbaldiston. However, it 

is not known if Swan completed his six-year 

apprenticeship, as both partners subsequently 

died. He was said to have had an enquiring mind, 

even as a child. He augmented his education with a fascination of his surroundings, the 

industry of the area and reading at Sunderland Library. He attended lectures at the 

Sunderland Atheneum. Swan subsequently joined Mawson's, a firm of manufacturing 

chemists in Newcastle upon Tyne started by his sister Elizabeth’s husband, in 1828.  In 1846, 

Swan was offered a partnership at Mawson's. This Newcastle upon Tyne company 

subsequently became known as Mawson, Swan and Morgan until its end in 1973.   

Swan lived at Underhill, a large house where he conducted most of his experiments in the 

large conservatory. The house later became 

Beaconsfield School - a private co-

educational grammar school where some of 

Swans original electrical fittings remained 

visible for many years. 

In 1850, Swan began working on a light bulb 

using carbonised paper filaments in an 

evacuated glass bulb. By 1860, he was able to 

demonstrate a working device, but the lack of 

a good vacuum and an adequate electric 

source resulted in an inefficient light bulb with 

a short lifetime.  

In August 1863 he presented his own design 

for a vacuum pump to the British Association 

for the Advancement of Science. The design 

used mercury falling through a tube to trap air 

from the system to be evacuated. Swan's 

design was similar in construction to the 

Sprengel pump predating Herman Sprengel's 
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research by two years. (It is noted that Sprengel 

conducted his research while visiting London and would 

likely have read the reports of the British Association for 

the Advancement of Science.) Swan and Edison are 

however later reported to have used the Sprengel pump 

to evacuate their carbon filament lamps. 

When working with wet photographic plates in the late 

1860’s, Swan noticed that heat increased the sensitivity 

of the silver bromide emulsion.  In 1864, Swan patented 

the transfer process for making carbon prints, a 

permanent photographic process. By adding this transfer 

step, Swan was able to easily make permanent 

photographs with a full tonal range.  By 1871, he had 

devised a method of using dry plates - substituting 

nitrocellulose plastic for glass plates, thus initiating the 

age of convenience in photography. Eight years later, he 

had patented bromide paper, developments of which are 

still used for black-and-white photographic prints today.  

 

In 1875, Swan returned to consider the problem of the 

light bulb now with the aid of a better vacuum and using 

a carbonised thread as a filament. A significant feature 

of Swan's improved lamp was that there was very little 

residual oxygen in the vacuum tube to ignite the 

filament, this allowed the filament to glow almost white-

hot without catching fire. However, his filament still had a low resistance and needed heavy 

copper wires to supply it from a low impedance supply. 

Swan first publicly demonstrated his incandescent carbon lamp at a lecture for the Newcastle 

upon Tyne Chemical Society on 18 December 1878. However, after burning with a bright 

light for some minutes in his laboratory, the lamp broke down due to excessive current. On 

17 January 1879, this lecture was successfully repeated with the lamp shown in actual 

operation. On 3 February 1879, he publicly demonstrated a working lamp to an audience of 

over seven hundred people in the lecture theatre of the Literary and Philosophical Society of 

Newcastle upon Tyne. Swan now turned his attention to producing a better carbon filament 

and especially the means of attaching its ends. He devised a method of treating cotton to 

produce a "parchmentised thread" obtaining British Patent 4933 on 27 November 1880.  

His house, Underhill, Low Fell, Gateshead, was the world's first to have working light bulbs 

installed. The Lit & Phil Library in Westgate Road, Newcastle, was the first public room lit 

by electric light during a lecture by Swan on 20 October 1880.  

In 1881, he founded his own company; The Swan Electric Light Company and started 

commercial production.  

The Savoy, a state-of-the-art theatre in London, was the first public building in the world lit 

entirely by electricity. Swan supplied about 1,200 incandescent lamps, powered by a 90-

kilowatt (120 horsepower) generator located on open land near the theatre. The builder of 

the Savoy, Richard D'Oyly Carte, explained why he had introduced Swan's electric light: 

"The greatest drawbacks to the enjoyment of the theatrical performances are, undoubtedly, 

the foul air and heat which pervade all theatres. As everyone knows, each gas-burner 

consumes as much oxygen as many people, and causes great heat beside. The incandescent 

lamps consume no oxygen, and cause no perceptible heat.”  However, the first generator 

proved too small to power the whole building and although the entire front-of-house was 
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electrically lit, the stage was lit by gas until 28 December 1881. At that performance, Carte 

stepped onstage and broke a glowing lightbulb before the audience to demonstrate the safety 

of Swan's new technology. On 29 December 1881, The Times described the electric lighting 

as visually superior to gaslight. 

The first private residence, other than the inventor's, lit by the new lamps was that of his 

friend, Sir William Armstrong at Cragside, Northumberland. Swan personally supervised 

the installation there in December 1880.  

Swan's carbon rod lamp and carbon filament lamp, while functional, were still relatively 

impractical due to low resistance (needing very expensive thick copper wiring) and short 

running life. While searching for a better filament for his light bulb, Swan inadvertently 

made another advance. In 1881, he developed and patented a process for squeezing 

nitrocellulose through small holes to form conducting fibres. This was used by Swan for 

filaments in their bulbs. The textile industry later came to use this process. 

The first ship to use Swan's lighting invention was The City of Richmond. She was fitted 

with incandescent lamps in June 1881. The Royal Navy also introduced them to their ships 

soon after; with HMS Inflexible having the new lamps installed in the same year. 

An early use in engineering was during the digging of the Severn Tunnel, where the 

contractor Thomas Walker installed "20-candlepower lamps" in the temporary pilot tunnels. 

Swan was one of the early developers of the electric safety lamp for miners, exhibiting his 

first model in Newcastle upon Tyne on 14 May 1881. This required a wired supply, so the 

next year he presented one with a battery, and other improved versions followed. By 1886, 

a lamp with better light output than a flame safety lamp was in production by the Edison-

Swan Company. However, it suffered from lack of reliability and was not a success. It took 

another 20 years or so of development before effective electric lamps were in common use.  

 

Association with Edison 

Edison & Swan United Electric Light Company, otherwise known as "Ediswan", came from 

independent lines of inquiry. Swan's incandescent electric lamp was developed at the same 

time Thomas Edison was working on his incandescent lamp. Swan first successful lamp and 

Edison's lamp were both patented in 1879. 

Edison's goal was for his lamp to be used as part of a much larger system: a long-life, high-

resistance lamp that could be connected in parallel to work economically with the large-scale 

electric-lighting utility he was creating. Swan's original lamp design, with its low resistance 

(the lamp could only be used in series) and short life span, was not suited for such an 

application. However, Swan's prior art display and strong patents in Great Britain led, in 

1883, to the two competing companies merging to exploit both Swan's and Edison's 

inventions with the establishment of the Edison & Swan United Electric Light Company.  

Later known commonly as "Ediswan", the company initially sold lamps made with a 

cellulose filament that Swan had invented in 1881, while the Edison Company (USA) 

continued using bamboo filaments for sale outside Britain.  

In 1886, Ediswan moved production to a former jute mill at Ponders End, North London.  

In 1892, General Electric (GE) began exploiting Swan's patents to produce cellulose 

filaments, until they were replaced in 1904 by a GE developed "General Electric Metallized" 

(GEM) baked cellulose filaments. 

In 1916, Ediswan set up the UK's first radio thermionic valve factory at Ponders End. This 

area, with nearby Brimsdown subsequently developed as a centre for the manufacture of 

thermionic valves, cathode ray tubes, etc., and nearby parts of Enfield became an important 

centre of the electronics industry for much of the 20th century. Ediswan became part of 

British Thomson-Houston and Associated Electrical Industries (AEI) in the late 1920s. 
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Ediswan (Edison & Swan Electric Light Company) 

The company produced a wide range of vacuum tubes and cathode ray tubes under the names 

Ediswan or Mazda. The company was formed in 1883 following the merger of the Swan 

United Electric Company and the Edison Electric Light Company. 

Joseph Swan had established the Swan United Electric Company in the early 1880s to market 

the incandescent lamp bulbs he had invented. In 1882 the British Edison Company of 

Thomas Edison attempted to sued Swan, claiming infringement of Edison’s U. S. patent of 

1879; however, lawyers soon became aware that Swan would be able to demonstrate prior 

research and publication, and instead suggested a negotiated merger with Swan’s company. 

The lamp bulbs manufactured by the Ediswan company were almost entirely to Swan’s 

design.  

The company had its offices at 155 Charing Cross Road, London, and factories in 

Brimsdown, Ponders End and Sunderland. 

In 1928 the firm was acquired by Associated Electrical Industries. In 1956 a new cathode 

ray tube plant was opened in Sunderland. 

The Ediswan company was renamed Siemens Ediswan following the takeover of Siemens 

Brothers by A.E.I. in 1957. In 1964 A.E.I. merged its lamp and radio valve manufacturing 

interests with those of Thorn Electrical Industries to form British Lighting Industries Ltd. 

Thomas Edison turned his attentions to electric lighting towards the end of 1877. He believed 

that commercially successful lighting needed to have similar characteristics to the existing 

gas lighting. His early experiments using carbonized paper and carbon were failures. The 

lamp usually cited as his first success was made on 19th October 1879 but the carbonized 

cotton used as the conductor was still very fragile. He later found that a particular type of 

Japanese bamboo was the most satisfactory.  

Edison was not the first to patent the modern design of the light bulb - Swan's patent predated 

his. Edison lost in the British courts for infringement of Swan's patent. As part of the 

settlement, Edison was forced to take Swan in as a partner in his British electric works. The 

company was called the Edison and Swan United Electric Light Co. Eventually, Edison 

acquired all of Swan's interest in the company.  

1883 In the United States, Edison didn't have the chance to put up a fight. The U.S. Patent 

Office had ruled on October 8, 1883 that Edison's patents were based on the prior art of a 

man named William Sawyer and were invalid. In addition, Swan had already sold his U.S. 

patent rights to the Brush Electric Company in June of 1882.  

1883 The Edison and Swan United Electric Light Co Ltd was registered on 26th October, 

manufacturers of electric incandescent lamps and fittings.  The company office was at 155 

Charing Cross Road, London, and factory in Ponders End. 

Ambrose Fleming is alerted to the “dark effect” noticed by Edison in carbon lamps whereby 

after hours of operation his lamps had a darkened interior glass coating, and more 

importantly was the outline of the filament holding wired especially at the negative supply 

end in this coating. This leads Fleming to develop the diode and patent it in 1904. 

After c.1908 the Edison and Swan United Electric Light company seems to have been 

increasingly known as Edison Swan Electric Co although the original name was used up 

until at least 1916.  

1909 Tungsten filaments had largely replaced carbon filaments in lamps.  

1914 Ediswan are manufacturers of drawn wire (tungsten) and carbon filament lamps, 

general electric light apparatus and fittings. 

1916 Ediswan set up Britain's first radio thermionic valve factory at Ponders End. This area, 

with nearby Brimsdown, subsequently developed as a centre for the manufacture of valves, 

cathode ray tubes etc and with nearby Enfield became an important centre of the electronics 

industry for much of the 20th century.  
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WWI: Edison and Swan Electric Light works (Ponder's End, Middlesex) doubled 

production of bulbs and tubing; special glasses developed for 0.5W lamps, signalling lamps 

and wireless valves. Edison Swan and Cossor began quantity production of thermionic 

valves for the armed forces.  

Edison Swan (or later Siemens Edison Swan) produced a wide range of vacuum tubes and 

cathode ray tubes under the names "Ediswan" or "Mazda" and the 1964 Mazda Valve Data 

Book claimed: "Professor Sir. Ambrose Fleming... was Technical Consultant to the Edison 

Swan Company at the time. It was this close co-operation between University and Factory 

which resulted in the first radio valve in the world."  

1920 January. Physical and Optical Societies Exhibition. Exhibited wireless telegraphy. 

1920s Ediswan became part of British Thomson-Houston Co (BTH)  

1923 - 1925 Ediswan range of Crystal Sets was designed for personal listening through a 

single pair of headphones. It used a mineral crystal, commonly galena, as a detector.  

1928 As part of the formation of Associated Electrical Industries (AEI), the new company 

bought Edison Swan Electric Co (Ediswan) which then took on valve production for the 

whole company.  

1928 As part of the rationalization involved in forming AEI, Metropolitan-Vickers's 

merchandising businesses, including Cosmos, were transferred to Edison Swan Electric Co. 

The domestic appliance work was mainly transferred to Harcourts and the Cosmos works 

concentrated on the manufacture of lamps and valves.  

1936 Started production of cathode ray tubes for the new BBC television service.  

1937 Radio valves, accumulators, electric lamps and cable manufacturers. "Ediswan" 

Electrical Products.  

1949 The Edison Swan Electric company absorbed Edison Swan Cables Ltd of Lydbrook 

and Cosmos Manufacturing Co manufacturing valves at Brimsdown and Sunderland and it 

was expected later that year to absorb Harcourts Ltd, another subsidiary of AEI and maker 

of electrical light fittings.  

1952 The Edison Swan Co purchased British Mechanical Productions Ltd and its subsidiary 

General Accessories Co Ltd, which made electrical accessories under the Clix brand and 

radio and television components, thereby filling a gap in parent AEI's range of products.  

1956 a new cathode ray tube plant was opened in Sunderland. 

1956 Siemens and Edison Swan Electric Co were amalgamated. The company was renamed 

Siemens Ediswan following the takeover of Siemens Brothers by A.E.I. in 1957.  

1964 A.E.I. merged its lamp and radio valve manufacturing interests with those of Thorn 

Electrical Industries to form British Lighting Industries Ltd. 

 

Later life of Swan 

Joseph Swan received the highest decoration in France, the Legion of Honour, when he 

visited the 1881 International Exposition of Electricity, Paris. The exhibition included 

displays of his inventions, and the city was lit with his electric lighting. 

In 1894 Swan was elected a Fellow of the Royal Society (FRS) and in 1898 he was elected 

president of the Institution of Electrical Engineers. At the time, Swan was one of its three 

honorary members, the other two being Lord Kelvin and Henry Wilde.  In September 1901 

he was awarded the honorary degree of Doctor of Science (D.Sc.) from Durham University. 

He also served as president of the Society of Chemical Industry in 1901 and in 1903 he was 

chosen as the first president of the Faraday Society. 

In 1904 he was knighted by King Edward VII, awarded the Royal Society's Hughes Medal, 

and made an honorary member of the Pharmaceutical Society. Swan died 27 May 1914. 

The London Power Company commemorated Swan in 1945 by naming a new 1,554 GRT 

coastal collier the SS Sir Joseph Swan.  
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Mountjoy Radio Royal Oak Showrooms – before (1950’s?) and now 
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MARKETPLACE 
 

Advertisements should be neatly hand printed, 
typed or printed onto a separate page, posted to 

the NZVRS or emailed to nzvrs@pl.net   
Often a picture will help members understand 
your item. No verbal or telephoned adverts thank 
you, and don’t forget to include some contact 
details; eg postal, telephone & email. There is no 
charge for members’ adverts but the NZVRS is 
not responsible for the outcome of any 
transactions between members. 
 

AVAILABLE 
Valve Cartons Final Run on these - no more to 

be made by Paul: – plain white flat packs 
• Small size $15 per 100 
• GT size $15 per 100 
• Medium size $18 per 100 
• Large size $25 per 100 

NZ & OZ supplied, contact Paul for post and 
package charges per order. 
Contact: Paul Burt, 44 Hastings St West, 
Christchurch 8023.  
Tel: 03 - 960 7158, Mob: 021 0236 1748 
Email: paulburt444@gmail.com  
 

Society Sales: 
NZVRS supplied CAPACITORS for sale to 
NZVRS NZ members only please. Order via 
Bryan Powell, 279 Spur Road, RD3, Silverdale  
0993. Tel: 09 - 44 22 514 or mob: 029 415 5119  
Email:  bapowell@xtra.co.nz   
 

Metal polyester film, axial leads, (µF): 
0.001 630 Volts 60 cents each 
0.002 630 volts  60 cents each 
0.005 630 volts  60 cents each 
0.01 630 Volts 60 cents each 
0.022 630 Volts 60 cents each 
0.033 630 Volts 60 cents each 
0.05 630 Volts 60 cents each 
0.068 630 volts  60 cents each 
0.1 630 Volts 60 cents each 
0.22 630 Volts 60 cents each 
0.33 630 Volts 60 cents each 
1 µF 400 Volts $1.00 each 
 
 

Electrolytic capacitors, polarized, axial 
10 µF  450 Volts $1.50 each 
10 µF 600 Volts $3.00 each 
20 µF 450 Volts $2.00 each 
40 µF 450 Volts $3.00 each 
47 µF 450 Volts $3.50 each 
100 µF 450 Volts $5.00 each 
 

Lamps 6.3 volts 150 mA (low wattage)  
MES & Bayonet   50c each 
 

Extra specials while stocks last: 
Box of 10, globular 12volt, 250mA MES 
lamps at $2 per box. Limited supply – only 
one box per order please. 
 

For all orders please add $5.50 for P&P. 
---------------------------------------------------- 
 

 
 

Power plugs (Tilley white plastic type with 
unprotected brass pins as pictured above) 
available at 50 cents each plus $4 post and 
package per set of 4 (ie $6 for set of 4, 
posted to an NZ address).   
 

KTW62 valves (actually VR100 10E/278 
or 6U7 GT, CV1100) NOS $1 each 
collected club nights or $15 for packs of 5 
P&P inclusive. Quantity limited and may be 
rationed per member.  
Contact the NZVRS Secretary Paul 
Woodcock, 2 Levy Road, Glen Eden, 
Auckland 0602.  
Email: Paul.Woodcock@wsp.com 
 

 

All Society Sales cheques to be made out to 

the “NZVRS” and crossed "Not 

Transferable" please.  Direct banking 

options are available to the NZVRS ASB 

bank account – see bottom of page 2. 
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