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EDITORIAL 
 

Wow we now come up to our 40th year as a 
society. I imagine John Stokes would have 
been chuffed – a far cry from the initial 30 
members, meeting in his back workshop on 
Dominion Road (where there were not enough 
chairs and attendees were invited to bring 
their own or sit on the floor)!  As recognition 
for those 6 foundation members who have 
continued to maintained 40 years continuous 
membership, the 2019 AGM has granted them 
free membership for life. A certificate to this 
effect will be in the post late November (The 
initial NZVRS meeting was held on the 26 
November 1979). Also, as recognition of the 
40 years past, we plan to hold a “convention” 
styled event next year from about 6 – 13th 
September 2020 with a display open to the 
public from about the 8th and then a 
convention styled dinner on Saturday 12th. 
Details will be outlined at the AGM on 18th 
July 2020 if not before and emailed or posted 
to members where we have no email address.  
See AGM stuff further in this bulletin.  
Details for the 40th will also be on the website 
at nzvrs.com/calendar  
The July 2020 AGM competition will be open 
to the following categories (radio or test 
instrument) with a restoration or construction 
option in each.  See the enclosed information 
form and also online at nzvrs.com/calendar-
2019-2/ 
We have had several noted passings over the 
past year and these people are hard to replace. 
Some of the tributes, or their previous articles, 
may give an insight into their contributions or 
otherwise to the society and the world in 
general. 
Hopefully the variety of items in this bulletin, 
will provide some interesting reading matter 
for over the holiday season that I hope you 
will enjoy.  
Many thanks as usual to our valiant 
contributors and also to those who have 
provided some copy or ideas for the next 
bulletin – it all helps but more is even better! 
Wishing you a safe and happy festive season, 
and great good fortune in the year ahead 
Cheers, David 
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Notes, Queries, Passings & Obituaries: 
Passings:   

 

Reg Motion passed away early this year and there is a story about Reg included later in the 
bulletin. Reg of course was a long line (30 years) NZVRS member, bulletin editor for 11 
years (1996 - 2007), and he wrote a number of items about his former career 
accomplishments and his interests. His bulletin items included; His Post Office life and 
adventures Vol 21-4, Vol 20-2, Vol 22-3, Vol 18-2. 1ZH Vol 18-1, Frequency 
Measurement Vol 19-1 & 2, Early Test Meters Vol 19-4 and Frequency Generators I Have 
Known Vol 24-4.  Reg’s items are in the bulletin archives on our website at 
nzvrs.com/nzvrs-bulletins . 
 
Phil McGechie – a tribute later in bulletin. 
 

Ross Graham Weir 

On January 17, 2019, Ross died in his sleep while on holiday at Akaroa, aged 76 years. 
Dearly loved husband, father, grandfather and great grandfather. Messages may be 
addressed to The Family of the late Ross Weir, c/- PO Box 39001, Christchurch 8545. 
In lieu of flowers, donations to the Neil Stocker Memorial Fund or Ferrymead Heritage 
Park (for the pipe organ) would be appreciated. 
I was sorry to hear of Ross's passing - I bought my RCA AR88LF from Ross some years 

ago - it had originally come from Lyttleton and was dated 1944.  He had sympathetically 

restored this radio and made a great job of doing so.  When we lived in West Melton, 

Melanie used to have it on a shelf near her kitchen because she loved the mellow sound 

when tuned in to Coast.  It is a lovely radio although sadly it has been packed away for the 

last few years.       Ian Thompson 

 
Samuel (Sam) James Lowe,: 10.2.1932 - 19.2.2019 
Passed away peacefully at Taranaki Base Hospital, aged 87 years. Dearly loved husband of 
Doreen (Suzie) for 67 years. No flowers please, but any donations to the St Mary's 
Cathedral Restoration Fund would be appreciated.  All messages to 'The Lowe family', c/- 
PO Box 4016, New Plymouth.  
Sam was a charismatic character who “did things his way”. He was an expert speaker 
repairer and vintage radio restorer. His early videos on “how to ..” were an eye opener on 
interesting techniques without H&S restrictions.  He willing to be helpful and informative – 
even travelling to a Christchurch Group meeting to illustrate how he did things. Thanks 
Sam you were a trooper. 
 
Original Radio Hauraki pirate Ian Magan dies (9 Aug 2019) 
Ian was one of the original Radio Hauraki “pirates” of the mid-1960’s. 
Magan started his radio career in Whanganui.  “I had four years at 
the NZBC as it was then. I joined as an announcer and spent my 
whole four years in Whanganui learning my craft.”  "Of course 
working on a small provincial station you do tend to get a lot of 
experience which I really appreciated. One minute you're out with 
a tape recorder doing interviews at the Stratford A and P show and 
the next you're on air reading the news. It was a very varied life 
and I thoroughly enjoyed it."  When choosing to leave for a new, 
unproven station (Hauraki) he was young and felt bulletproof he 
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just "dived into it". 
"It was a big risk, I think my parents worried about it more than I did," he said. 
In 2017 he still remembered his first shift for Radio Hauraki. "It was terribly exciting 
because for the first time we were playing records that we chose ourselves. The music was 
what we thought the public would like and we basically programmed our own shows.  It 
turned out to be a very popular way of running a radio station at the time, unlike these days 
where everything is formatted right down to the last quarter of a second." He said. 
 
Magan had said that when Radio Hauraki first took to the high seas, "most of us were 
optimists and thought we'd clean it up in six-to-eight months. Instead we spent three-and-a-
half years having no idea of what the next day would bring." He also added that the group 
would have clandestine meetings with a gin-drinking Robert Muldoon in a downstairs 
Auckland restaurant.  
After 10 years, he left the then shore based Radio Hauraki and founded Pacific 
Entertainment bringing various leading stars to New Zealand – including Michael Jackson, 
AC/DC, Elton John, Billy Joel, BB King, Pavarotti and Dire Straits. 
 

 

The exploding battery   from Colin Bowring 

 
Can an ordinary battery explode when sitting on a 
shelf not connected to anything?  Apparently yes. 
There is a shelf in my shed which has the sun shining 
on it through a window for a couple of hours each 
day. Although aware that this area can get quite 
warm, I have a few things sitting there including 
several batteries.  Recently, upon entering my shed, I 
immediately noticed a greyish white powder on the 
shelf. A closer look showed this to be the contents of 
a battery cell which had exploded with such force it 
ripped the top off the battery case. The cells central 
electrode has yet to be found.  The battery was a 9 
volt alkaline type, made in China and branded 
Woolworths Essentials. It has a manufacture date of 
12-2014.  Printed on the battery is “safety warning do 
not install backwards, charge or put in fire – may 
explode or leak”.   
 

 
 
So, batteries of this type can 
suddenly explode when exposed to 
moderate heat. I say moderate 
because the interior of a car parked 
in the mid-summer sun would 
probably be hotter than this.  
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2019 AGM Stuff 

The committee, with the addition of another member Paul Burgess, was re-elected 
unopposed (Paul B is the local keyholder for the hall). The NZVRS committee now 
consisting of Paul Burgess, Bruce Churcher, Lloyd Anderson, Clarry Schollum, David 
Kemp, Owen Young, Daniel Hockey, Bryan Powell, James Davidson and Steve Dunford. 
President is Ian Sangster, Treasurer David Crozier, and Secretary Paul Woodcock.   
The meeting voted in favour of granting the 6 remaining foundation members, who have 
maintained 40 years continuous membership of the society, free membership for life. 
These are; Peter Lankshear (already a Life Member), Ian Brown, George Newlands, Peter 
Noonan, Clarry Schollum and Mark Thomson. A certificate to this effect will be 
dispatched late November (on the anniversary of the inaugural meeting at John Stokes’ 
shop at 617 Dominion Road, on 26 November 1979, that discussed the formation of the 
society). 
 
The meeting also discussed possible activities to mark the 40th birthday of the society and 
decided that; the AGM remain in July (Saturday 18 July 2020 at the usual venue 990 Great 
North Road, Western Springs) with a celebratory “convention” in September (including a 
display sometime in the week from Sunday 6 September to Sunday13 September, with the 
proposed “convention day” Saturday 12 September 2020). The 40th birthday convention 
will be at an alternative venue, in Onehunga, as our usual hall was not available for a hire 
period of this length anytime next year. A subgroup will formulate proposals to be 
presented at the AGM July 2020 [or earlier]. The Onehunga Community House (at 83 
Selwyn Street, Onehunga) has now been booked and a deposit paid. 
 
The library’s boxed but uncatalogued collection is 
progressively migrating to the offsite storage of one 
of our members and will lead to a rationalisation of 
storage space and costs - many thanks to Ralph 
Kearton. Bryan Powell continues to provide 
members with supplies for club sales. Bruce 
Churcher and James Davidson provide library and 
web services.  
 
Bryan Powell and Ian Sangster both spoke of the 
work David Crozier had done for the club over the 
last 22 years. He has taken on more roles in addition 
to being Treasurer. He is the current Bulletin editor 
and P.O. Box holder. David was presented with a 
stunningly Zenith Shutter Dial radio. The radio was 
donated to the club with the instructions that it was 
to be presented to the club member who contributed 
the most to the club. A round of applause followed 
and David thanked everyone for their support.  
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Napier Weekend Extravaganza. 
The weekend invite to Napier for a vintage radio weekend was something that just fitted 
in. The invite from John Thirkell was attractive and included viewings of John’s neat and 
orderly collections on Saturday and Roy Arbman’s on Sunday morning - all in central 
Napier. The Saturday activities included a Napier foreshore tour in a vintage 1937 Buick 
that had heaps of room for the trips of six people. This was followed by an evening indoor 
BBQ of excellent quality provided by John and his merry cohorts.  John’s collections (both 
cars and radios) was exceptional, and supplemented with entertaining Laurel and Hardy 
movies. His collection certainly contained some memorable items – some preowned by 
members no longer with us. Next day Roy Arbman opened his workshop to the visitors, 
displaying his excellent collection of interesting items both restored and pending.  All 
together an excellent weekend – well done Napier. 
 

 
 
Above; the gathering at John’s Motor Garage & Radio Workshop. 

Below; just a couple of the cars in the collection. 

 

 
 
Right; Roy Arbman’s workshop 

discussion & huddle corner. 
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Winning AGM Simple Set Competition - Magic Eye Radio  
by Gerry Billman 
 

Recently I was sorting and testing some eye tubes that I had accumulated over the years 

and recalled years ago reading about a one valve magic eye radio.  Regrettably these tubes 

have a relatively short life as a tuning indicator in vintage radios. Although the triode part 

of these tubes is often still functioning perfectly the fluorescent display will have faded 

until it is barely visible.  

Most of us have built a Hikers One valve radio. 

 

The schematic for the hikers set can be easily modified to utilise the triode in the eye tube 

as an oscillator and thus have a second life as a one valve regenerative receiver. 
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I constructed a simple chassis and front panel from two pieces of scrap aluminium. The 

eye tube I chose had no fluorescent display visible however the triode section tested like 

new. The eye tube mount was salvaged from a junker radio and this was used to determine 

the mounting position of the tube. A chassis punch was used to punch a hole in the front 

panel so that the display end of the tube would be visible from the front.  

 

 
 

The coil was wound on a three 

inch long, one inch diameter piece 

of plastic pipe. The coil L1 with 

110 turns of 0.4mm wire was 

wound on then the tickler coil L2 

with 25 turns of 0.4mm wire was 

wound on over a thin card shim. 

The gang and other assorted 

components were salvaged from 

the stuff that I seem to have 

accumulated over the years. These 

components were mounted in 

suitable positions in the chassis 

and everything connected 

according to the circuit. 

I wound a suitable small power 

transformer and installed a 6x4 

rectifier tube as a simple power 

supply to obtain the HT and 6.3v 

required. 

The output was plugged in to an 

amplifier and the set performed as 

expected. The regeneration 

potentiometer was a little difficult 

to adjust and was probably not the 

best way to achieve regeneration 

but it was adequate.  
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Obit:  Philip (Phil or Pip) McGechie (1938 – 2/2019) 

Phil was a keen supporter of the NZVRS, a radio amateur and 

a skilful restorer of communications and test equipment. He 

was a specialist in the histories of the NZ HRO – the 941 

SWB & 942 SWB and wrote a couple of items for the 

Bulletin about these.  A recent visit to Phil’s Paeroa home 

was rewarded with a viewing of his collection, modest by 

some standards but all in excellent condition and well 

displayed. Phil usually seemed a jolly fellow. 

The following is an extract from his funeral service: 

 

Pip was born in West Auckland and spent his early years on 

a farm in Taupaki. He was the third child in the family as his 

father had two other boys from a previous marriage. Two 

more sons were born at a later date. The boys all got on well and Pip got into all sorts of 

mischief; one day he was playing with matches, which led to a fire destroying a pen of hay, 

while on another day, on his way to school, he pinched some valve caps off a truck parked 

at the railway station. He had to turn his pockets out at assembly so got roundly caught out 

for that one! 

His earliest recollections were in the war years, of the planes flying overhead from 

Whenuapai air base. He thought his interest in military aircraft may have stemmed from 

there, and he joined the RNZAF as a Communications Cadet once he left school.  His dad 

was in the Home Guard and Pip was intrigued with his equipment, especially the gas mask. 

His first DIY project was ‘restoring’ an old Edison gramophone which his father had brought 

home.  

In 1945 (when Pip was about 7) the family moved to Victoria Valley, about 12 miles south 

of Kaitaia. This was a sheep farm whereas the one at Taupaki had been dairy. They had a 

big home, a veggie garden and an orchard, and were quite self-sufficient, which was 

important as the only transport they had were 2 bicycles and 2 horses. Everyone had to work 

on the farm, but Pip and his brothers still had time for lots of fun - a flying fox, eeling and 

white baiting, swimming, pig hunting and pet lambs to raise. Pip had killed his first wild pig 

by the age of 13. 

Pip was in the Air Cadets for Military training at Kaitaia College. A highlight of this was 

firing machine guns in the sand dunes at Ahipara. The target was about half a mile away and 

they were allowed to have as many shots as they could carry ammo for - so they fired off 

many thousands of rounds. 

Pip had a lifelong interest in firearms and could consistently place 5 shots within the inch 

circle at 100 yards. He later went on to shoot competitively.  He also made his own 

ammunition so he could use some of his antique weapons.  

Once, and only once, the whole family of five went shopping in Kaitaia, on Christmas Eve. 

There was a special bus put on but they had to walk 5km to catch it. Pip was allowed to pick 

out two wood chisels that he wanted and then they all went and had a meal of fish and chips 
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with fresh bread and butter. They had never had battered fish or seen chips before, nor even 

eaten fresh bread - as it was considered bad for the digestion. 

Pip's dad had got a contract on purchasing the farm, conditional on removing an old kauri 

and 20,000 feet of Totora; enough timber to build two medium sized houses. Pip was kept 

off school for six months to help cut down the trees with a crosscut saw. It was here that he 

learnt to use Gelignite and other explosives, which led to a lifelong interest in gun powder. 

He also helped with the bullock team to get the logs to the sawmill in Kaitaia. He and his 

dad would take it in turns to ride the bike 13 miles home for tea. This was over very rough 

potholed and corrugated roads! 

Pip returned to school for the last three weeks of the year as one of the teachers had spotted 

him at the sale yards when they were selling cattle and enquires were being made as to why 

he wasn't at school. However, it wasn't uncommon in those days for children to be kept off 

school to help out at home or on the farm. 

On a trip to Auckland when he was aged about 11 or 12, Pip was given parts for a radio by 

a cousin who helped him assemble it. This was the beginning of a lifelong interest and it 

wasn't long before he realised that technical radio was the path for him to follow. He worked 

a variety of jobs to earn the money to buy components for his various projects. 

When the family moved to Auckland, Pip went to Otahuhu College where he was able to 

take a technical course. He worked hard and was able to make up the time he had missed the 

previous year and passed all his subjects in School Certificate. 

After his school years he joined the Air Training Corps and this had included a one hour 

flight over Auckland in a Bristol freighter. By 18 he had got his Ham Radio Licence and 

was flying his own model aircraft (by remote control). 

In 1956, Pip got his first job in the Public Service with the Post Office, working at Musick 

Point, Howick, as a Morse radio operator and more hands-on technical equipment at the Post 

Office Radio Depot in Newmarket. Pip studied hard and was able to complete his 3-year 

course in 18 months. 

He built his first TV in 1959 from imported and locally sourced components to receive the 

early Bell test broadcasts way before TV officially started here, he then went on to build 4 

more sets for family and friends. 

Pip married in 1961 and moved to Wellington where he now had a job with a house. He 

moved 3 times over the next 8 years and they were lucky that they had accommodation for 

them and by now two children, supplied.  

Pip began collecting old firearms and ammunition, as well as going deer hunting from the 

north of the South Island to the centre of the North Island. 

Pip became an inspecting radio technician and travelled all over N Z, including visiting the 

Oil Platform off Taranaki and many remote stations - some on mountain tops. 

In 1979 Pip got his dream job as manager of the Warkworth Satellite Station. With his staff 

of 25, he ran the highest revenue plant in the country. He was made redundant in 1993 after 
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37 years with the same employer and this hit him hard. He took a part time job with a saw 

sharpening firm in Orewa but gave it up after a year and retired. 

In 1995, he reunited with an earlier girlfriend, whom he then married in 2000. They had 

many happy times travelling around the country in a variety of motor homes and even a bus 

which Pip converted, selling his ammunition collection to finance it. They would often be 

away for a couple of months at a time. 

Pip was interested in genealogy and began researching his father's family and then went on 

to do his mother's side too. This was long before he had taught himself to use a computer, 

and he didn't get on the internet until much later, so much of his research was in libraries 

and by correspondence. 

In total Pip had moved house 25 times and finally bought in Paeroa. Pip liked reading factual 

material and had a great thirst for knowledge. In his later years he really enjoyed his radios, 

ham radio, and in particular the company of his black cat Henry. 

Blast from the past: 

 

A vintage picture with Phil (on right) at a “garage sale” with NZVRS 

members (L to R) Ernie Hakanson (d), Grahame Lindsey (looking down) 

Ian Sangster and Bob Cook (back on with hat). 
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Reg Motion in the Pacific Islands   by Peter McQuarrie 

Reg once told me the story of how he became enchanted by the concept of radio 

communication, a subject which was to become a big part of his life. It was when he was a 

young boy of perhaps ten years or so, in the early 1930’s. A gentleman arrived at his small 

Southland town and gave a public demonstration of reception of broadcast radio programs 

on a “wireless receiver”. Reg told me he was so fascinated by the idea of communicating 

between two very distant places, without any interconnecting wires, that his mind was 

completely taken over by this and that he did not sleep at all that night, thinking about it. He 

thought it was a wonderful invention of much benefit to mankind and I am sure his thinking 

did not change through his entire life. 

Reg first came to the Pacific Islands during WWII. He was stationed at the radio 

communications station in Tamavua, on the outskirts of Suva. There he worked as a radio 

technician and came into contact with many of the NZ radio operators there, some of whom 

later volunteered for coast-watching service in the Gilbert and Ellice Islands. They 

subsequently died at Tarawa, executed by the Japanese. 

I first met Reg in the 1980’s when he returned to Suva as head of the ITU Regional 

Telecommunications Development Programme, for the Pacific Islands. There he used his 

considerable skills and experience as a radio engineer to conjure up some innovative 

solutions to problems in the Pacific Island Countries. Many of the island colonies were 

becoming independent countries and their politicians were finding out that they couldn’t 

communicate very well with each other, or with anywhere else in the world. Reg’s job was 

to improve domestic, regional and international telecommunications. 

One example was the NZ Territory of Tokelau. The three atolls of Tokelau were below the 

horizon to each other so line-of-sight radio links were out of the question. Samoa which 

would be their international gateway, was even further away. At that time there wasn’t a 

small satellite system which was low-cost enough to make satellite communications viable. 

Reg decided to experiment with HF Radio using a system known as RACE (Radio with 

Automatic Channel Evaluation). Radios with a range of HF frequencies between 2 and 20 

MHz were continually testing communications on each frequency with a “handshake” and a 

measurement of the BER (bit error rate) between stations. When a user dialed a telephone 

number, the system would automatically allocate the best frequency to use at that time. The 

experiment proved successful between the Tokelau islands but between Tokelau and Samoa 

there was a problem. In Samoa the reception and transmission paths of the RACE system 

needed to be kept apart from each other at separate transmitting and receiving stations. 

However, the only RACE equipment on the market, made by Canadian Marconi, used 

transceivers, in which the tx and rx could not be separated. 

Reg came up with another innovative solution: have a single satellite earth station on one of 

the Tokelau atolls to provide the international link and MF groundwave radio to connect the 

other two atolls into it. Reg designed an MF radio network that would meet ITU standards 

for radiotelephone service. There was compromise and a balancing of antenna and earth mat 

size, frequency selection and transmission power, to achieve a system where the antenna 

size was manageable, the tx power was low enough that the system could be solar-powered 
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and the frequency was low enough for good groundwave transmission but still high enough 

for reasonable antenna efficiency. Groundwaves are reliable 24/7 and would provide a 

reliable carrier. The problem was that interfering sky-wave signals, present at night, were 

not so predicable and neither was noise. Reg looked into vertical antenna designs that were 

‘fade-free’, producing low levels of skyward radiation, but there would need to be some 

experimental testing to verify the transmission quality. 

In the end it was a political decision that killed the MF radio plan. It was impossible for 

Tokelau politicians to agree to allow one island to have a satellite earth station when the 

other two atolls would not. Finally, an upgrade of Tokelau’s telecommunications had to wait 

nearly ten years until very small earth stations, using DAMA (Demand Assigned Multiple 

Access) made it affordable for small islands to have such communications. A number of 

small users could share a pool of satellite channels and pay for only what they used. The 

DAMA satellite acted something like a PABX out in space. 

Reg was involved in many other very interesting and exciting projects in the Pacific Islands. 

He was very well liked around the region, in the 20 countries and territories that were part 

of the South Pacific telecom project - he and Rose had many friends in Suva where they 

were based. 

 
 

An archival picture of Reg with Gordon Baker and Don Beswick (left to 

right) at the Paengaroa Sale Day some years ago. 
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An online database of NZ vintage radios 
 

www.vintageradio.co.nz   By James Davidson 
 

 
 
Steve Dunford has created a website called the NZ Vintage Radio Project.  The site aims to 
"photo-catalogue as many NZ-designed, manufactured and distributed valve radios as possible, 
preserving them for future generations while also providing a handy reference for restorers and 
enthusiasts".   
Currently the database contains over 840 New Zealand born-and-bred radios.  There are 
currently 97 brands documented: The top 5 documented brands are Ultimate (86 models), 
Columbus (82), Courtenay (67), Philco (53) and Philips (30). 
The website has impressive features, and is very easy to use. You can search the database by 
brand, manufacturer, distributor or model number. For each model, you can find photos of 
cabinet and chassis, valve line-up, IF frequency, and in many cases the circuit diagram can be 
downloaded.  
More than a just database of radios, the site also aims to become a repository of historical 
information about NZ radio manufacturers and distributors.  Manufacturer information is coming 
along well, with major work around Akrad, Wiseman and Sons (Courier), RCNZ and Radio Ltd 
having been recently done. Steve is keen to talk to anyone who has knowledge of any of the 
manufacturers, as he is compiling information from wherever he can find it.  
Steve would like to receive any photos and details of models and manufacturers - preferably 
'original condition' shots to document the original finish where possible (with restored shots for 
inspiration as to what they can look like when tidied up).  Also, a clear dial photo (with dial part 
number if possible) and photos of both topside and underside of the chassis - again, pre-
restoration preferred since this will more likely show it close to the way it left the factory unless 
its really been got at. Any such information should be emailed to nzvintageradios@gmail.com. 
 
Steve is an NZVRS Committee member and teaches Electronics, Software Engineering and 
Computer Science at Burnside High School in Christchurch.  His website design expertise shows 
in the way the website is designed and the ease with which it works. Steve is also clearly 
passionate about vintage radios, and his knowledge is nothing short of encyclopaedic.  The NZ 
Vintage Radio Project is already well on the way to being the definitive database of NZ vintage 
radio information. Good on yer Steve! 
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Meet the Collectors: Doug Edgar    by James Davidson 
 
I was lucky enough to have 
the opportunity to view 
Doug Edgar's vintage radio 
and loudspeaker collection - 
and what a treat it was!  
Beautifully displayed in a 
large room in his pleasant 
Hobsonville home are some 
111 sets, including 18 
consoles, mantle radios 
(mostly cathedrals), 
phonographs and 68 
speakers. The oldest item is 
a 1906 Thomas Edison 
Phonograph and the oldest 
radio is a 1922 Brownie 
Wireless crystal set.  Each 
one is in immaculate 
condition, and the overall 
effect is as close to vintage 
radio heaven as it is possible 
to get, short of actually 
entering those pearly gates. This must rank as one of the finest collections in the country. 
Fortunately for me, I do not need to describe the collection in detail, as it is available to view 
online at Doug's excellent website www.westfmradio.com where the radios are listed 
alphabetically, along with photographs (front and back) and information about each set. 
{Doug also runs his own Auckland LPFM radio station West FM Swing Radio broadcasting 
on 88.1 and 106.7 MHz FM. Tune in for some very easy listening!}  Doug graciously agreed 
to share some of his experiences in an interview: 
 

JD: How did you first get involved with radio?  
DE: In 1945 a friend of the family, Norm Arandel, had recently returned from a radar fitter 
posting in UK. He made this lovely little thing called a crystal set that produced sounds with 
no batteries.  It was a birthday present. I believe the parts came from Tricity house in 
Wellington. 
 

JD: Could you tell me about your time in the NZ Air Force? 
DE: In those early days I became a member of the Motueka Air Training Corps and later 
joined the Air Force and trained as a radio mechanic. In 1956 I was recruited and underwent 
specialized training as an Air radio mechanic/fitter at the electrical and wireless school at 
Wigram (2TTS). I was posted to various stations to get hands-on experience in all aspects 
of radio communication and navigation equipment used in the military aircraft of the day.  
In the early 60's I took up the hobby of amateur radio, building radio gear for myself in my 
spare time, and have been a proactive operator for many years. I retired from the Air Force 
after 22 years being involved with radio and aircrew work that I enjoyed very much. 
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JD: When did you start collecting vintage radios? 
DE: In civvy street in the mid 70's following my discharge, I got involved with consumer 
electronic products including radio and TV servicing. It was not uncommon to drive down 
the road and pass a pile of solid rubbish waiting to be collected. One of my younger staff 
members picked up our first prize - a National console NX on the side of the road. It looked 
pretty tatty but I plugged it in at the workshop and it worked. This set became the first of my 
collection line-up.  A good cabinet clean up and polish, and it takes pride of place in my 
display. 
My interest in the NZVRS began in 1989, when I was invited to a club meeting by an old 
friend on the committee. At the time it was held in the church hall on the corner of 
Blockhouse Bay and Gt North Road. Work commitments at the time had put pressure on me 
and I had to sideline making a permanent joining of the club until March 2002. I have 
enjoyed the environment and companionship of the team since permanent membership. 
In the 70's and 80's through the South Kaipara and to the east to Glorit and Makarau, dairy 
farming was intensive. Our service department at Huapai was on the fringes of the dairy belt, 
and we were often called on to repair the most important item in the milking shed - the 
milking shed radio. Some of these radios were relics of pre-war days of the 30's into the 
post-war era of the 50's. These things ran from first thing in the morning to late evening 
every day. I was told by the milking experts they used to make the cows relaxed and pass 
more milk!  As we moved into the 90's the dairy industry did an about turn. The dairy factory 
in Helensville closed down, and farms turned to deer and lifestyle blocks. The number of 
orphaned radios in our shed got out of hand. I put my hand up and the club came to our aid 
and organized a garage sale (March 2007). We had a good turnout from club members. 
Radios and electrical parts of all kinds moved out the door. All sales were donated to the 
club coffers and I got my old house cleaned out. 
I have been concentrating my core collection primarily on early wooden American radios. 
There seemed to be quite a few makes and models available in the 70's and 80's, but the 
supply seems have dried up.  
I increased the numbers in the collection by buying finished tidy radios from collectors who 
were moving on, or from auctions. In my opinion this was the boring way to get a line up. 
As time went by, I had more time to myself and was able to get my hands-on old radios that 
had been through the battle front so to speak. Refurbishing something that was delaminated 
and full of borer was a challenge. I suppose 35% of my collection has had major work done 
on the cabinets and chassis. All of these radios have a story to tell and I would put them all 
in the same prized category. 
 

JD: Do you have any anecdotes you would like to share? 
DE: I remember 'Hoarder of the month', a retired sparky who lived in Kelston. He had approx 
40 vehicles of different makes and ages including an excavator stored on his property. This 
was in amongst sheds full of other assortments collected over the years. You name it, he had 
it, which included post war radios in various states of distress i.e. dismantled, complete with 
borer and delamination.  I understood he had confrontational issues with the local council 
regarding cleaning up the place, including removal of the vehicles. However, he was not 
about to be beaten by bureaucracy, and his plan was to use the excavator to dig holes and 
bury the old cars!  (Unfortunately, he ended up in care and the mission was not fulfilled.) 
Interesting to note, he had drained the engine oil from the sumps of the cars. This he painted 
over the woodwork of all the radios to control the borer. The smell was delightful.  
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Crosley 1931 models 58 "Buddy Boy" and 59 "Show Boy" made of moulded 'repwood' 
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His son came up with a fixed price on all the radios and said they will all be out on the lawn 
tomorrow morning, bring your trailer. On the day from Kelston to Kumeu and 3 trailer loads 
later I managed to clean up the lawn. Just in time, as the weather was closing in. Recovered 
from that carnage has been a few nice radios including a Zenith 91 console (now fully 
restored). I still have the odd set here from that pile still awaiting some TLC.  All this gear 
for what it was worth could have ended up in the recycling works. I have enjoyed working 
on it. 
JD: Are there any people you have worked with that you would like to mention in particular? 
DE: In the radio restoration process I have needed to call on many members for advice and 
parts. The late Bill Farmer has carried out much needed transformer winding. Before he 
passed on, he was in advance of eleven radios. He wound the mains, field and other essential 
transformers before they were completed. Now I am down to my last job, a Crosley 'Show 
box.' The Crosley is also the last of the restorations recovered from Kelston. 
I have concentrated my restoration on the wooden cabinets converting them into clean naked 
carcasses. Essentially making sure they are in a reasonable and original manufactured 
condition before the next phase. Gerry Bilman has the skills and knowledge on furniture 
staining, finishing, and tidying up some of the electrics. He has been instrumental in taking 
the finished cabinet from zero to hero with the “Wow factor”. Gerry's input to my collection 
has been fantastic. Gerry, a big thank you. 
(end of interview) 
Finally,  
 

 
Doug and Gerry with their “Sharp” restoration covered in the 2016 Bulletin Vol 37 No.2&3 
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The Wright 555 SSB Transmitter   from Graham Baker 
 
In the 2017 
NZVRS Bulletin 
Ian Sangster 
asked members if 
a circuit was 
available for the 
Wright 555 
Transmitter with 
no response.  Last 
year Ian gave me 
his Wright 555 
SSB transmitter, 
serial number 
400, so I could 
trace the circuit 
and make the 
schematic 
available at the NZVRS e-library (https://nzvrs.com/library/).  Tracing a circuit takes time.  
This is quite a big chassis and not like a broadcast receiver where the circuit is almost always 
fairly standard and easily figured out.   
 
The process begins with a pencil and paper, a number of pieces of paper for a larger design, 
and an eraser to make corrections.  I use a 2B pencil with a soft dark lead because it is easy 
to erase and makes good copy when scanned.  Start at one corner or at a logical circuit like 
the microphone in this transmitter.  What valve is that?  Get the data sheet up on the computer 
screen.  Follow the wires, buzz it out if they pass out of sight.  Draw the schematic on the 
paper, put in all the data you can see.  I have a dental mirror that helps with seeing the other 
side of parts.  Measure those parts where the markings are not easily seen.  Remember that 
your meter does not guard out leak paths of connected circuits.  I photographed the coils 
through a jeweller’s loop to count the turns.   
 
Now you have captured the design, but it is rather messy.  Carefully re-draw the whole circuit 
with pencil on paper.  Does the circuit make sense?  Go back to the chassis and check.  Draw 
the design on your circuit CAD program.  I use the open source PCB design software, KiCad.  
It is supported by CERN the European Organisation for Nuclear Research where they smash 
atoms together.  Segments of the circuit can be checked-out with a circuit simulator.  I found 
this useful with the trap after the mixer.  Now on to the circuit description. 
 
The first three triodes make up the microphone amplifier.  Between the first two stages there 
is a 2 pole high pass filter designed to cut off below about 300 Hz.  The output of the second 
triode is fed into another high pass filter and then into the “Audio” (Mike Gain) control.  The 
third triode drives a transformer to impedance match the 5000 ohm plate to 600 ohm for the 
low pass filter and phasing network.  The low pass filter is made using line timebase 
stabilising coils from some 1960’s TV receiver. 
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Figure 1: B & W 2Q4 Above, 
Amplitude; Below, Phase Difference 
 
My simulation, Figure 1, showed the 
Barker & Williamson 2Q4 phasing 
network was not that good at making 
90 degree phase shift, and the output 
amplitude with frequency was not 
balanced or flat.  The unwanted 
sideband would be a bit suppressed, 
perhaps 10 dB on a good day.  The 
wanted sideband would sound 
distorted perhaps the phasing SSB 
sound and a bit wider than the crystal 
or mechanical filter design.  At the 
input of the phasing network a 500 
ohm trimpot minimises the depth of 
the audio notches.  The loss through 
the phasing network is made up by 
another double triode, V3.  A trimpot 
in the cathodes is used to balance the 
audio levels.  The anodes are 
transformed down to 600 ohms and 
switched for Upper Side Band (USB), 
Lower Side Band (LSB) and Double Side Band (DSB).  Then into the two balanced 
modulators through RF chokes. 
 
Triode V2A is a simple Miller crystal oscillator at 9.00 MHz.  The anode tuned circuit has a 
link winding feeding a phase shift network consisting of a resistor, capacitor and a 9 turn 
inductor.  This inductor is air wound with a threaded ferrite core held in place with waxed 
string or rubber strip.  The inductance is adjusted to get exactly 90 degree phase difference 
on the two coupling capacitors.  The two 9 MHz signals are combined with the two audio 
signals and fed into the two carrier balance controls and the balanced modulator diodes.  The 
“9BM” transformer combines the outputs of the two balanced modulators making single 
sideband at 9 MHz.  The “Left” balanced modulator is biased out of balance for netting, 
tuning the transmitter on to the same frequency as the receiver by hearing the heterodyne in 
the receiver.  A link winding is used to couple to a 9 MHz tuned circuit to remove harmonics 
and build the signal up for the mixer grid. 
 
The balanced modulator works by having the two diodes switch the audio at the RF rate.  
One diode with a bit of DC bias will make AM.  The second diode balances out the carrier 
giving Double Side Band Suppressed Carrier (DSBSC).  This is much more complex than 
the university tutorial material you will find on the internet.  When I ran the simulator, I 
thought I had made a mistake, none of the nice waveforms were visible.  For a start the 18 
MHz signal was only a couple of dB down from the maximum 9 MHz signal.  The 90 deg 
phase shifts and the second balanced modulator should cancel out the unwanted sideband.  I 
found the Wright 555 transmitter has similarities to the Heathkit SB-10 Single Sideband 
Adaptor.  Each balanced modulator used two triodes in the SB-10. 
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The 9 MHz sideband signal is fed to grid 3 of a 6BA7 pentagrid mixer.  When the 6BA7 is 
used in a receiver the signal is fed into grid 3 and grid 1 is used with the oscillator.  The 
signal from the VFO is amplified by a MPS706 switching transistor and fed into grid 1 of 
the 6BA7.  The 9 volt power for the transistor comes from the Wright VO5 VFO where the 
6.3 volt heater supply from the 
transmitter is rectified in a voltage 
doubler circuit, filtered and regulated 
by a Zener shunt regulator.  See 
NZVRS Bulletin Vol 38, 2017, page 
48.  The transistor amplifier increases 
the 100 mV from the VFO up to about 
7 volts giving a reading on the grid 
current meter of about 0.4 mA.        
      Table 1: VFO to Final Frequency Relationship 
 
The sideband switch is marked SSB1, SSB2 and DSB because the 9 MHz signal is mixed 
down for 3.5 MHz changing from USB to LSB in the process.  The same VFO frequency is 
used for both the 80 m and 20 m bands, see Table 1.  This is the reason for the convention 
of using LSB on 80 and USB on the 20 metre band. 
 
When the mode switch is in the transmit position the sideband signal is mixed with the VFO 
and the desired product is resonated in the anode tuned circuit, just like the IF in a broadcast 
receiver.  In the receive position the mixer cathode is disconnected, causing the valve to be 
cut-off with no mixing products produced.  The Morse key does the same.  To transmit Morse 
the carrier balance control is adjusted to give most output and the key completes the mixer 
cathode circuit.  The 10 nF cathode decoupling capacitor and the bandwidth of the following 
tuned circuits manage the key clicks. 
 
On the 20 m band a trap in the mixer anode makes a notch in the frequency response at about 
15.5 MHz, the third harmonic of the VFO.  The trap frequency is fixed, so would work well 
for the set frequency and not so much either side.  Perhaps it is set at 18 MHz, then why is 
it not used for 15.m as well? 
 
The output amplifier is a 6GK6 beam tetrode, normally used as an audio or video output 
valve.  In the net and receive modes the cathode is open meaning no anode current and no 
signal at the output.  The output to the aerial is link coupled to the output tuned circuit, one 
for each band.  There is a trimmer capacitor on the shield plate under the chassis for 
neutralising the power amplifier stage.  This forms a voltage divider with the 4.7 nF plate 
decoupling capacitor and the reason for the 470 uH choke to B+. 
 
There is a diode probe on the RF output switched into a 1 mA meter.  A pot is used to set the 
level on the meter.  The meter will indicate like an audio level meter.  The meter is also used 
to indicate the mixer grid current. 
 
The Power is switched by the audio control through a 100 VA transformer with secondaries 
for 6.3 volt heaters and a bridge rectifier to a capacitor input filter for the B+ supply, perhaps 
300v.  A neon Indicator on the front panel shows the HT is on.  I did not power the transmitter 
up as I did not have the VFO.   

Band   VFO Frequency   Final Frequency

80 m 5.0 5.5 4.0 3.5
40 m 16.0 16.3 7.0 7.3
20 m 5.0 5.5 14.0 14.5
15 m 12.0 12.5 21.0 21.5
10 m 19.0 20.0 28.0 29.0
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Single Sideband (SSB)   by Graham Baker 
 
Wikipedia describes it this way:  
“Radio transmitters work by mixing a radio frequency (RF) signal of a specific frequency, 
the carrier wave, with the audio signal to be broadcast.  In AM transmitters this mixing 
usually takes place in the final RF amplifier, high level modulation.  This method produces 
a set of frequencies with a strong signal at the carrier frequency and with weaker signals 
at frequencies extending above and below the carrier frequency by the maximum frequency 
of the input signal.  Thus, the resulting signal has a spectrum whose bandwidth is twice the 
maximum frequency of the original input audio signal.”   
See block diagram of AM transmitter in Figure 1 and the frequency spectrum produced in 
Figure 2 below. 
 

 

Fig 1: AM Generation Block Diagram. 

 
“SSB takes advantage of the fact that the entire original signal is encoded in each of these 
‘sidebands’.  It is not necessary to transmit both sidebands plus the carrier, as a suitable 
receiver can extract the entire original signal from either the upper or lower sideband.  
There are several methods for eliminating the carrier and one sideband from the 
transmitted signal.”   
The benefit is less power at the transmitter and less noise at the receiver.  A 100 Watt AM 
transmitter with 50 Watts of modulation has up to 25 Watts in one sideband (7.8 dB) and 
the receiver has half the bandwidth, thus half the noise (3 dB) a total of more than 10 times 
better signal to noise for the same power at the transmitter.  More range and less 
interference. 
 
It’s not easy to find who first discovered the non-linear mixing process, but well before 
wireless, musicians used the beat note, generated by non-linear mixing in the ear, to tune 
their instruments.  The existence of sidebands as distinct from a carrier was first 
determined mathematically in 1914.  The first patent for an SSB system was filed on 1st 
December 1915 by John Carson when he was working for AT&T and finally issued on 23 
March 1923.  The first commercial use of SSB was the type A line carrier telephone system 
developed by the Bell system engineers and installed about 1918 and used until 1940.   
 

Figure 2: AM Frequency Spectrum. 

26



 
 
Figure 3: Filter Method of SSB  
 

John Carson’s 1915 SSB system used the filter method.  He used a 2 triode balanced 
modulator to mix the carrier with the audio and make a double sideband signal with the 
carrier balanced out.  Then the signal was passed through a narrow filter at 57 kHz before 
transmission.  In the receiver the carrier was injected into the detector of an otherwise 
normal AM receiver.  See the block diagram of filter method SSB transmitter in figure 3.  
The main problem with the filter SSB method is making an effective band pass filter. 
 
The U.S. Navy experimented with SSB over its radio circuits during World War I.  In 
January 1923, the first experimental one-way transatlantic single sideband transmissions 
were made from Long Island, New York, to London, England.  In 1927 a regular two-way 
transatlantic low-frequency radiotelephone circuit using sideband technology opened for 
commercial use at a cost of US$75 for a three-minute call.  In 1927 the crystal lattice filter 
was employed to make closer channel spacing in the type L1 line carrier system. 
 
By the mid 1930’s several SSB articles were published in amateur radio magazines.  Some 
sideband experimentation was carried out in the mid-1930s by a small group of hams, but 
it was hampered by technological limitations of equipment at the time.  Following WW II 
with crowded bands, amateurs began taking up SSB.  Collins Radio all but abandoned AM 
gear in 1955 and sold their first SSB transceiver, the KWM-1, in 1957. 
 
On 29 Aug 1924 Ralph Hartley, of oscillator fame, filed a patent for the phasing method of 
SSB generation that was issued on 17 April 1928.  The main claim is not requiring an 
expensive filter.  The modulating signal is split into 2 paths with a 90 deg phase shift 
between them, and mixed in 2 balanced modulators fed with 90 deg phase shifted RF.  The 
outputs are added or subtracted to give the desired sideband.   
This seems to be a theoretical patent.  See the block diagram of phasing SSB generation in 
figure 4.   
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Figure 4: Phasing Method SSB Generation. 
 

 
 

 
Figure 5: Phasing Method Frequency Spectrum. 
 

 
The main problem with the phasing method is making the wide band 90 deg phase shift 
network for the modulating signal.  The requirement is equal amplitude across the audio 
band and 90 deg phase shift across the band.  One percent components will give an 
unwanted sideband barely 40 dB below the wanted sideband provided the amplitude 
balance is exact.  Practical systems look more like 20 dB unwanted sideband suppression 
as in figure 5. 
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The third method was reported in 1957 by Donald K Weaver.  The Barber Weaver method 
does away with the difficult to implement wide band audio phase shift network at the 
expense of a little more complexity.  The main benefit is all the unwanted signals are 
within the main signal band width.  This is the favoured method for software defined radio 
(SDR).  See the block diagram of the third method of SSB generation in Figure  6 below. 
 

 
 
Figure 6: Barber Weaver Method of SSB Generation 
 
The fourth method, actually the phasing method, uses the Tayloe quadrature mixer.  The 
Tayloe quadrature mixer replaces the 2 balanced modulators and the 90 deg RF phase shift 
network.  It can be as simple as some logic gates and a couple of op-amps. 
 
All SSB methods can be used for receiving by passing the signal in the opposite direction.  
Many of the older commercial SSB transceivers have relays to switch the signal paths 
about from receiving to transmitting, using the same balanced modulators, filters and 
amplifiers. 
 
Following the second world war many radio amateurs built SSB transmitters and 
transceivers using the phasing method.  Many designs appeared in magazines.  The first 
audio phasing network appeared in 1949 and consisted of 6 resistors and 6 capacitors.  
Then came the 4 resistors and 4 capacitors as used in the Heathkit SB-10 SSB Adaptor and 
the Wright 555 SSB Transmitter.  The simplest audio phasing network was the 2 resistor 
and 2 capacitor network like in the “Tucker Tin”.  I spent some time modelling these 
networks and found both the phase shift and amplitude balance were poor.  The early phase 
shift networks are shown in figure 7.  The polyphase network with 24 resistors and 24 
capacitors is shown in figure 8.  This network gives good results without precision 
components, just matched parts.  It is easy to get unwanted sideband suppression of 40dB 
and up to 60 dB with careful component matching.  More recent designs use op-amps in an 
all pass network to provide the audio 90 degrees phase shift. 
 
If you want to find out more about SSB generation then there is plenty on the internet, 
including detailed explanations and all the maths. 
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Figure 7: Early Audio Phase Shift Networks 
 
 

 
 
Figure 8: The Polyphase Network 
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EKCO SW86 modification  from Richard Brayne and James Davidson 

 
The aim of a 
radio restoration 
is usually to 
restore the set to 
working order, 
without 
modifying the 
original circuit. 
This preserves 
the authenticity 
of the original 
sound and the 
performance is 
acceptable in 
most cases. 
However, there 
are some radios 
design flaws which result in unacceptably poor performance and in these cases the restorer 
may choose to sacrifice authenticity in order to achieve improved or more  acceptable 
performance.  There may be some who regard any circuit modifications to a vintage radio 
as an act of sacrilegious vandalism, so not wishing to cause the slightest offence to such 
readers, we advise them to skip the rest of this article.  

 
Background:  
Made in 1936, the EKCO SW86 with its elegant Bakelite cabinet designed by Serge 
Chemayeff, is one of the most beautiful art deco radios. Peter Lankshear has written 
extensively about its circuitry. In 1984, he pointed out some flaws in the circuit design and 
suggested modifications to improve performance (NZVRS Bulletin Vol. 5 no. 1 p6 and Vol. 
5 no. 2 p8), and revisited these points in more detail in a later paper ('An Antipodean Ekco', 
Radio Bygones, Christmas 1993, p27). Lankshear remarked that the SW86 has "the potential 
to be a fine receiver, but it is spoiled by the AGC circuitry having about the worst design the 
writer has ever seen! The result should be required study for all students of AGC design as 
a 'spot the errors' exercise!". Recently we have tested additional modifications, and this 
article is intended to combine all these modifications into a single document. 
 
The original circuit has the following problems: 
1. The RF valve V1 (6D6) has fixed bias, with no AGC voltage applied.  With an 

uncontrolled RF stage overload readily occurs, and the designers evidently found it 
necessary to bias back the 6D6 RF valve with an additional 1500 cathode resistor 
(R2). The cathode bias resistor is switched between 325 (bias -3V) for the SW bands, 
and 1825 (bias approx. -8V) for the BC band. The overall result is poor BC band 
sensitivity. 

2. The mixer valve V2 (6C6) is a sharp cut-off pentode, an unsuitable type of valve for 
AGC bias control, which requires a variable-mu valve. The 6C6 is operated with a grid 
bias of around -5V (no signal), close to its cut-off grid voltage (-7V).  The 6C6 receives 
58% of the generated AGC voltage and as a result strong signals can cause complete 
signal cut-off (this has been observed in at least 1 set).  
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3. There is no AGC delay voltage, as the AGC diode load is returned to the 75 cathode, 
not to earth.  

4. The signal diode RF filter comprises a single 500pF capacitor (C34) instead of the usual 
RF filter network. This may not be optimal for reproduction of high audio frequencies. 

 
Suggested modifications 
 
1. Remove AGC from the 6C6 by disconnecting the bottom end of L11 from R9/R10, and 

connecting it to earth. (C24 is now redundant but can be left in situ, thankfully, as it is 
cleverly buried under the wave band switch). 

2. Replace R8, R9 and R10 in the AGC circuit with a single 1M resistor (Ra) as the new 
AGC diode load, which is returned to earth, (thereby applying a delay voltage to the 
AGC line).  Connect a 2 M resistor (Rb) between C31 and Ra.  

3. Add AGC bias to V1 as follows:  
a) Disconnect the bottom of L2 (call this point X) from C25/R1/R2.  
b) Disconnect the bottom of L6 from earth, and connect it to X. 
c) Connect a 0.05µF capacitor (Cb) between X and earth. 
d) Connect a 2M resistor (Rc) between X and Ra. 

4. Replace R1 and R2 with a single 470 resistor to decrease the excessive bias on V1 
and improve sensitivity on the BC band. Discard C25 which is now redundant.  

5. Replace C34 (500pF) with a 100pF capacitor, and add a 56K resistor (Rd) and a second 
100pF capacitor (Ca) to form a proper RF filter in the signal diode circuit.  

6. Replace R11 (signal diode load) with 250K, and replace the volume control pot VR1 
with a 1 M pot. These measures are intended to prevent distortion at high modulation 
levels due to AC shunting of the audio signal (see MG Scroggie, Foundations of 
Wireless, 7th ed., p223). 

 
The original and modified circuits are shown on the following pages with the AGC lines 
highlighted in blue in both cases.  
 
Additional Notes: 
 
1. R5 (cathode bias resistor for 6C6) should not be allowed to drift much above its value 

of 15k because the valve is already operating very near its cut-off point. 
2. As there is gain to spare, the cathode bypass capacitor C37 can be omitted, which will 

help reduce distortion in the 42 valve output stage. 
3. Replacement dials for the SW86 are available from Ray Olsen in Napier for about $50 

contact Ray at email: rjohb2@gmail.com 
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A Zenith model 7s232 Restoration 
by Doug Edgar and Gerry Billman 
 
This set was originally part of the Baker 
collection, purchased at the Art and 
Object auction. As you can see it was 
not in great condition! 

Initial inspection and repairs. 
(Gerry).  

Chassis repairs: Replaced all caps and 
any out of spec resistors. Identified a 
new power transformer was required, 
found and fitted replacement. Tidied up 
the wiring. Tested all the valves. 
Dismantled the shutter mechanism, 
repaired then reassembled and 
lubricated. Checked and touched up the 
alignment where required. 

Speaker repairs. Both the field coil 
and the output transformer were open 
circuit. Removed the speaker cone and 
pressed out the centre pole so that the 
field coil could be removed. Rewound the field coil. Cleaned off the rust and painted the 
speaker frame, then reassembled the speaker. Fitted a suitable audio output transformer. 
Fitted new speaker wiring and plug for the connection to the chassis. 

Cabinet repairs. (Doug)   

Dismantled the cabinet. Made a new 
base board and two new side panels 
to replace the damaged and 
delaminated panels. Veneered the 
two side panels with a suitable 
matching walnut veneer. 
Assembled the cabinet and striped 
off the rest of the old varnish. 
Painted the inside with the correct 
Zenith paint colour. Sanded and 
buffed the cabinet to prepare it for 
finishing. 

Cabinet polishing. (Gerry) 

Checked the cabinet for any burs or rough spots. Applied a coat of sanding sealer and let 
dry. Buffed the entire cabinet then masked up the speaker opening and applied the flat black 
paint. Removed the masking and checked the work so far. Applied the finishing coasts, 
buffing between each. Finished off with a final polish with plenty of elbow grease. 
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Chassis finishing, (Doug) 

Gerry returned the working chassis. Removed the valves and tuning gang, power transformer 
etc. Cleaned and rustproofed the chassis then painted it with the correct Zenith colour. 
Assembled ready for the final installation. Purchased and imported from the USA a 
replacement grill cloth. 
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Final assembly. (Gerry) 

Set received from Doug. Fitted the new grill cloth and made a set of rubber chassis support 
washers. Installed the speaker, chassis and knobs and checked that everything was working 
correctly. Given it a soak test for several days. 

In all there was more than 100 hours of work involved to restore this Zenith. [I think the 
result shows the effort was well worth it! Ed.] 
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Philips GM 4257 – a Mega Meter 
This year Bruce Churcher acquired the Philips Universal Measuring Device GM4257 – in one 
of the auctions that has been progressively working through the basement items from former 
librarian, Ernie Hakanson’s estate.  
 

Dating from the 
late 1940’s, this 
device is not a 
valve voltmeter; 
being only 10k 
Ohms per volt in 
the dc range to 
200 volts range, 
rather it is a 
multi-testing 
“box” with a plug 
connecting 
arrangement for 
the various 
ranges. The large 
indicating meter 
has 4 scales and 
the relevant scale, 
to the test plug 
configuration, is 
indicated by a 
lamp indicator to 
the left-hand side 
of the meter. 
 
Device summary; Year of construction 1948.  A large, robust device, consisting of two parts. 
The cabinet for setting the measuring ranges and a large meter, which can be put in a different 
place by means of a long cord.  The GM4257 measuring device has been specially developed 
for the workshop. It can measure voltages, currents, resistances and capacities. 
The nice thing is that measurement data from radios from this time (late 40s and early 50s) 
have been determined with this measuring device and the meter is often referred to in the 
service documentation of the radios of this era. 
The measuring instrument, with four scales: 

1. 0 – 500  
2. 0 – 200  
3. infinity - 0 Ohms 
4. 0 - infinite μF  
5.  

“With the design we opted for the widest possible hand instrument”. Well, you can say that! 
The dial instrument can be placed at a great distance from the switch box, by means of a long 
cable.  It has also been decided to indicate only a limited number of measuring ranges on the 
dial instrument.  The scales 0 - 500 and 0 - 200 apply to the ranges (alternating) voltage and 
(alternating) current; there is no indication for “Volt” or “Ampere”. 
There is also a scale for resistance and capacity measurements. The GM4257 is NOT a tube 
voltmeter. The five-pole plug actually switches on and off other resistors, depending on the 
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measuring range. The internal resistance is not high in voltage measurements: 10,000 Ohm / V 
in the DC voltage range up to 200 Volts. 
 

The control box design of this device was firmly in front, it is not chosen to use switches rather 
a five-pole plug is placed in one of a row of five plug sockets. These vertical sockets are part 
of a specific measuring range. 
 

 
 

Plug sockets and five-pole plug close-up. 
These rows of sockets are for direct voltage and alternating current for setting the measuring 
ranges. The bottom row of sockets provide different voltages, which can be used for powering 
a radio. These voltages are delivered by a separation transformer. It is also possible to measure 
the current of the connected radio in this way.  When measuring resistors or capacitors, the 
bottom row of contact sockets is automatically de-energized in order to prevent any possible 
damage to the meter. 
 

The insides; Although solidity constructed, after more than 50 years the operation is no longer 
guaranteed to be as good as originally produced. Often the wire wound resistances are no 
longer good, where the weakness appears to be corrosion in the attachment of the connecting 
resistance wire.  Replacements are difficult because unusual values are used, values that do not 
always occur in the E12 or E24 series eg 2620 Ohm or 4410 Ohm.  
 

Rear end; here the two transformers are clearly visible. The left transformer provides the 
voltage for measuring resistors and capacitors. The right-hand transformer provides the supply 
voltages for connecting radios to the bottom row of sockets.  The rather large electrolytic 
capacitor on the right is 2 x 500 μF at 12.5 volts, not always good, but easily replaceable. 
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Insides above, front panel below 
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Wire wound resistor panel above and a Dutch “Philips” workbench below. 
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Restoration, Confusion and History of a Hallicrafters S-27  
From Ian Thompson 

Figure 1 My receiver prior to restoration. 

Background: The Hallicrafters Co., S-27 receiver might look like any other “Boat Anchor” 
communications receiver of yesteryear but they are fascinating in that they were probably one 
of the first commercial VHF receivers supporting both AM and FM demodulation.  Ostensibly 
designed for the radio amateur market, however their uniqueness played a pivotal role in 
England’s defence in early 1940. So how did such an advanced receiver being sold commercially 
in Soho, London to radio amateurs, end up saving thousands of lives in the defence of England? 
After restoring several typical SW communications receivers of that era, I was curious to own 
one of these enigmatic receivers that boasted a receiving frequency range up to the dizzy heights 
of 143MHz.  My quest for one yielded a receiver stripped of all its identification badges and 
plates leaving me a second problem; was my receiver an S-27, or the later S-36 type receiver?  
Yes, my receiver clearly sported a prominent S-27 logo on its tuning plate but could that be 
believed, because I read somewhere, some surplus production S-27 escutcheon plates were used 
up on early S-36 receivers during their manufacture? 
 
The Hallicrafters S-27 Receiver: Whilst nowadays a receiver operating up to 143MHz would 
seem trivial when compared with the multi-GHz mobile telephones and digital devices almost 
everyone owns and operates with impunity, however back in 1940, the S-27 was a ground-
breaking receiver.  Put in to context; the next generation (5G) mobile telephones are expected to 
operate at 64GHz – an increase approaching 500,000 times greater in frequency, in eighty years.   
To enable the Hallicrafters to consistently reach these high frequencies in a production standard 
receiver, three Acorn valves were used in its RF front end.  They were (V1) JAN-956 as the “RF 
Amplifier” (LNA), (V2) JAN-954 as the “Converter” (Mixer) and (V15) JAN-955 as the “High 
Frequency Oscillator” (first local oscillator). 

The S-27 receivers were produced in 1940 intended for the amateur radio market at a price of 
US$175.00 then superseded in 1943 by the S-36 receiver (costing US$307.50).  They have a 
solid steel front panel with engraved lettering, a steel chassis and consequently weigh 63lbs 
(28.6kg).  These receivers are super heterodyne, single conversion receivers possessing a wide 
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bandwidth front-end before mixing down to a 5.25MHz first IF that feeds the S-meter with user-
defined IF selectivity (broad and sharp).  This IF splits into a user-selectable traditional AM 
detector, or the FM (Foster-Seeley) discriminator.  By modern standards there is minimal 
narrow-band filtering in the receiver offering little selectivity but, operated in an area where few 
modern commercial FM broadcast stations exist, the S-27 selectable IF bandwidth can be used 
to listen to one of these stations with acceptable clarity.  Each set has fifteen “tubes” used to 
cover the 27·8 to 143MHz frequency range in three bands; (Band 1: 27·8 – 46MHz - LO is high 
side injection, Band 2: 46 – 82MHz - LO is low side injection, Band 3: 82 – 143MHz – LO is 
low side injection adjusted by tweaking a winding position). 

 

 

Figure 2 S-27 
receivers as 
advertised to the 
radio amateur. 

 

 

 
 

 

Figure 3 The S-27 (and S-36) receiver architecture. 
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Figure 4 Acorn valves front-end circuit diagram. 
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During the production lifetime of these receivers the standard S-27 metamorphosised in to 
several variants, each dependent upon the specific application of the military service seeking to 
deploy them.  Such was the nature of the times that subtle changes were made, model numbers 
were updated on the front panel badge and presumably operation and service manuals were 
modified accordingly.  Unfortunately, the passage of time often results in these critical badges 
being removed and manuals being lost, leaving only the original receiver as orphans on the 
surplus market.  My receiver falls in to that category with no name badge, no “patent” badge on 
the rear, or manual to uniquely identify it.  Thus, I was keen to correctly identify my receiver as 
the restoration progressed.  Was my receiver an original S-27 but then which variant of the US 
navy “RBK” types, or was it a later S-36 that the S-27 series of receivers eventually became?  It 
was time to play detective.  To compound the problem, Hallicrafters used parts available from 
one variant across several different revisions because they were readily available in their stores 
at the time. Adding to that, my receiver had been modified using modern components.  
Correctly identifying my receiver was going to be a challenging but intrinsic part of the 
restoration process, thus the two processes had to proceed in parallel to ensure I correctly 
restored this receiver of mine.  This is my story laced with some frustration! 
 
Knickebein (crooked Leg) and the Hallicrafters S-27 Receiver.  In early 1940 it was observed 
that the German Air Force were able to reach their targets with uncanny accuracy.  Through a 
theory postulated by a young graduate; Dr. R.V. Jones (when he was first posted to the role of 
the British government’s science advisory council) based on the evidence of an overly sensitive 
Lorenz receiver discovered in a downed German aircraft, “Ultra” (English deciphering material) 
and the notes discovered on a German pilot, Jones suggested these beams were being transmitted 
at approximately 30MHz.  This frequency was above the Short-Wave reception capabilities of 
commonly available British communications receivers, however it did fall well within the 
American Hallicrafters S-27 receiver’s capabilities (of 27·8 – 143MHz). These were being sold 
to Radio Amateurs through a radio shop in Lisle Street, Soho, London.  Jones, stuck his neck 
out by using Churchill’s name to sanction a special flight to look for the presence of these beams 
using one of these receivers.  This was a serious leap of faith by Jones so early in his career. 
Against the theory were T.L. Eckersley F.R.S. - he had retracted his assertion that short-wave 
beams would bend sufficiently around the earth’s surface at twenty thousand feet, and in defiance 
of Professor Lindeman (Lord Cherwell), who also believed beams could not propagate around 
the Earth in this way.  Cherwell was co-incidentally Jones’s Ph.D. supervisor and Churchill’s 
personal scientific advisor. 
 

The Lorenz (Blind Landing) Beams.  The concept of using beams to steer and land aircraft 
was first developed by Dr E. Kramar of the German company C. Lorenz AG and used 
commercially during the 1930s.  Lorenz beams work by using specially designed antennas to 
radiate two parallel beams, effectively creating a third composite beam where they overlap.  One 
CW signal is generated and then switched between the two antennas with different durations.  
Short duration switched transmission cycles are radiated by one antenna to give “dots”, whilst 
longer transmission intervals are radiated from the other antenna to give “dashes”.  Where the 
two radiated signals overlap in the centre path, a continuous unmodulated signal results. The 
“equisignal” beam-width is defined by the angular offset between the two radiating antennas. 
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Figure 5 Principle of the Lorenz Beam (from Fig 1, page 98, "Most Secret 
War", Dr. R.V. Jones) 

Thus, when the pilot is flying within the radiation field of the beams and hears no sound, he 
knows he is flying within the corridor defined by the middle beam, but if he veers to the right or 
left of this corridor, he will hear one or other tone telling him which way he has deviated and 
can correct his heading accordingly.  Lorenz was a “Blind Landing System” where the aircraft 
approached the transmitters along reducing corridor widths when approaching the airfield, and 
most importantly, the signal strengths were strong and increasing in intensity.  Because a single 
Lorenz beam could not be used to detect range, an original blind landing installation had two 
additional vertically facing transmitters located before the beginning of the runway, each 
modulated by different frequency tones the pilot could hear, that indicated the approach distance 
from the runway. 

Knickerbien conversely required the opposite to these conditions.  When Farnborough 
investigated the Lorenz receivers removed from downed German Heinkel 111 aircraft in early 
1940, it was noted that the Lorenz receivers were unusually sensitive. This provided a clue to 
Dr R.V. Jones that they were being used to receive Lorenz beams at low signal strengths, typical 
of Lorenz blind landing requirements.  Further investigation of these receivers showed they were 
set for one of three frequencies; 30, 31·5 or 33·3MHz. These were slightly above most SW 
operational frequencies but could be received by the Hallicrafters S-27 receiver. 
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Questions needed answers; was Eckersley originally right, was Lindeman wrong, were Lorenz 
Beams being using for radio navigation?  Churchill now authorised reconnaissance flights to 
determine the truth, leaving Jones with no option but to complete what he started.  A previously 
written-off Avro Anson was fitted with a Hallicrafters S-27 (powered from a special motor 
generator to provide the necessary line voltages required1) and took off on the first exploratory 
flight on 21st June 19402, on a flight path expected to bisect the expected beam paths.  Success 
followed when Lorenz beams were found at 31·5MHz modulated at 1·15kHz.  Thus located, the 
Anson flew along the beam corridor to determine the beam’s direction and found the second 
beam used to pin-point the target; the critical Rolls Royce Merlin engine factory in Derby.  The 
primary beam was transmitted from Kleve – as suspected, whilst the cross-beam (for distancing), 
was transmitted from Stollberg, both located on the nearest points within the German borders. 

 

Figure 6 An Avro Anson conscripted for beam finding. 

The common problem with all radio communications is that once transmitted, the radiated signal 
can be received by anyone choosing to listen to them.  Such was the “Achilles Heel” of 
communications in the 1940s.  The trick was to encrypt all communications preventing the 
listener understanding the message being received.  To facilitate quick scanning of the frequency 
space and hence find transmissions, some versions of the Hallicrafters S-27 receiver were fitted 
with a Panodaptor socket.  This would be connected to a special visual display unit (the RBW 
Panoramic Adapter) built by Hallicrafters, enabling the operator to quickly observe and scan all 
frequency traffic as defined by the first IF bandwidth of the Hallicrafters S-27 receiver.  The 
bandwidth of the Hallicrafters receiver is quite wide.  {The word “Panodaptor” is a compression 
of the words Panoramic and Adaptor applied to an instrument that presents a visual display of 
the frequency spectrum passing through the IF of the receiver, in much the same way as a 
spectrum analyser does.  This feature allows the operator to visually scan a wider frequency 
spectrum when hunting for any neighbouring radio activity.} 

 
1 Avro Anson’s only possess a 28Vdc supply. 
2 The French armistice and cease-fire with Germany was signed on the 22nd June 1940. 

48



Panodaptor (Radio Spectroscope) and Signal Coding 
 

 

Figure 7 A US Navy Panodaptor installation.  
Notice item “4” in Plate 16, Figure 16 – the RBK plate on the receiver – I wish my 

receiver still had its ID plate. 

Sadly, my receiver showed no evidence of ever been fitted with a Panodaptor fitting but its 
absence augmented my ID elimination process by giving clues as to its “CHL” suffix and 
eliminating some “RBK” variants.  With reference to the Hallicrafters manuals6), not having the 
Panodaptor facility on my receiver importantly suggested mine was an suffix “A” receiver. 

Knickebein countermeasures, codenamed “Aspirin”, were hastily developed using modified 
medical Diathermy machines – normally used for RF electrical heating of body materials for 
muscle therapy or at higher temperatures, for killing Cancer and tumour tissue. 

Having determined the Lorenz beam steering signal profile and the necessary equipment to 
counter these signals, the British applied countermeasures to artificially bend these beams by 
transmitting same frequency signals with a preponderance of “dots”.  This second signal would 
confuse the direction-finding equipment onboard the aircraft, causing it to steer off its target.    
Such were the cat and mouse antics being played at the time.  Clearly the Hallicrafters S-27 
receivers had established its place in British history. 
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Figure 8 Embedded Acorn valves in the receiver front end module. 

Key to the S-27 receiver’s ability to raise the operating frequency range was the judicious use of 
three Acorn valves in the front-end of the receiver – a separate, removable chassis.  These three 
key components serviced the higher frequency LNA, mixer and local oscillator stages.  Their 
success is attributable to their reduced geometries, where at these frequencies, the electrons do 
not need to travel so far, enabling higher operating frequencies with adequate gain to be usefully 
and consistently achieved.  It must be remembered that valves are mechanical devices, 
susceptible to the vagaries of dimensional variations during their manufacture. 

Equally necessary with this restoration was to preserve the integrity of the high frequency section 
of the receiver layout, to avoid disturbing the subtlety defining its operation.  Modern electronics 
is more exacting using predefined printed circuit boards (a technology pioneered by 
Hallicrafters), or the ultra-exact, sub nano-millimetre Silicon chip layouts, of modern 
components.  Such manufacturing techniques were not available in 1939-40 when this receiver 
was originally designed.  In my restoration I could find zero reason to disturb any of the coils, 
or wiring around this part of the circuit, which just left the few resistors and capacitors – mostly 
decoupling capacitors – to check. 

Interestingly, Hallicrafters prescience led to all military grade components being used in an 
“amateur radio” design.   

The service manuals all suggest tuning Band 3 oscillator by adjusting the position of some coil 
turns, but subsequent measurement of Band 3’s local oscillator tuning range intimated this was 
not necessary in my “restoration”– not bad for a seventy-five-year-old receiver.  Verifying each 
resistor was within its original tolerance required analysing the circuit diagram, dusting off the 
theory and calculator, but was worth it.  The mental exercises were beneficial to the soul.  Further 
verification could be assured by measuring the voltages (conveniently listed in the service 
manuals), around the circuit later when the radio was powered up, knowing the valves all 
checked within specification on the valve tester beforehand.  Measuring the decoupling 
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capacitors was near impossible in situ, therefore I resigned myself to measuring the AC 
performance of the receiver later on to be reassured they were working as designed and different 
DC Voltages were found either side of DC blocking capacitors.  Fortunately, none of the resistors 
or capacitors required replacing. 

Photographs. – the Search was on. 
 

 

Figure 9 Underside components prior to restoration. 

There is no doubt the internet is an amazing place but also equally dangerous to the gullible.  
Each web-site should carry the “caveat emptor” legal cautionary warning explaining that nothing 
placed on the internet is screened, or censored, for accuracy.  Thus, each entry can in itself, be a 
false interpretation of the facts however photographs are less likely to lie.  The best clue 
photographs provided in my mission was the subtle changes in circuitry, circuit layout and the 
connector layout of the underside of my radio.  Ideally, I was looking for “the smoking gun” 
photograph of a receiver that exactly matched the innards of my receiver AND gave the model 
number.  My quest began with Google “images”. 
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Figure 10 Front panel labelling post restoration. 

My receiver had obviously seen better days with an accumulation of rust, the loss of paint and 
faded lettering particularly on the front panel.  Fortunately, I had a helping hand because 
Hallicrafters had stippled the metal work and not used crinkle paint, furthermore the white 
lettering was embossed in to the front metal face-plate.  Thus, to restore this panel, I stripped the 
paint from the original panel, sprayed the entire panel with white paint (the colour of the white 
lettering I required), then very carefully filled all the embossed lettering with washing-up liquid 
before over spraying with black paint.  This is a tedious process but it worked – thank goodness.  
After allowing everything to completely dry in hot sunlight, I was able to wash away the soap 
without disturbing the surrounding black paintwork to reveal the white lettering. 

FM Demodulation in the S-27 

 

Figure 11 Foster-Sealey Discriminator 
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Hallicrafters receiver has the capability to demodulate Amplitude Modulated (AM) signals, or 
the less common Frequency Modulated (FM) signals.  The FM demodulator used is the Foster-
Sealey discriminator (or “ratio detector”), which relies on the balance of a centre tapped 
transformer to cancel the carrier signal component, leaving only the frequency modulation it 
carries on either outer winding, when the modulation deviates either side of the centre carrier 
signal.  Using modern FM signal generators and demodulation analysers, this circuit was easily 
tuned to give best FM modulation “S” curve linearity (Ref. 1). 

A Significant Clue at Last – but was it?  I unearthed the following table comparing the different 
versions of the S-27 receiver variants.  Within this list were the modifications of valve (tube) 
types, front and rear panel differences, power supply requirements and “optional extras” such as 
Panodaptor outputs.  What a key find this was.  Using the items in this table I was able to 
eliminate some of the many S-27 “RBK” designated variants with confidence. 
 

 

Figure 12 Table 1 of Hallicrafters “RBK” receiver configurations. 

I could generally say this was an RBK-5, RBK-7/8/9, RBK-12/13/14 or 15 type receiver, but 
with no Panodaptor I could remove the RBK-7/8/9, RBK-12/13 and 15 types.  I was approaching 
closure with only RBK-5 and RBK-14 variants left to eliminate from my candidate list.  Finally, 
the audio output valve on my receiver was clearly marked 6SL7 – voila.  Mine was an RBK-14 
receiver. 

Then came the discovery of Table 2 from page 1-3 of “NAVSHIP 91616 RBK-16”, which 
outlined the valve (tube) variations between models but here there were clear discrepancies 
compared with the previous table.  Which was I to believe? 

From this table, considering the lack of Panodaptor output, my receiver could not be RBK14.  
Further elimination using the rear panel connector configuration (ie having binding posts) and 
the valve line-up, suggested my receiver was definitely of the type RBK7/8 or 9, but with nothing 
further helped to uniquely identify which of these three variants so my challenge remained. 

There could be no doubting the valve line-up in my receiver even if some of the original “tubes” 
had been replaced by equivalents, because Hallicrafters had helped me by numbering each of 
the valve bases with the correct part number and they were still clearly visible.  There was no 
ambiguity and how very accommodating of them to assist me.  I knew my receiver used the pair; 
5U4G and 6SL7 for V13 rectifier and V9 audio stage.  This made my receiver younger than 
model RBK-6.  I decided to dismiss Table 1 as a Red Herring based on RBK-14 photographs I 
found on the web. These were clearly not the same as my receiver and increased my faith in 
Table 2. Table 1 it seemed was designed to confuse – and it did! 

RBK RBK1 RBK2 RBK3 RBK4 RBK5 RBK6 RBK7 RBK8 RBK9 RBK10 RBK11 RBK12 RBK13 RBK14 RBK15
CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130 CHL-46130-C CHL-46130-C CHL-46298

CHL-46130-A CHL-46130-A CHL-46130-A CHL-46130-A CHL-46130-A CHL-46130-A CHL-46130-A CHL-46130-A
CHL-46130-B CHL-46130-B CHL-46130-B CHL-46130-B CHL-46130-B CHL-46130-B CHL-46130-B CHL-46130-B
CHL-46162 CHL-46162 CHL-46162 CHL-46162 CHL-46162 CHL-46162 CHL-46162 CHL-46162
CHL-46241 CHL-46241 CHL-46241 CHL-46241 CHL-46241 CHL-46241 CHL-46241 CHL-46241

Blanking circuit Yes Yes Yes Yes/No Yes/No Yes No
Pan Adaptor Circuit Yes Yes Yes Yes Yes Yes
Radiation Suppressor Yes
Antenna Input Coaxial
Rx Disabling Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
S-Meter Square Square Square Square Square Square Square Round Round
S-27 or S-36 Logo S-27D S-27D S-27D S-27D S-27D S-27D S-27D S-27 S-27 S-27 S-27 S-27 S-36 S-36
Frequency 27.8-143 27.8-143 27.8-143 27.8-143 27.8-143 27.8-143 27.8-143 27.8-143 27.8-143 27.8-143
Power Requirements 117V 110/125V 110/125V 117V 117V 110/230V 117V 110/230V 110/230V 110/230V 110/125V 110/125V 115/230V 115/230V
Audio Amplifier 6C8G 6C8G 6C8G 6C8G 6C8G 6C8G 6C8G 6SL7 6SL7 6SL7 6C8G 6SL7 6SL7 6SL7 6SL7
Rectifier 5Z3 5Z3 5Z3 5Z3 5Z3 5U4 5U4 5U4 5Z3 5U4 5U4 5U4 5U4
Capacitors Hermetic Seal Hermetic SealHermetic SealHermetic SealHermetic Seal

53



 

Figure 13 Table 2 of Hallicrafters “RBK” receiver configurations. 

 

 

Figure 14 Valve base numbering of V13 and V9. 
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The mains power transformer. 
During my searching I learnt that it was government policy to strip de-commissioned surplus 
equipment of all its identification tags and my receiver seemed a result of this policy. However, 
when I removed the mains transformer, I found the distinctive US navy anchor embossed on the 
underside.  Mine was ex-US navy and with the missing ID plate, this strongly suggested my 
receiver was ex-operational equipment. 

 

Figure 15 The US Navy anchor on the underside of the power transformer. 

 

 

Figure 16 Dual line Voltage switch. 
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Searching further through the Hallicrafters manuals I discovered that 110V line receivers were 
designated by “CHL” numbers with no suffix, whilst the “A” and “B” suffixes supported both 
US and European line voltages of 110V and 230Vac.  My receiver’s mains transformer was 
switchable and as it lacked the Panodaptor circuits and connectors, it further affirmed mine was 
an “A” suffix machine. 

 

Figure 17 CHL-36130 no suffix, or A, or B criteria. 

Audio Transformer and IF transformers. 
 

 

Figure 18 NOS Audio output transformer wrapper. 

As with all restorations, one soon discovers some non-standard replacement parts.  In this 
receiver the audio transformer had clearly been replaced.  The hunt for a Hallicrafters original 
part soon sourced a NOS part available on eBay.  After an “only bid” auction this transformer 
now complements the restoration.  This part arrived in its original package. 
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Figure 19. Different IF transformer can profiles in my receiver. 

One observation during the course of this restoration was that some of the IF receiver cans were 
pale blue in colour, whilst others were the ubiquitous polished “square cornered” can.  I could 
not find any reference as to why this was, but believe they are original because each possessed 
the correct Hallicrafters part numbers and most importantly, this mix was evident on several 
RBK-8 designated receivers I located on the web.  Could it be my receiver used up what 
remained of early stock held by Hallicrafters during its build and new stock was used in the 
remaining sockets?  This may suggest a possible date of manufacture if only I could have found 
more information tying dates to chassis components. 

Time to delve in to the manuals. 
With the conclusion was now presenting itself; I elected to interrogate the internet to find as 
many scans of the original manuals as I could, believing that the correct US navy “RBK” manual 
would be all I required.  My research yielded the list (given in the references at the end of this 
document for the interested reader) and several informative photographs of receivers retaining 
their original identification plates.  Even in these manuals confusion reigns, with the circuit 
descriptions sometimes conflicting with the “tube” lists within individual documents.  
Furthermore, the “S-27” appears in many alternative disguises; S-27C, S-27D, S-27U and I 
suspect there were others but the front panel photographs of these variants were obviously 
different to mine and could easily be sifted out. 

It would seem a little care was taken to check the accuracy of the “copy and paste” techniques 
used to compile the manuals of individual contracts.  I did note that the pictures contained within 
the manuals appeared to be correct (i.e. they were not copied verbatim from previous versions 
of the same manual) and in the later manuals; specifically post 1945 (Ref. 6), they remained 
consistent, suggesting their accuracy and hence making them reliable. 
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Elementary my dear Watson. 
The time had now arrived to collate all the evidence and commit myself.  I elected to favour the 
“tube” compliment found in the RBK-8 manual, which specifically listed V9 as 6SL7GT and 
V13 as 5U4G – i.e. the same as mine.  Photographic evidence from several bona-fide RBK-8 
receivers harvested from the internet collectively supported this conclusion. 

 

 

 

 

Figure 20 RBK-8 Valve 
line up - notice V9 and 
V13. 

 

 

 

 

 

Figure 21 Top lid RBK-8 labels found on 
RBK-8 on internet. 

 

Finally, the weight of evidence suggested mine was 
a genuine S-27, RBK-8 receiver of type CHL-
46130-A, possibly modified and used by “Auntie 
May” A.M. for service in England.  The only 
contradictory evidence was the US navy boat anchor 
found underneath the mains transformer but then 
these could have been a stores issue of convenience?  
I felt the pale blue IF cans, whilst the colour of 
choice in RAF equipment, was purely co-incidental 
and were not parts which had failed and been 
subsequently replaced with RAF specific spares. 
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Figure 22  Front panel RBK-8 labels found on RBK-8 on internet. 

Ultimately, I was comfortable with this conclusion because 1) the valve configuration was 
correct, 2) the rear panel format and binding posts (rather than later “N” connectors), were 
consistent with S-27, RBK-8 receivers, 3) the top lid screw hole grouping matched, 4) the bottom 
deck component layout was correct, 5) my receiver had an earlier square-cased “S” meter 
(consistent with S-27 receivers), 6) my receiver “does not have the receptacle for the panoramic 
adapter”6) and finally, 7) I believe my receiver was originally part of an English contract – why 
would a US receiver be shipped to England otherwise?  In addition, my receiver contained a 
mixture of older and newer style IF cans arguably dating this receiver to a pre-1943 build, when 
type S-36 receiver production began. 

This only leaves the challenge of reproducing each of these ID plates, but clever photo 
lithography can easily accomplish this on the correct configuration of Aluminium and cream 
coloured plastic plates.  I just need to talk nicely to someone to have these made.  The only 
concession I have to make is never knowing the exact contract (NXss – LL – ?????), number – 
that would have to remain an educated guess based upon actual contract numbers issued circa 
1942 based on my IF can 
profiles.  Otherwise, the 
rear-panel patent plate 
would list the Hallicrafters’ 
patents irrespective of the 
model type. 

 

Figure 23 Ubiquitous 
patent list found on 
rear panel. 
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Other applications of the S-27 receiver. 
With its uniqueness it was no surprise to discover this receiver found itself deployed in a variety 
of surveillance applications.  The US navy used these receivers for radio (“Y” service) 
surveillance using the Panodaptor for wide-band visual spectra surveillance, particularly after 
Pearl Harbour.  Later these receivers were installed in Electronic Counter Measures (ECM) 
applications, to detect the German “Fritz X” radio controlled guided missile frequencies around 
50MHz (Ref.10), for subsequent jamming.  Interestingly, one photograph of “Fat Boy” 
development includes an S-27 receiver in the testing rack.  In some applications two or more S-
27 receivers were combined for diversity reception (e.g. in dual diversity, DD1 applications, 
with shared oscillators) to combat signal fading, enabling more reliable reception links.  
In England S-27 receivers were used to detect and confirm the presence of the German “Freya” 
early warning radar transmissions operating in the band 2·5 to 2·3m, (120 to 130MHz), with 
3µS pulse widths.  One internet article noted S-27 receivers were used to detect early “V2” rocket 
testing and development – but later production units used radio control and depended on inertial 
navigation. 
 

 

Figure 24 My Hallicrafters S27 interior restoration completed. 
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Finally – Restoration Complete.  At power on I was rewarded with a receiver that worked, and 
even better, met specifications – I had breathed life back into a receiver that who knows when 
was last used.  This was a relief for a receiver sold as “deaf”, but for all my efforts I was still 
rewarded with a powerful “HT belt” when probing around inside – this was a “wake-up call” 
Ian.  My receiver worked! It was remarkably sensitive and was capable of receiving modern FM 
broadcast stations in the 88-108MHz band, albeit with limited selectivity.  Sometimes there is 
the temptation to surreptitiously introduce some modern devices to overcome perceived 
limitations but I had elected to faithfully restore my receiver - as it was originally designed, 
securing original parts where necessary and spending much time identifying its true identity. 
 

 

 

Figure 25 Front view of my Hallicrafters S27, Receiver restored. 
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In Conclusion: While I am uncertain I have conclusively unravelled the identity of my 
receiver’s identification, I am comfortable with my conclusions.  However, if anyone is able to 
assist in concluding this mystery then I would love to hear from them. 

Acknowledgements: There is no doubt the internet has helped me enormously and provided an 
insight into the background and applications of this beguiling receiver for which I am very 
grateful. I would also like to thank David Crozier for lending me his copy of Dr R.V. Jones’s 
absorbing book because mine is so deeply incarcerated in a packing box – somewhere. 

References 
1) Model S-27 Ultra High Frequency Receiver Frequency Modulation and Amplitude 

Modulation Instructions for Operating Alignment and Servicing, the hallicrafters Co., 
A Subsidiary of Northrop Corporation, 600 Hicks Road, Rolling Meadows, Illinois 
60008. 

2) Instruction Book for Model [S-27D] RBK Radio Receiving Equipment for Amplitude 
and Frequency Modulated Signals Frequency Range: 27·8 to 143 Megacycles, the 
hallicrafters Co. CHICAGO, ILL., U.S.A., Contract No – NXS-8167, Date – June 30 
1942.  (Instruction Book for Model RBK-1, type CHL-45130). 

3) AN/URR-TYPE, Service Type Number: RBK, RBK-1, -2, -5, -7 thru 11 Radio 
Receiving Equipment, JANAP 161, 29th March 1952. 

4) Instruction Book Model RBK-8, Radio Receiving Equipment, the hallicrafters Co. 
CHICAGO, ILL., U.S.A. 

5) AN/URR-TYPE, Service Type Number: RBK-12, -13, Radio Receiving Equipment, 
JANAP 161, 29th March 1952. 

6) Navships 900, 235; Instruction Book for Navy Models RBJ-12, RBK-13, and RBK-14 
Radio Receiving Equipment; the hallicrafters Co. CHICAGO, ILL., U.S.A..  Contracts 
NXsr – 39265, 56768, 67988, 69198, 85032, Approved 25th October 1945. 

7) Instruction Book For Model RBK-13 Radio Receiver Equipment For Amplitude and 
Frequency Modulation Signals Frequency Range - 27·8 to 143 Megacycles, NXsr-
67988, the hallicrafters Co. CHICAGO, ILL., U.S.A. 

8) AN/URR-TYPE, Service Type Number: RBK-15, Radio Receiving Equipment, 
JANAP 161, 29th March 1952. 

9) Instruction Book for Model S-36 Radio Receiving Equipment for Amplitude and 
Frequency Modulated Signals Frequency Range - 27·8 to 143 Megacycles, the 
hallicrafters Co. CHICAGO, ILL., U.S.A., 94A055. 

10) HyperWar General Instructions for Guided Missile Countermeasure Systems, 3rd 
March 1944, NRL Report No. R-2241, Navy Department Report on General 
Instructions for Guided Missile Countermeasure Systems. 

11) Radios by Hallicrafters, Chuck Dachis. 
12) Most Secret War, British Scientific Intelligence 1939-1945, R.V. Jones, Hamish 

Hamilton, London. 

62



Radio in Acoustic Art – Phil Dadson at Auckland Art Gallery March 2019. 

As celebration of 
acoustic art and a look 45 
years forward from Phil 
Dadson’s original “Short 
and Medium Radio Wave 
Piece” of 1974, there was 
a restaging of the work at 
Auckland Art Gallery in 
late March.  Originally 
Phil had used a B40 
receiver to “actively 
collect” and make 
audible over a small 
speaker a range of 
shortwave radio sounds 
as a form of aural 
artwork.  45 years on technology has advanced, however so had the local radio noise floor 
at the Auckland Art Gallery site meaning any form of local radio reception was near 
impossible without serious effort in antenna design, construction and connection which seem 
a little excessive for the one-night performance.  The work was instead contemporised using 
four laptops connected via wi-fi and internet to remote SDR (software defined radio) sites 
world-wide (see;  sdr.hu ). Each SDR “receiver” was independently operated by an acoustic 
artist but collectively contributed to the overall audio experience of the assembled audience. 

A little background on 
Phil Dadson.  In 1974 
artist and recent Elam 
graduate Philip 
Dadson developed two 
performances for 
exhibition at the 
Auckland City Art 
Gallery. The seven-
day event Four Men 
and a Boat was the 
first dedicated 
exhibition of 
performance art in 
New Zealand. For the 
occasion Dadson focused on two works which explored his interest in the soundscape and 
communicative function of radio reception and transmission.  In 2019, in association with 
Groundswell: Avant-Garde Auckland 1971-79, Dadson invited four participants to 
contemporise his original performance Short and Medium Radio Wave Piece. In this 
restaging, artists Sam Longmore, Rachel Shearer Torben Tilly and Flo Wilson used digitally-
sourced radio waves in an improvised extension of the original. The performance was a free 
event at 8pm on Friday 29 March @ Auckland Art Gallery. 
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ARTS&P Labels    From Steve Dunford 
 

The licencing of patents relating to radio manufacture prior to 1934 was not particularly well 
managed in Australia and New Zealand, and licence fees here in NZ (such as they were) 
were paid by the government at the rate of 3 shillings from each radio licence fee. 
In early 1934 the Australian Radio Technical Services & Patents Co. Ltd (ARTS&P) was 
formed by the patent holders, issuing a single manufacturing licence and allowing applicants 
on both sides of 'the ditch' to use any patents. ARTS&P also provided technical assistance 
to manufacturers so they could make the best use of the patented technology they were 
paying for. 

The licencing system was introduced on July 1, 
1934 and was, at first, not well understood. An 
article in the ODT in the 28th of June 1934 
explained that owners of radio patents 
receiving payment for their technology when a 
radio set was sold was similar to an author 
being paid royalties for the sale their book.  The 
terms of the new system meant that stores 
holding stock on the day of implementation 
would be charged the licence fee – there were a 
few stores with big sales on around this time, 
no doubt trying to have as little in stock as 
possible – and using the impending fees as a 
tactic to motivate buyers. 
 

The licence was on the basis of 3 shillings and 
sixpence per cathode electron stream in the set (not 
the number of valves, although often the two were 
effectively the same) and this number is found in 
the top left corner of the label, except for the 
original paper labels where it was written into the 
label text as shown. 
In the first year (1934) labels in NZ were printed 
on white paper and stuck on (while Australian 
1934 labels were plastic and riveted to the chassis). 

 
From 1935 until 1946 the labels were all pale blue 
water-slide transfers, and the approximate year can 
be determined by the letter prefix on the labels 
serial number (which is not the same as the radio’s 
serial number).  From 1946 the licence labels 
changed colour to green, then orange, and finally 
blue – and these labels lasted for at least a couple 
of years each so a year of manufacture cannot be 
specifically identified from the label during this 
period, however if no other means is available, this 
does allow at least ballpark age identification of a 
radio.  

 

 

1934/35 ARTS&P Label  

1935-1946 ARTS&P label  
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While this system was used in Australia and New Zealand, there were some subtle 
differences between the two countries - most notable the wording, which either refers to the 
Commonwealth of Australia or the Dominion of New Zealand.  The dates observed in 
relation to the different colour labels also differs slightly. 
 

The final label issued was blue and smaller than the 
previous labels (most likely because sets were 
becoming smaller, and real estate on a chassis was 
getting harder to find), but the use of this licensing 
system died out in the 60's and its common to find no 
trace of a label ever having been fitted to radios from 
the mid-50's on. 
 
Label Identification 
 
1934 White newsprint label, serial number has no prefix  
 ('A' prefix in Australia on white plastic label) 
1935-1936 Serial number prefix 'B', pale blue label 
1936 Serial number prefix 'C', pale blue label  
1937 Serial number prefix 'D', pale blue label  
1938 Serial number prefix 'E', pale blue label  
1939-1940 Serial number prefix 'F', pale blue label  
1940-1941 Serial number prefix 'G', pale blue label  
1942-1946 Serial number prefix 'H', pale blue label  
1946-1950 Dark green with red letters, serial number prefixed by the letter 'I'.  
1950-1951 Orange with dark green letters, serial number prefixed by the letter 'I'  
1952-1960s Small pale blue, with dark blue letters, no prefix to the serial number. 
 

Note, the dates above are not hard and fast. Particularly with the dark green and orange 
labels which often appear to have an overlap of several years - some green labels being 
seen as late as 1952, by which time the new small blue labels had begun to appear. Also, a 
lot of sets immediately post-war do not seem to have labels at all - this could simply be 
because production of domestic radios had shut down for several years to focus on the war 
effort and they weren't immediately available. By 1946/47 labels were in regular use again. 
Information was gathered from various sources to produce this list including scanning of 
hundreds of radios for dates and labels. 
 

Sources: 
 http://www.tuberadio.com/robinson/museum/Radiola_5/ARTS&P.html 

 

1946-1950 ARTS&P label 
 

1950-1951 ARTS&P label 

 

1952- last ARTS&P label 
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 http://www.radiomuseum.org/forum/artsp_australian_new_zealand_licensing_sys
tem.html 

 More Golden Age of Radio - John W. Stokes 
 The Otago Daily Times, 28 June 1934 
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Pacific Radio Limited (Model 33 chassis by Radio Corp)  
a restoration in Oz brings the John Stokes comments to the fore. 

Mid last year there was a request from an HRSA member for a circuit of the Pacific Radio 
model 33. A reply request for a photo of the back chassis showed that it was actually a Radio 
Corp model 33 chassis (of about 1935 rather than an Akrad model of the post 1945 era). 
Fortunately, the library had two versions of the information sheet from the John Stokes 
collection. Interestingly first version of the set had a ganged volume and sensitivity control 
that was done away with when other improvements were introduced in the second version 
assembly.  The John Stokes sheets included the various comments that made John so famous 
– some of these can be seen in the excerpts following. 
First off, the model 33 was an 8 valve all bander listed as “All-Wave Metal Valve Receiver”. 
It covered 550 – 1500 kHz, 2.8 – 8.4 MHz and 7.8 – 22 MHz. Quite reasonable for a 1935/36 
vintage set. The (metal) valve line-up was 6K7 RF amp, 6A8 Frequency changer, 6K7 first 
and second IF (of 456kHz), 6H6 detector, 6F5 audio amp, 6F6 Audio output pentode and 
5Z4 rectifier.  
General description of version 1 (dated May 1936); “This 8-valve model has been designed 
to give maximum sensitivity and selectivity, using metal valves throughout. Improved 
selectivity with smooth automatic volume control is obtained by the use of two stages of 
intermediate frequency amplification. A sensitivity control, operating simultaneously with 
the manual volume control, assists in reducing interstation noise to a minimum. Half wave 
diode detection is provided by a 6H6 valve, and a divided audio load circuit feeds the grid 
of a 6F5 high gain triode audio amplifier. …” 
John Stokes noted that the operating voltages in the version 1 set were too high and added 
an additional 20k ohm resistor into the HT supply of the frequency changer.  
The circuit description for the second version (August 1936) mentions; “The circuit of this 
version has been considerably revised, based on the performance of the original version in 
the field. The major effect is to reduce the rather high noise level present in the original 
model due to its excessive sensitivity.  On the broadcast band the biasing is so arranged that 
the radio-frequency valve functions as a high gain amplifier, while the intermediate 
frequency amplifier has a low gain only, thus assuring a minimum noise level on this band. 
On the short-wave bands the intermediate frequency amplifier is opened out to give 
maximum signal with effective automatic volume control. …. An interesting feature is that 
on the highest frequency band the oscillator is below the HF signal, this allows improved 
tracking and dispenses with the need for a padding capacitor. … ” 
The second version of the set had a reduced HT overall – see chart 1 below. Note that in this 
chart the version 2 voltages for operation in the broadcast band are indicated first, the high 
frequency bands voltage readings second. 
 

Valve Plate 
v1 

Screen 
v1 

Cathode 
v1 

Plate 
v2 

Screen 
v2 

Cathode 
v2 

6K7 260 100 4 250/240 95/90 3.0/3.0 

6A8 240 100 4.5 190/165 95/90 3.5/3.4 

6K7 260 100 4 250/240 95/90 12/3.5 

6K7 260 100 4.3 250/240 95/90 5.4/5.0 

6F5 85  1 95/95  1.0/1.0 

6F6 240 260 14 235/225 250/240 15.0/14.5 
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Circuits for version 1 above, version 2 below with JWS notes. 
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JWS additional notes version 1 upper, version 2 lower. 

 

 

The following are some pictures of the Pacific Model 33 set restoration. 
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Back chassis and below front dial pictures. 
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Capacitors 
replaced in 
chassis above,  

Speaker with 
rewound field 
and output 
transformer 
and spray paint 
left. 
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Chassis in and out 
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Task completed; cabinet refinished, refurbished speaker and chassis 
returned to the cabinet and all working well. 

From the workshop of John Bowen <bow-mac@bigpond.net.au> 
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Book reviews: 

Katakana Man by A. Jack Brown 

While the history of code breaking during WWII generally 
seems to have a strong Northern Hemisphere perspective, here 
is a downloadable pdf book that gives a slightly different angle 
– the personal experiences and story of Australian Katakana 
translators.   

Dedicated to all Allied Japanese katakana wireless operators and 
their backups, alive and deceased, who served during World 
War II in the Pacific, the book is available for download at no cost from the following link: 

airpower.airforce.gov.au/APDC/media/PDF-Files/Heritage%20Series/HTG17-Katakana-
Man.pdf 

Author’s note;   
To my knowledge no author has ever written regarding the life of a katakana operator.  
This book is written for all operative katakana wireless operators in the field units during 
World War II.  It is based on my life and my fellow operators.  To write the story is to give 
the character of the person.  I focus on a few lines of my life in the music world, which 
helped my life in the early Royal Australian Air Force (RAAF) days to lead me to the 
katakana field.  My love of adventure and independence also had a big influence. The book 
is an account of my military life and reflects, to the best of my knowledge, accurate 
military history; it applies to most of my kana friends and is their story also.  
Australian katakana wireless operators together with code breakers supplied information 
about Japanese movements at a time when we had little to fight with. Our work gave the 
Allies the means for victory.   
A. Jack Brown, Adelaide, 2005 
 
The purpose of this book is probably best reflected in a comment from an assessor for the 
John Treloar Grants: 
This project on the breaking of intelligence codes to be told from a personalised point of 
view seems a useful book to undertake, especially from an Australian working for 
MacArthurʼs outfit ... [Jack] ... has an obsession, as attested by one referee, in bringing out 
the story of the WWII wireless kana operator, which has hitherto remained hidden from 
public view. 
 
A little about the author; A. Jack Brown was born and educated in Adelaide, South 
Australia, and lives there to this day with his wife, Anne. 
Jack is a man who helped carve the history and victory in the Pacific. His activity during 
World War II over the period 1942–46 was as a Japanese Katakana Wireless Operator and 
this involvement gave him this privilege. 
He operated with Nos 1 and 6 Wireless ʻSigintʼ Units and was one of the twenty-four 
Australians who went ashore with General Douglas MacArthurʼs Intelligence Organisation 
in the invasion and liberation of the Philippines. 
Here in his book, he speaks frankly about emotions, dissolutions and events which 
occurred during his Service career. 
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Point to Point by Paul M Hawkins   ISBN 9781787196278 
 

 
 
In the whirlwind of the modern digital electronic revolution the days of analogue electronics, 
when international telecommunication was conducted in the absence of satellites or fibre 
optic cables, are often forgotten if not un-imagined. Yet for a substantial part of the 20th 
century this was the case, and global communication - telephone and telegraph services were 
carried through the medium of long-wave and short-wave radio.  
“Point to Point” is about the part radio played in the development of the international and 
empire telecommunications network during the 20th century. It tells the story, following the 
initial work of Marconi, of how radio technology developed from crude beginnings, into a 
reasonably sophisticated network, successfully competing against the cable network but 
ultimately succumbing to advances in satellite communications. Radio communications 
commenced with electrical spark technology and evolved into valve-based technology with 
some fairly complex designs in the 1920’s and 30’s. Semi-conductors came late in the day 
for point to point radio but were introduced into equipment designs of the 1960’s.  
This book covers the growth of radio in the 1920’s and 30’s and the introduction of long-
distance telephone, plus how the radio stations coped with WW2. The book also has some 
social history talking about the skills employed, working conditions for staff and their wages. 
These radio systems were operated with minimal automation and a high degree of human 
intervention, managing and overcoming the limitations and difficulties of long-distance 
radio propagation. The relative efficiency of point to point radio and the cost of replacement 
satellite installations resulted in radio still playing a part in international telecommunications 
up to the 1980’s. The book is not restricted to the activities of any one company or 
organisation. It is about the overall system and covers activities of a number of organisations 
including the Marconi Co., British Post Office, Cable & Wireless and others. 
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Tube Lore II by Ludwell Selby 
 
After being out-of-print for many years, 
Ludwell Sibley has released an updated 
version II of his classic book on electron 
tubes. Tube Lore II is an excellent 
reference to electron tube history and 
tube production. 
 
This new version is 288 pages of text, 
102 more pages than the original version. 
Also included is a data CD-ROM of 
important information, one section 
covers deciphering tube date codes, most 
of which has not been available until 
now. 
 
The new version of the book covers 
about 13,000 tube types, plus another 
4800 or so radar / microwave parts on the 
data CD. Also, on the disk is info on 
strange and unusual tube types - another 
106 pages. 
 
The project reflects 20-plus-years years of corporate files (RCA, Eimac) coming out of the 
woodwork, the release of about 40 years of RMA/EIA tube registrations, plus 19 years of 
work by the Tube Collector’s Association’s authors. 
Aside from the comprehensive US valve summaries, there are chapters on “Tube User’s 
Guide (tips and tricks for keeping them working), oddity tubes, brief background history in 
valve numbers, numbering / identification “plans”, military tubes, special purpose tubes, 
manufacturers specifics, and base diagrams. 
 
Soft cover, 288 pages.  CD-ROM included! 
 
A listing example: 6GL7 Re-etched 6EM7, carries ratings of 6EA7 (GE, 3736, 5-21-62) 
(RCA also) {A55091}. 
The listing’s abbreviations and codes lead to references well covered in the book. 
 
Ludwell is founding editor and president of the Tube Collectors Association for over 20 
years. Author of over 300 articles on vintage technology in various publications including 
Radio Age, AWA Journal, AWA Review in addition to those in the TCA publication Tube 
Collector. Ludwell had an early background in moon-radar research, is an alumnus of the 
532nd Signals Company where he specialised in encryption techniques, and has a pet 
skunk. 
 
A couple of these books are available from the treasurer for $65 plus $5 postage. You may 
be able to get this at a cheaper price (depending on the exchange rate) directly posted 
from off-shore – but then may have to pay GST on it. 
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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@opus.co.nz  
 

 

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
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AVAILABLE: 
Dial Glass: The NZVRS now has a collection 
of dial glass - if you are looking for something 
in particular email a picture of your set / broken 
dial to James Davidson and he will check the 
collection.  There is a minimal fee of $10 per 
glass supplied, postage included to NZ 
members. Direct payment to the NZVRS 
cheque account - details bottom of page 2. 
Also you might like to check the digital scans of 
dials on the website at nzvrs.com/dials/ 
 

I have some old transformers to give away to a 
good home for only the cost of freight from 
Christchurch, as follows:  
Output transformers:  
PP primary / 15:1, 22.5:1, 45:1 
3 x interstage: 
2 x Single end primary to pushpull secondary 
1 x PP primary to 1.6:1, 2.7:1, ??:1 secondary 
Contact John Dodgshun 
jandjdodgshun@gmail.com 
 

 
 
WANTED: 
 Can anyone help with the following: Dial 

Glass for Electric Industries Limited Model 
92 (made by International Traders Ltd), see 
page 139 More Golden Age 

 Balance & on/off switch for Bell General 
radiogram pull action for balance 
designated 87.250K.A.PSP045. I assume 
this is a 250kΩ potentiometer with pull 
action to engage the balance pot. Ed. 

 Power transformer for STC model 56 – 
drives valves 80, 2A5, 57, 58 & 57. 

Contact Bob Kean mob: 021 123 1039 or 
email: <bobtheresek@gmail.com> re costs. 
 

Wanted knobs as in photo 

 
They are 30 and 27 mm diameter, 14 mm 
and 18 mm high respectively. 
Contact: Ray Olsen <rjohb2@gmail.com> 
 

Info wanted from Steve Dunford 
<steve@essentialtech.co.nz>  
I've just bought something interesting 
which I can't seem to find anything about - 
this Cu-Tone mixing desk made in Epsom 
by Cuff and Thomson apparently used in a 
radio station in Timaru.  
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I have no further information on it but I'm 
hoping to somehow restore it and install a low 
power AM transmitter discretely inside - but I'd 
love any more information I can get about it or 
even this kind of equipment. 
 

 

 
Also, I have come into possession of the 
following curiosity, a circa 1935 Hinemoa 5-
valve broadcast receiver which bears some 
similarities to Ultimate / Courier sets of that era 
(chassis is very similar to the Ultimate model 
514 - and this one is a model 154 - the 
equivalent Courier is a model 145.   
 

 

 
 

 
If anyone has a Hinemoa set I would love 
to compare notes and see if I can find any 
more information about the brand or its 
manufacturers. There is some information 
I've been able to glean about the Hinemoa 
brand on my website here:  
www.vintageradio.co.nz/brand/hinemoa  
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