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EDITORIAL 
 

I feel I have let the generous contributors to 
this magazine down a little by not having this 
out earlier. At Easter all looked good and well 
on track – then an onslaught of other 
distractions has meant little time to 
concentrate on finalising the copy - including 
the serious decisions of what to hold over 
until next time. Yes there is even some 
material on hold. All difficult choices I can 
assure you – an editor’s lot is not an easy one. 
There was also a follow up action on the 30 or 
so unfinancial members of the Society with a 
recovery gain of 10.  
In this issue we have the SQCRA entry from 
the NZVRS - an excellent achievement by 
John Dodgshun, similarly some updates from 
Christchurch – Southern Soundings and 
another of Albert Smith’s fine restorations. 
Reg Motion presents an item on one of 
Rutherford’s significant experimental 
achievements resulting in the ‘Rutherford-
Marconi Magnetic Detector’ and Mark 
Thomson presents us with part two in the 
Steinite Saga. Unfortunately there are no 
Trade Me Triode comments in this issue - as 
they take a well earned break. Hopefully there 
will be a suitable return in the next issue. 
The NZVRS AGM is on Saturday 19 July and 
there are AGM voting forms included along 
with the 2 Valve (or less) Construction Set 
Lottery instructions (where anyone entering 
could win) included with this issue.  
If you have a chance I would suggest 
members take a look the SQCRA competition 
website http://www.sqcra.org follow the 
links and read through some of the restoration 
stories. The techniques used by other restorers 
– composition resistors ‘restored’ by grinding 
out, refilling and repainting through to 
encapsulating inside fishing rod all provide a 
rich variety of lateral thinking in solving 
restoration problems simply and effectively. 
On that note Don Beswick in correspondence 
suggests placing some label or identifier 
inside well restored sets to warn future 
repairers of repackaged old capacitor 
wrappings etc. 

Cheers, David 
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Correspondence, feedback etc 
Letter to the Editor: 

I thought I’d congratulate you an excellent latest NZVRS Bulletin. It ticks all the boxes and is 

a good read – well done!  I thoroughly enjoyed reading Mark Thomson’s adventures in the 

hoarder’s home. Perhaps a warning there – I guess that sometimes there is only a fine line 

between being a dedicated collector and reclusive hoarder. I look forward to the rest of his tale. 

Mark refers to the Steinite 102A as being a screen grid TRF using a row of 27 triodes. It is of 

course a neutralised triode TRF and all the more significant and collectable because such 

massive indirectly heated triode sets were in production for only a short period before they 

were overtaken by screen grid sets. Probably the best known all triode monster of this period 

was the Majestic 90(B) TRF using a 5 ganged tuning capacitor.   Peter Lankshear 
 

Dear Ed, 

Many thanks to Peter for pointing out the error in my article “Chasing Goliath” The Giant from 

Fort Wayne. Part 1 in the last issue of The Bulletin.  Peter was 100% correct when he pointed 

out that “Goliath” - Steinite’s 9 valve Model 102A Radio/Phonograph Combo Console 

employs an All-Triode circuit - 5 x 227’s, 2 x 281’s and 2x 250’s and is a NEUTRALISED 

TRF circuit (not Screen Grid, as I had written). The Neutralised circuits were very short-lived 

(late 1928 and very early 1929) and preceded the SG TRF circuits by only a few months. 

Well spotted Peter and thank you for your kind words re the story. I hope you enjoy the 

continuation of “Chasing Goliath” in coming issues.   

Kind Regards and keep up the great work Ed.    Mark Thomson 
 

Dear David, 

Thank you for another wonderful and stimulating issue, beautifully presented as usual. 

Don Beswick, in his item on “Lossy Capacitors”, repeatedly calls the “equivalent parallel 

resistance” the “leakage resistance”. But, in fact there will be no leakage resistance (i.e. 

infinite) because, in reality, a series resistance can never cause any leakage of DC. 

Your detailed equivalence calculation is only valid at the frequency you chose. Predictably, 

choosing zero frequency (i.e. DC) makes the formulae unworkable – try it. 

So, those people who say “alright it has a few hundred ohms series resistance – so what?” are 

not missing the point, they could be right, depending on other circuit impedance relativities. 

Thank you for the otherwise interesting article.   Regards, Jim Carlyle  
 

Don’s reply to Jim Carlyle’s comments. 

In the first sentence Jim is critical of my choice of words, and in the second sentence he claims 

that "no leakage resistance" means infinite resistance, which is a contradiction. In fact "no 

leakage resistance" means zero leakage resistance, as in a shorted capacitor. What he meant 

was "infinite leakage resistance" which results in no leakage current…. 

I agree entirely with Jim when he says that a series resistance can never cause any leakage of 

DC, but the discussion was about a capacitor in an AC circuit which is a different situation. 

The AC current flows through the series resistance and causes a power loss (in the article it 

was 119.3 mW) and the equating of power loss in both circuits was the basis for the series to 

parallel conversion. 

I also agree completely with Jim when he says that "the calculation is only valid at the 

frequency you chose". In the article I stated the conditions; "In this capacitor the figure of 

83.82K is the equivalent parallel resistance derived from an AC measurement at 50Hz". It 

means what it says, and I expected that most readers would have known that reactance Xc 

varies with frequency ("things you must know") and that they would intuitively have expected 

different figures at different frequencies.  
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Again I agree with Jim when he says that choosing zero frequency (DC) makes the formula 

unworkable. That comment is like the zero solution to a quadratic equation - true but trivial. … 

Although division by zero is not defined in mathematics, most of us will accept that as a 

number X tends towards zero, then one divided by X tends towards infinity. On looking at the 

formula Xc = 1/2πfC the accepted result is that when f = 0 then Xc will be infinite (open 

circuit), and hence pass no current. … 

In the practical situation we frequently use capacitors as audio and RF bypass capacitors, and 

the less series resistance they have, the better they will do their job. Many capacitors including 

reservoir capacitors, coupling capacitors and bypass capacitors are subject to a DC voltage 

with an AC signal superimposed, and it is the AC component that was being considered.  

As an example, a few years ago I described the overhaul of a QUAD 22 control unit in which 

the tone control capacitors were fed through blocking capacitors that were handling only audio 

frequencies. With the original Dubilier 400 series capacitors the sound was dull and lifeless, 

and when removed and tested they all had a large increase in capacitance (more than 3 times 

the specified value) and a high series resistance. When they were replaced by modern 

capacitors with negligible series resistance the sound was crisp and clear. 

If the tone control circuit was redrawn with lossy capacitors (and I still maintain that the 

parallel representation is easier to visualise) then it can be seen on paper that the tone control 

circuit must sound different. … 

[Both Jim and Don’s letters have been abridged. Ed] 

Letter to the Editor. 

In the article by John Dodgshun involving the 6X4 rectifier with a bent internal lead almost 

touching an anode, I hope that readers will take note of your advice to avoid using unused tags 

on valve sockets as looping points, particularly on a rectifier socket. There is a good example 

(mentioned by others) in the R1155 aircraft receiver where pin 1 of the converter valve socket 

was used as a looping point for the 250 volt DC supply. This is OK when a glass octal valve is 

used, but if a metal octal valve or Philips valve with red or grey metalised paint is plugged in, 

then the metal case or metalised paint, which is connected to pin l, is live with respect to the 

chassis (as a few readers may have found out the hard way). 

The restoration of the 1155 set by Ian Thomson was most impressive and it is worth noting that 

inside the coil box there are more capacitors tucked away inside than what appears in Ian's 

photograph. In regard to using the old wrappings on new capacitors, I have reservations about 

this because one day the set will go to a new owner who may use it for many years, but 

eventually some part (maybe a valve) will fail and the set will stop working. A future 

technician will no doubt take the chassis out of the case and say - "no wonder it doesn't go - 

look, he has left all the old capacitors inside" and then proceed to snip all the leads off, not 

realising that there is a new capacitor inside the old wrapping. So there are possible risks in 

making new components look like old ones. Alternatively a note could be placed inside telling 

a future technician that inside the old wrappings there are new polyester capacitors. 

Don Beswick 

 

To Wayne Squires, 

I've just been looking through a copy of the NZVRS Bulletin that I borrowed.  You were 

asking about the RDL Valve Tester, designed and built by the NZ radio Development 

Laboratory of DSIR.  This was NZ's wartime radar laboratory and they did a lot of design and 

construction of test equipment. 

I've attached a paper which gives some of the background to RDL.  A key item is the DSIR 

Narrative which was written in 1948 as a basis for a book on WW2 history.  However it was 

immediately classified for some bizarre reason (while the rest of the world was publishing 

about all their wartime developments).  It was eventually declassified in 1992, mainly due to 
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pressure from Bob Unwin, and others.  It's now available on the web at http://digital-

library.canterbury.ac.nz/data/library7/ebooks_open_access%5Cww2_narrative_radar.pdf. 

There is a reference to the valve tester on p. 569.  There were hundreds of reports, including 

circuit diagrams of the radars, their use and other jobs they did - but most of them have been 

destroyed.  We're not very good at looking after our history. 

Grahame Fraser <g.fraser@phys.canterbury.ac.nz> 

 

Finally a note from a normally well composed and “in control” David Fahy - frustrated by a 

mere Philips set – what has the world come to? 

Recently I have been working on a Philips BZ737A.  The BZ737A, a de luxe mantel radio of 

the 1950s, was obviously loved by the Philips engineer who dreamed it up.  But sadly it is an 

unlovely thing.  It features, for instance, variable selectivity, sharp or wide, built into its i.f. 

transformers.     And that's not all.   

This variable selectivity comes into operation when the tone control pot is turned fully 

clockwise, at which point the switch on the tone control selects 'wide', or is it 'narrow' i.f. 

tuning?  You then turn the tone control anti-clockwise, back to the level of treble cut which 

suited you before you began tuning in. Or something. 

But wait there's more.    It also has provision for turning itself into an intercom.  Just add 

extension speaker.  The switching and input transformer are already installed to get you started.  

And to get the shortest waveband on shortwave the oscillator frequency is set lower, not 

higher, than the tuned frequency.  

I am coming to hate this set. The coupling condenser to the grid of the EL41 was leaky.  The 

primary of the output transformer was open circuit.  They were easy enough to fix.  But there is 

a rats' nest of resistors and capacitors around both the tone and volume controls.  And to top it 

all off someone has replaced the tapped pot volume control with an untapped one.  Thankfully 

Ross and Bruce have provided the circuit (are members aware of what a stunning service these 

chaps provide?)  so I can see what should be there.  The original tapped pot is listed as  .65 + 2 

Meg Ohms.   And it all works now after a fashion. 
 

But it is here, thinking of future restorations that I make a plea to Bulletin readers. 

It is hard enough to find an ordinary replacement potentiometer these days let alone a special 

tapped one.  What do other members do?  Does each case have to be taken individually or are 

there rules of thumb, tricks of the trade, handy hints to guide us as we restore radios which 

have these special order pots made of that too common element unobtainium*?  I hope other 

members will find any replies interesting too. 

Cheers,  David Fahy 
 

* The amount of unobtainium in the universe, grows year by year.  It is the product of the 

decay of rare-ium 123. Rare-ium 123 is an isotope of unobtainium and has a half life of 25 

years. Prospectors who believe they have found rare-ium often use an elaborate software 

program called Trade Me to assay their sample. It is the paradox of the universe, as VRS 

members know, that the more unobtainium there is in the universe the fewer parts there are 

made of it. 
 

Opposite is the delightful Philips circuit of the set in question. R24 is the tapped volume 

control and R22 is the tone control with the bandwidth switch included. Ah well do I remember 

this set in a practical setting during my youth when friends of my parents had the bedridden 

mother-in-law ‘living in’. The call of her bell led to a radio communication (the intercom) – 

but she was only just through the wall (but access to her room was via a doorway at the other 

end of a lengthy hall). One can easily see the advantages of an intercom inclusive set in an up 

and downstairs arrangement, along with the radio extension speaker. Nice memories tks, Ed. 
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Chasing ‘Goliath’ The Giant from Fort Wayne. Steinite’s Model 102A.  

Part 2:  Building a Dream  By Mark Thomson 
 
Dateline: August 1922. Location: 
Atchison, Kansas, USA. Middle - 
America, (almost literally-so too). 
Little town, snuggled into the farthest 
N.E corner of the state and separated 
from the neighbouring state of 
Missouri by the wide Missouri River.  
Atchison, Kansas, had several claims to fame, the most intriguing of which, was that the town 
was named in honour of David Rice Atchison, President of The United States (for one single 
day!) back before the American Civil War. The famous Railway line; “The Atchison, Topeka 
and the Santa Fe” subject of both story and song, had as its northern terminus the town of 
Atchison.  Atchison 1922, the Roaring 20’s “the Charleston”, “the Can - Can” and the “Flapper 
- girls” and this “wunnerful, noo thing” - The Wireless! 
Born in the tiny farming town of Greenleaf (125 miles west of Atchison) on June 24

th
 1888, 

Fredrick W. Stein moved to Atchison with his family in 1900. 
Stein's first business venture in Atchison was when he and one Frank Roth started an ‘electric 
shop’ in the ‘100 block’ of North 5

th
 Street, later to become the Standard Electric company, 

housed in the old Jackson Building at that same address.  A certain Jack Woodhouse became 
Stein's partner in 1909 and they opened for business at 511 Commercial.  At 710 Commercial 
(later the home of the famous Crystal and Madrid theatres) Stein continued to develop his 
business and inventing interests. 
His first major invention, the "Galvolite," was a therapeutic device, marketed through various 
mail-order outlets. In 1919 he demobbed from a stint in the US Navy, serving just 18 months. 
Returning to Atchison, he made his new headquarters over the “Barney Self Clothing Store” at 
‘718 Commercial’. 
In 1921 Stein formed 
the Atchison Radio & 
Electric Company and 
began experimenting 
with “wireless phones” 
(as early radios were 
known) and selling 
Galena Crystals under 
the brand name 
“Steinite”.  
On a brisk fall day in 
1922, thirty four year 
old Fredrick W Stein 
must have cut an 
imposing sight; attired 
in a smart business suit, 
as he strode purposefully along the sidewalk of Commercial St Atchison, his dapper form 
catching the eye of pretty, 25 year old, Amelia Earhart, (who also called this town her home). 
Amelia’s eyes however, would not focus long on the young man, for, as an aircraft flew 
overhead, her gaze averted - indeed, she had long been known around the town for spending 
lengthy periods of time “just staring into the clouds”. Since the sight of her first aircraft at a 
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local fair in 1907 (then aged 10 years) she had known, with no small degree of certainty, 
exactly where her destiny lay. Ah yes, “Dreams Amelia, dreams and false alarms” (Joni 
Mitchell)  
Similar was the case of young Fredrick Stein and he too began to realise his own aspirations. 
By the end of 1922, he was employer to 18 people in his “factory” on the 2

nd
 Floor above the 

“Barney Self Clothing Store”. Sometime in 1923, the Co became known as Steinite Radio 
Laboratories. Quickly growing his business, by July of 1924 Stein had acquired control of a 
company known as Tresco (The Tri-City Radio and Electric Supply Company) who were 
headquartered in Davenport, Iowa. Important in his plans was that integral with the acquisition 
of that company came the coveted, business-critical, Armstrong Patent Licences and hence the 
industry sanction to produce regenerative radio receivers. 1925 saw the company market 
several models employing the Regenerative Detector and Regenerative Detector with single 
audio-stage circuits, which all sold well. 1926 saw further success with Steinite’s TRF 
receivers (several models being marketed, featuring two tuned RF stages and two audio stages) 
again to critical public acclaim. 
At the end of 1926, Steinite released what his company claimed to be the “worlds’ first” no-
battery, electric light-socket powered radio; “The radio you have wished for a thousand times” 
was a 7 tube set (4 x UX199’s 1 x 201A and 2 x 316B’s). “A No Battery Radio, using no 
chemical rectifiers, operating from a light socket at a cost of just 1 cent/hour --- and with a 
3,000 mile range”, “You will marvel at its tone”!  The basic radio with built-in loudspeaker 
sold for US$125 and when paired with a custom table, retailed at US$150 - Oh! And “nothing 
to buy but the tubes”! 
1927 saw further expansion, including the opening of a Chicago Sales Office (at 504 South 
State St) and late in that same year, a name change for the Co to “The Steinite Radio Co”. (This 
was now a company boasting a payroll of over 750 employees and one attracting further public 
and radio industry approval for the quality of its product). 
1928 was truly a watershed year for Steinite.  The company famously used the influence of a 
Missouri Senator, the ‘feisty’ Jim Reed, to gain their RCA patent-licence. Reed was quoted as 
being “A Fire-eating, epithet-throwing, aspirant to the Democratic nomination for the 
Presidency.  Habitat: Kansas City.  Fighting- ground: Any vacant lot.”  Reed wouldn’t (it is 
said) leave the then General Manager of RCA, David Sarnoff’s palatial office suite, without the 
precious licence - he didn’t! 
Significantly, Steinite’s June 1928 Model 261 under-sold Atwater Kent’s 7 tube, $77, AC 
Compact by $2! 
Momentum and Times of Change: 

Throughout 1928, Steinite’s performance in the burgeoning Radio Industry world had attracted 
the attention of wealthy Chicago-based Capitalists/Industrialists; Jacob Abelson, his brother 
Lester and Jacobs’s brother-in-law, Oscar Getz. Fredrick Stein sold out his interest to the 
Abelsons, (the company name however, remaining) and left to pursue his inventing talents, an 
even wealthier man. The Abelsons let “no moss grow on the rock-solid foundation” left by 
Fredrick W. Stein. Jacob Abelson became Company President, Lester the Vice President and 
Oscar Getz the Company Secretary.  Replacing former Steinite Chief Engineer F. W. Iggberg, 
the Abelsons quickly recruited the services of the brilliant Alfred Crossley of the Naval 
Research Laboratory.  By year’s end, Steinite had gained control of a radio parts manufacturer, 
The Leslie F. Muter Co, who had fallen on hard times with legal, patent-infringement issues. 
That company quickly became a business subsidiary of the parent Steinite, the expansive 
“building block” business - strategy of the Abelsons now falling nicely into place.  
The close of 1928 saw the Steinite Radio Co owning two large manufacturing plants, two in 
the company’s original birthplace, Atchison, Kansas and a third (which included their General 
Sales Office) amongst “The Radio Industry Big Boys” in Chicago, Illinois. With 1,100 
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employees now on its payroll, the company was moving fast, was BIG and about to get even 
bigger. Early in 1929, strenuous advertising and aggressive marketing strategies paid off. In 
response to wide, positive acclaim and advance orders from radio industry “Jobbers” (after 
“Pre-release viewing” of Steinite’s 1929 Model-Year’s range at Radio Industry Fairs and 
Exhibitions) the company acquired a fourth manufacturing plant in Auburn, Indiana.  Boldly, 
Lester Abelson announced plans for yet a fifth! - to be located in Fort Wayne, Indiana. The 
brand-new complex would be sited on a ten to fifteen acre lot, upon which would be 
constructed a state of the art manufacturing plant, with a total floor area of 210,000 square feet, 
which would house an additional 2,000 employees and produce a projected 2,000 sets a day! 
All of which, in one “knockout swing of the business fist”, would effectively treble the 
companies staff, space and production capability.  
Construction began, progress was pushed and with a forecasted opening date of May 1

st
 1929, 

it was all very ambitious indeed. Part of this huge new investment was a massive Cadmium-
Nickel chassis plating machine adding the significant cost of US$20,571 to the project “build”. 
Vigorous advertising would “lift” this figure to US$50,000 with the desired “effect on the 
competition” firmly in mind. Clearly, Steinite was a serious company with something serious 
to say to the Industry. 
The months of March, June, 
September and October 1929, saw 
Steinite release the Models: 40, 45, 
50, 60, 70 and 72 all of which were 
Lowboy or Highboy Console 
Models, priced at between 
US$135.00 (less tubes) for the 
Model 40, on up to the astonishingly 
expensive US$250 (again, less 
tubes) for Steinite’s ‘Flagship’ 
wireless their 9 valve, Neutralised 
TRF- circuited, Model 102A, 
Combination Radio/Phono Console. 
 
The Radio Sales Race: 

During 1926, 27 and 28, Atwater 
Kent, from Philadelphia, 
Pennsylvania, was the radio-industry 
sales leader.  In March 1928, 
Majestic (Grigsby – Grunow Co in 
Chicago Illinois) was formed and 
during its first year of operation, was 
seriously challenging Atwater Kent 
for its No. 1 spot in radio-industry 
sales.  
Majestic achieved the “Radio 
Industry No.1” status in 1929, 
through developing sets that were 
heavy on base response, employing 
massive power, fed into massive 
Electro-dynamic speakers which 
were housed in equally massive, 
furniture-style console cabinets. For 
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the first time in the radio world, the buying public could hear ‘Tone” not “Tin”! (The ‘tinny’ 
sound of previous years, via first horn and then cone speakers, being relegated to history). 
Philco, early in that same year were using high-impedance, magnetic speakers, with severely 
limited frequency response which were fast becoming obsolete. However, a year-on, Philco’s 
time would come and from 1930, a ten year reign by that company as the Radio Industry sales 
leader would result. By 1929, Majestic’s radio sales accounted for an astonishing 25% of the 
entire radio industry, producing over 2 million radio receivers in that year with an average 
factory output in excess of 4,000 sets per day. 
In late 1928 and early 1929, Steinite closely followed the lead set by the giant Grigsby - 
Grunow Co in nearby Chicago. Console radios, (Highboys, Lowboys and huge 
Radio/Phonograph Combination models) dominated their Jobbers and Agency showrooms, 
sales catalogues and radio advertising. Model after model, carefully targeted at the RCA 
catalogue adage of “Radio enters the Home” and “The radio as an item of furniture” - an 
integral and beautiful part of the living environment, totally congruent with décor, space and 
style - and “incidentally” (at its very highest end) rather something of a status-symbol for 
“only” the discerning purchaser.  

 
In early 1929, this was the backdrop that found the Steinite Radio Co pouring funds into 
Research and Development, with Chief Engineer Alfred Crossley and his team leading from 
the front. In March 1929, the very same month as Majestic produced their $265 (less tubes) 
Model 181, Radio-Phono Combination Console, employing an All-Triode, Neutralised TRF 
circuit, Steinite marketed its highly similar, Model 102A -- “Goliath” had been born.  
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Photo Below   Jacob Abelson, President of the Steinite Radio Co, tunes-in on the first 
receiver produced (The 9v, Neutralised TRF, Model 102A Radio/ Phonograph 
Combination model) at the Co’s new 10 acre plant in Fort Wayne Indiana.    
Left to right:  Lester Abelson (Co Secretary) Leslie. F. Muter (President of the Leslie F. 
Muter Co, a Steinite subsidiary) and Oscar Getz (Co. Vice President) look on with 
interest”. 
 
Who was first? 
The answer to 
that question 
dear reader, 
may never be 
known. 
It can be 
reasonably 
argued then, 
that as was the 
case with so 
many radio 
manufacturing 
companies, 
growing 
strongly in a 
hitherto buoyant 
and vibrant 
business 
economy, 
enjoying the 
fruits of hard 
work and good 
business in the 
burgeoning 
radio industry, that the darkening clouds gathering on the financial horizon towards the close of 
1929, were somehow not in clear-view or indeed, were simply ignored. 
In the case of The Steinite Radio Co, the writer believes that a much more sinister scenario and 
set of circumstances may well have occurred and that a number of factors likely conspired to 
create a cataclysmic change of fortune for this company. 

To be continued … 

 

Correspondence etc   continued … 
 

Hi David, re the cover pic on the bulletin 34 no. 4, the glass insulator from between 
the two sheets of lead is now in the Far North Museum in Kaitaia. Note that big screw 
jacks sat on the concrete plinths to raise the tower and allow the insulator to be 
changed; there were several spares but where are they now?   
The base and stay anchors are still there in the field.   
Thought you would like to know that. 
Cheers, Phil McGechie  
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Sothern Soundings  From David Fahy 
 
Tell a friend that you went to a meeting of your club last night and that the members spent a 

little time gazing at an old light bulb glowing and that the second half of the meeting was on 

the topic “Watching Paint Dry” and they will probably smile at you affectionately and tell you 

how fish oil capsules helped old Arnold when he started to wander. 

 

But, such indeed was the fare of the May meeting of the Christchurch Vintage Radio Society 

and very worthwhile it proved to be.  Reminding us all that the thermionic valve industry grew 

out of the light bulb business,  Murray Clark showed us a vintage light bulb, a genuine Edison 

running on an endearingly precisely specified 11 volts.  David Fahy, showed us the transformer 

from a 1929 Rogers Battery-less weighing in at a hernia inducing 9.5 kgs.   

 

Your scribe had assumed that the bulk and weight of the thing was a reflection of the 

improvement in efficiency of transformer design since 1929.  Not so, said the more learned 

members.  The bulk reflects the fact Mr Rogers'  radio may have been expected to work on the 

25 Hz mains electricity sometimes encounted in the USA before  60 hz became universal there. 

 

David Chapple presented his very smart “Gulbransen” 

Little Jewel, a delightful Collier and Beale 5 valve 

portable which was a direct N.Z.copy of the 

Westinghouse Model H127 of 1945.  It seems a lively 

mythology has grown up in the USA around these 

Westinghouse sets which resemble a miniature 

refrigerator. Were they used as a sweetener to 

conclude the sale of the eponymous kitchen 

appliance? 

 

John Dodgshun showed off his 1932 Ultimate (Radio 

Ltd) 4 valve TRF, chassis ‘S’ set, which he has 

recently restored. The cabinet and dial are very 

simple, looking almost as if they were ‘home-made’. 

However the wireless performs remarkably well when 

connected to an aerial. You just have to remember 

where the stations you want are. The dial is calibrated 

0 to 100 only. 

 

Then followed a very interesting talk by John McKim on the preparation of surfaces for 

painting, actually painting surfaces (steel, aluminium, brass etc), masking and stencilling.  He 

outlined his experience and the experience of others in MIG and TIG welding and surface 

preparation using bead blasting, and garnet blasting informed by his work restoring aircraft, 

military radios and communication gear and military vehicles. The samples of black crackle 

finish he showed were especially impressive.  Aided by his partner Myra, John provided a host 

of clever techniques and handy tips illustrated with samples and received well earned applause.   

 

The meeting concluded at 10.15 pm with excellent tea and cakes. 
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NZVRS Entry in SQCRA International Restoration Competition. 
 

Restoration of a Philco Model 89E Code 121 

Cathedral Radio   by John Dodgshun 

 

Everything screamed at me “don’t do it, it’s too far gone”. However not one for shying away 

from a challenge, I did do it. The cabinet had been extremely badly affected by water which 

caused most of the front to de-laminate and distort extensively. The rest of the cabinet was also 

in a very sorry state with bottom moulding badly mutilated.  

 

The chassis and speaker were badly rusted, one 

valve shield was missing but everything else 

appeared to be intact & reasonably original. Who 

knew what else awaited me?  

The Philco model 89 code 121 wireless is a six 

valve, two band superhet, dating from 1932. It 

uses a type 36 tetrode valve as a self oscillating 

mixer. (Autodyne) The report in the Ryder’s 

manual is that these sets were very prone to stop 

oscillating for no apparent reason and they 

devote a whole page to the problem and 

suggested fixes. The later code 123 set used a 77 

pentode in place of the 36 tetrode in a bid to 

overcome this trouble. The restored set has never 

shown any tendency to stop oscillating. 

The valve line-up is 39/44 RF amplifier, 36 1st 

detector/oscillator, 39/44 IF amplifier, 75 2
nd

 

detector and 1
st
 audio amplifier, 42 output & 80 

rectifier. I often wonder how the wireless world 

would have survived without the 80! 

 

First up, and only 

because it was the 

easier of the two 

tasks, was to strip 

the chassis in 

preparation for re-

plating. The 

speaker was also 

completely 

dismantled, as the 

metalwork was 

badly corroded. I 

used acetone to 

release the glue 

holding the cone to 

the frame. The 

cone was in perfect 

order.  
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The electromagnets in these speakers are pressed and swaged together so the dismantling is a 

lengthy & invasive procedure. Next, all components were checked for value and found, in all but 

a few cases, to be of no use. Even the 

paper capacitors used to replace the 

originals were leaky & differed wildly 

from their stated values. Fortunately, all 

coils, the speaker electromagnet coil and 

all of the transformers tested satisfactorily 

for continuity & insulation resistance. 

Once the chassis, speaker frame, valve 

shields and other hardware were sent for 

re-plating, clean-up of the individual parts 

occupied some considerable time. All 

block and electrolytic capacitors had to be 

emptied and repacked. The power 

transformer leads were still in good 

condition so all that was required was to 

clean and repaint the covers. The three 

coils for aerial, mixer & oscillator and the 

two IF coils, were cleaned, taken to work 

and left in the oven for a week at 60
O
C. 

Following this all soldered connections 

were redone and the coils dipped in paraffin wax to seal them. This was one of Ryder’s 

recommended fixes for the oscillator problem.   

One of our Christchurch Vintage Radio Group members has a low pressure grit blaster which is 

ideal for cleaning up tuning condensers and this was put to good use here with excellent results.  

 

 
15



The replated parts finally turned up and chassis assembly was complete in a relatively short 

time. Wiring took considerably longer. Where possible, I like to use original wiring, and in this 

set, much of the original wiring was in good order and so I was able to re-use it.  

The speaker had taken time to get apart, but it took much longer to put together. The alignment 

of the cone before gluing onto the frame with ADOS F2 was challenging to say the least. 

However perseverance paid off. The original speaker wiring was in very bad order so new, 

replica wiring was fitted to the speaker and it was wired into the chassis. – No plug on this 

model. After a final check of the wiring and the fitting of a new mains cable, it was switch-on 

time. The set didn’t exactly roar into life but it certainly made some encouraging noises and the 

voltages all looked good. Some minor alignment adjustment later and it was operating 

satisfactorily. Sensitivity is not great but with an aerial attached it performs well on both bands. 

Once again Nostalgia Air provided invaluable circuit and alignment information.  
 

Now to what was going to prove to be the much more difficult part of the restoration! 
 

 
 

The cabinet, as I said at the beginning, had been very badly affected by water. The front veneer 

had almost completely delaminated and the underlying layers were also delaminated and, by far 

the most difficult to fix, had warped and twisted extensively. The only way forward was to 

almost completely dismantle the front into its multitude of broken and twisted parts. After the 

cabinet was taken apart, I made the decision to completely replace the main body with new, New 

Zealand native Rimu plywood but the front needed to be restored. Two of the main tools in this 

part of the job were steam and clamps, not to mention much time and patience. Each little piece 

of twisted timber was steamed, clamped between two plates and left to cool and dry. Slowly but 

surely, the front came together but the original walnut veneer was beyond re-use. I was able to 
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source some excellent quality replacement, walnut veneer from a NZ company, and so the most 

difficult part came to surprisingly successful conclusion.   

Routing the decorative grooves was a nail-biting experience! Bending the plywood into the 

curved shape for the body was helped considerably by steaming it several times as the cords 

tying it were progressively tightened.  

 

Once the cabinet was 

back together, a new 

moulding, machined 

specially for me at 

considerable cost out 

of mahogany, was 

glued to the bottom.  

The cabinet 

restoration was 

complete after the 

application of a new 

PHILCO transfer 

and chassis layout 

drawing. Several 

thin coats of 

polyurethane later, 

the cabinet was 

glowing beautifully. 

I reused the grille cloth that 

came with the wireless because, 

although it isn’t original, it was 

in very good condition. The 

three small rose knobs were 

missing but I was able to barter 

some replacements. 

 

That has this restoration taught 

me? Above all, that patience is 

not only a virtue but a necessity 

for this type of detailed work. 

So often it was so tempting to 

remove the clamps before I 

should have – just to have a 

look! I managed to resist 

temptation and the results 

speak for themselves. Looking 

back, this was a challenging but 

enjoyable and very rewarding 

project that from start to finish 

took six months. 

 

 

The demonstration video of this 

set working is available at www.youtube.com/watch?v=lDcHODt6Kbw 
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Rutherford, Marconi and Wireless; a précis by Reg Motion 
 

Around 1900 when wireless communication was being taken up by shipping receivers, most 

used coherers as detectors of the Morse coded spark transmissions of that day.  These detectors 

were not very reliable and Gugliemo Marconi with others was seeking a better device.  It so 

happened that a student at Canterbury University in NZ had started researching 

electromagnetism of iron and steel by very short pulses of electrical energy.  The student, 

Ernest Rutherford, went on to become a researcher at Cambridge College in UK and published 

a paper on his results which greatly interested Marconi who developed a reliable RF detector 

from there. These developments are briefly covered in this article. 

Electromagnetism. 

Before proceeding further it may help to those of us who have not recently studied the subject 

of electromagnetism, to briefly review a few of the fundamentals, see appendix 1. 

Rutherford’s Research. 

While the effectiveness of an iron cored coil in increasing the magnetism of the core at low 

frequencies was well researched in 1894, the ability of the magnetism in the iron to follow the 

rapidly changing magnetic field produced by the current in the over wound coil (magnetic 

viscosity) at much higher frequencies was thought be problematical.  It was this problem which 

Rutherford selected as a research subject for his graduate year at Canterbury University. 

A method of producing rapid changes of current in a coil needed to be devised. Rutherford 

produced an ingenious way using a freely falling weight which opened one switch and closed a 

second switch a known small fraction of a second later. The first switch (A B) started current 

through a coil of wire wound on an iron core (tough on the shorted battery!) The second switch 

(C D) introduced a meter which measured the rate of change of the magnetizing field at that 

instant (he used a 

commercially available 

ballistic galvanometer for this 

purpose).  By varying the time 

interval between the two 

switchings Rutherford was 

able to plot a curve showing 

the magnetism of the iron 

against time (the hysteresis 

curve) for the material 

comprising the iron core.  For 

his iron core Rutherford used 

a toroid of thin insulated iron 

wire which eliminated any 

eddy currents in the core leaving only the hysteresis loss.  
 

By comparing the hysteresis curve determined for a slowly changing magnetizing force against 

that for the rapidly changing magnetizing force Rutherford was able to show that the hysteresis 

loss did increase with the rapidity of change but the loss was small, being less for soft iron than 

for steel. 

From the results of these experiments Rutherford predicted that iron could usefully follow the 

changes of magnetism at frequencies up to and above 100 MHz but to prove it he required a 

method of producing a changing magnetic field at rates in excess of those his falling weight 

apparatus could produce and of detecting the relatively weak magnetic fields produced at these 

high rates.  
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When Rutherford again approached the subject in 1895 he used Heinz’s well known method of 

producing a damped oscillating field by charging up a capacitor to a high voltage then 

discharging it through a spark gap and 

coil of wire in series.   

For a capacitor Rutherford used a 

Leyden jar – a glass jar coated on the 

outside and inside with electrical 

conductors forming the plates of the 

capacitor with glass as the dielectric.  

This capacitor he charged up to a high 

voltage with either a Voss machine (a 

device which accumulates electrostatic 

charge using a rotating glass disc with 

attached metal discs and a separate 

fixed glass disk with metal transfer 

disks) or a high ratio step-up 

transformer with interrupted DC in the 

primary on the style of the well known “Ford Coil” used for ignition purposes in early motor 

cars. He set the spark gap at 1/10
th
 inch and initially used a coil of 60 turns wound on a small 

glass tube. Within the tube he placed the iron or steel needle, the subject of his experiment.  

 

To measure the degree of magnetism of the needle Rutherford made up a Magnetometer using 

a very small magnetized and pivoted pin with a mirror attached which reflected a light beam 

onto a graduated 

scale set some 

distance away thus 

providing a 

sensitive readout 

of any tiny rotation 

of the mirror.  With 

this device he was 

able to read the 

slight changes in 

the ambient 

magnetic field 

direction caused 

by magnetism of 

the needle he was 

testing. 

 

Rutherford then developed an ingenious method of measuring the thickness of the thin tube of 

magnetism produced in the needle by the rapidly changing magnetic field of the coil 

surrounding the needle – after magnetizing the needle he removed it and immersed it in a hot 

solution of dilute nitric acid which slowly dissolved the needle.  As it dissolved he measured 

the magnetism left in the needle using his small Magnetometer. By this method and knowing 

the rate at which the needle dissolved he was able to measure the thickness of the magnetism 

near the surface of the needle produced by the pulse of current in the coil and to show the 

reversal of magnetism which the damped oscillation produced in the needle.  

His many experiments with this set-up proved that thin steel wire was the most effective in 

being magnetized at frequencies up to and in excess of 100 MHz but he realized that the small 
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diameter of the steel under test limited the amount of magnetism produced so he made up a 

compound of 24 small diameter steel wires 1 cm long insulated from each other by being 

dipped in paraffin with the whole held in a glass tube for convenience in handling. By 

magnetically saturating his new detector before use then using the demagnetization of the 

detector as a measure of the field strength he obtained the most sensitive change in his detector.  

With this test set-up Rutherford continued his experiments on electromagnetism and achieved 

great success in determining the quantitative measurement of results which previously had 

only been found qualitatively however these experiments need not concern us here – his great 

discovery from the wireless point of view was the invention of a sensitive method of detecting 

tiny radio frequencies. 

The following year Rutherford accepted a place at the Cavendish laboratories in the United 

Kingdom and did some work on reception of radio waves. He transmitting a pulse from his 

Leyden jar Voss machine assembly coupled to two sheets of metal distanced a few feet apart. 

As a receiver he used his detector as described above coupled to metal plates set apart. He 

successfully achieved detection over distances of up to half a mile.  Following these 

experiments he wrote a paper on all his work to date including his New Zealand efforts and 

read this paper before the Royal Society in London, then he went on to the exciting work of 

atomic research. 

Guglihielmo Marconi and others were looking for a reliable method of receiving the spark 

transmission of the day and became interested in Rutherford’s paper as published by the Royal 

Society.  However there was a problem in using Rutherford’s sensitive electromagnetic 

detector as it could only detect one pulse at a time whereas the signalling system of the day 

used a rapid series of sparks producing damped oscillations switched on and off by a key to 

allow Morse or other coded messages to be sent. The detector needed to be constantly 

remagnetised with an interval between each remagnetism during which the received 

transmissions could be read as a decrease of the magnetic field in the detector and this decrease 

detected by some means which produced an audible 

signal. 

Marconi produced a first attempt using a rotating 

magnet to alternately polarise the magnetic field 

(see illustration) which he patented but did not use 

in practice – probably because the time interval 

between polarisations during which the received 

transmission could be read was broken up by the 

polarization periods. The detector consisted of 

many lengths of thin insulated steel wire bonded 

into the horseshoe shape and overwound with a few 

turns of wire suitably coupled to the 

receiving antenna to give the greatest 

current possible from the received 

damped waves.  This detector, based 

on Rutherford’s work, differed only in 

having a coil of many turns 

overwound on it connected to a 

headphone. Decreases in the magnetic 

field produce by the RF pulses 
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induced voltages in this coil causing clicks in the headphone at a rate determined by the 

sparking frequency at the transmitter which was usually at a low audio frequency rate. The 

result was a rough audio frequency note in 

the headphone. 

Marconi then went on to develop a much 

better arrangement which did not break 

into the reception during the polarization 

periods.  He produced a band of thin 

insulated iron or steel wires which he 

moved between fixed horseshoe magnets 

to carry out the polarization and mounted 

the detector assembly between the magnets 

at a point where the polarizing field was 

zero.  He passed the wire tape around two 

drums and rotated the drums by means of a spring motor similar to that used in the old 

fashioned gramophone. Thus a point on the tape moved from a high magnetizing field through 

a zero field to another high magnetizing field.  The necessary overall magnetic field was 

created by the field polarity and physical placement of the magnets.  The device was initially 

called a Marconi Rutherford Magnetic Detector but soon got called a “Maggie”. It was the job 

of the operator to keep the spring motor wound up and occasionally this caused a problem 

when the operator became sleepy!   

Various arrangements of the magnets were used to create the required field varying from a 

maximum as a point on the band entered the magnet assembly to zero at the midpoint of the 

assembly to a maximum again as the point left the magnet assembly. This picture shows in the 

magnet arrangement as depicted on the various photos of Maggies. 

 
 

 
 

 

Marconi used the Maggie particularly on shipboard installations until about 1910 when 

vacuum diodes became available. (NZVRS volume 16 No.4 has on its cover page a good photo 

of one of the later Maggies produced) 
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Appendix 1. 
A.) If an electric current is passed through a conductor a magnetic field surrounds the 

conductor. 

B.) If an electrical conductor moves or is moved across a magnetic field a voltage is induced 

in the conductor. 

C.) If a voltage is applied to cause an electrical current to flow in a conductor a rising 

magnetic field surrounds the conductor. This rising field produces an opposing voltage 

(back emf} in the conductor which reduces the total voltage and restricts the rate of rise of 

the current until eventually the current reaches a limit set by the ohmic resistance of the 

wire and the magnetic field stops changing.  Electrical energy is expended in causing this 

change. 

D.) If the wire is wound into a coil the magnetic field is greatly increased both within and 

without the coil. 

E.) Now if the current in the coil is stopped or reversed in direction the magnetic field starts to 

collapse producing a reverse voltage which opposes the applied voltage and reduces the 

rate of change of the current. Energy is given back to the source - less any energy lost by 

heating of the conductor for instance through its ohmic resistance to current flow.   

F.) If an iron core is placed within the coil the tiny magnets of the molecular structure of the 

iron tend to align themselves with the magnetic field of the coil adding greatly to the 

magnetic field strength. 

G.) If an alternating current is applied to an iron cored coil some energy is expended in 

aligning the tiny molecules of iron with the changing magnetic field of the coil. This 

energy is not returned to the source at the end of a half cycle thus there is a loss of energy 

due to this effect.  This effect is called “Hysteresis Loss” and its degree depends on the 

type of iron in the core – hard steel has a high loss while soft iron and some of its alloys 

have much lower losses.  

H.) There is also a loss of energy caused by the changing magnetic field inducing a current 

(eddy current) in the solid iron core which heats the iron.  Dividing the core into very thin 

insulated pieces reduce this loss to a negligible value.  
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Some More Radio Restorations  (Part 3)    from Albert Smith 
 

Following on from Albert’s pervious items here is another excellent example of his work 

 

 
Ultimate Model 621 made in 1933 

This is the radio that our David Fahy mentioned in the Southern Sounding 2013 – ii Bulletin 

(Vol 34 #2). It looked as though somebody had put their boot into the fretwork, as well as 

having been left in the wet. The side panels had a 5mm difference in their length as well as 

being twisted, so they had to be remade. There was only one front side panel and only one base 

mounting, so it was easier making two of each instead of making matching ones. The front 

panel and fretwork is the original one repaired.  

The chassis was is in a surprising good condition, but I still dismantled it and carried out the 

normal restoration treatment.  
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Since putting the above lot together I have finished restoring a 1945 National B44, a little 

compact 5 valve mantel piece set. And just about completed a 1933 Courtenay Model 106 that 

had been left lying on the ground and a fair bit of one side had to be remade. 

These are to be followed by a 1937 GEC Model BC 3942 [looking for a circuit for that], and a 

7 valve, 4 band 1933 Pilot Dragon. 

I think I have said enough, hope I have supplied enough information to go with these 

restorations. 

Regards, Albert Smith. 

The final restored front picture of this set is on the cover of this issue. Ed 
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MARKETPLACE 
Advertisements for the next bulletin 
should reach the editor by the 15

th
 of the 

prior month. These must be neatly hand 
printed, typed or printed on a separate 
page, posted to the NZVRS (for details see 

page 2) or emailed to nzvrs@pl.net   
Please - no verbal or telephoned adverts, 
also don’t forget to include some contact 
details; eg postal, telephone & email if 
applicable. There is no charge for 
members’ adverts but please remember 
that the NZVRS is not responsible for any 
transactions between members. 
 

AVAILABLE 
 

Valve Cartons – plain white flat packs 
• Small size $12 per 100 
• GT size $12 per 100 
• Medium size $15 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: dawn.lloyd@clear.net.nz  
 

Society Sales: 
NZVRS 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 029 415 5119  
Email, . bapowell@xtra.co.nz   
 

Metal polyester film, axial leads, (µF): 
0.001 630 Volts 50 cents each 
0.002 630 volts  50 cents each 
0.01 630 Volts 50 cents each 
0.022 630 Volts 50 cents each 
0.033 630 Volts 50 cents each 
0.05 630 Volts 50 cents each 
0.1 630 Volts 50 cents each 
0.22 630 Volts 50 cents each 
0.33 630 Volts 50 cents each 
1uF 400 Volts $1.00 each 
Electrolytic capacitors, polarized, axial 

10µF  450 Volts $1.50 each 
20µF 450 Volts $2.00 each 
40µF 450 Volts $3.00 each 
47uF 450 Volts $3.50 each 
100µF 450 Volts $5.00 each 
Lamps 6.3 volts 150 mA (low wattage)  
MES & Bayonet   50c each 
 

Additional specials while stocks last: 
Box of 10, globular 12volt, 250mA MES 
lamps at $2 per box. 
0.1uF 630 Volt (tangential leads), 20c each 
0.1 uF 1200 V (axial leads) plastic film, 20c 
each 
0.02uF 250 Volt disc ceramic capacitors  10 
for $1.00 

Please add $3.50 per order 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 also available to the NZVRS 

ASB bank account – see bottom of page 

inside front cover of this bulletin. 
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AVAILABLE 
 

Hi David, in the last add in the mag for sale 
you put the wrong phone no. These are free 
to members - first one that phones gets it. 
Ambassador tombstone (round) 1930 
HMV 471 
Phillips bakelite 650A-34 
Also speakers and speaker transformers, 
power transformers and other odds and 
ends. 
My Phone no is 07-883 7172 
Yours Bob Kean 
 
Available: 
Mantel New Zealand radios for sale: 
1 x Bell, 2 x Philips, 1 Columbus clock 
radio, HMV, Murphy, Philco, PYE, 
Gulbrandsen (wood), Sheffield chassis 
only. Offers invited.   
300 valves from 1950 onwards, Noval etc.   
2 x record players - Sharp two speed, PYE 
two speed with plastic base but no cabinet. 
For further details contact Peter Mackay 
09-486 3592  
Email: peter.mackay@xtra.co.nz 
---------------------------------------------------- 

 
 
Question; Ignoring the legs (because it 
doesn’t have any) what is the radio set and 
the speaker behind the shoes? 
---------------------------------------------------- 

WANTED 
Magnavox 8 inch EM speaker Model 
154D 1400 Ohm field coil. 
Contact Tim Sanders   07-544 9935  or   
Email:  ohms40@gmail.com 

Wanted:  
I am looking for two knobs and an eight inch 
Zenith EM speaker to complete a Zenith radio 
restoration.    The first one is the volume knob 
and measures 36mm at its widest point. 
 

 
 

The other one is the tuning knob and it is 
50mm across at its widest point.  
 

 
 
The speaker for this set is the usual eight inch 
Zenith speaker. 
If you have all or even one of these that you 
would sell please contact Gerry Billman  
Tel: 09-625 6568  
Email: billman@ihug.co.nz. 
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