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EDITORIAL 
 

Just a brief update from the AGM on Saturday 3 
July: The endorsement of the present committee, 
society direction and management style seems 
obvious from the lack of any additional members 
putting their names forward for any Society 
positions. The re-elected unopposed positions 
are with no change; Ian Sangster (president), 
Paul Woodcock (secretary), David Crozier 
(treasurer) and the committee of Lloyd 
Anderson, Bruce Churcher, David Kemp, Ross 
Paton, Bryan Powell and Clarry Schollum. Ross 
and Bruce remain the library team and there is 
still a spare position on the committee should the 
need arise to co-opt anyone to assist in this role.  
 

The annual finances for the 2009 year were 
presented and are included as a flier to this 
bulletin. A break-even position was almost 
attained, due mainly to late dispatch of the 
November 2009 bulletin – which contained the 
2010 subscription renewal notices so these 
arrived later than usual. This should now give 
the 2010 year a handsome profit! Accordingly 
the subscription rate has not been changed and 
remains with the same rebate for early bird 
payments. 
 

The “Restoration Project” picture competition 
was well supported with 9 entries. The winner 
was Gerry Billman (Akld), with runner ups Alan 
Coleman (Chch) and Albert Smith (Chch). The 
standard was exceptional and only one point 
separated the unanimous decision of the two 
judges’ top three. Several of members also 
presented their “restored” sets for display after 
the judging and these were well inspected in the 
afternoon tea break, before the auction. Gerry’s 
winning entry was a book of stunning ‘before 
and after pictures’ with extensive commentary. 
When the set was presented it was commented 
by at least one member as being in “better than 
showroom quality”. The range of entries was 
wide and the quality excellent so we hope to 
present some of these as items in future 
bulletins. These will however be of reduced size 
and in black in white so may not do the entries 
justice. The first of these is the Ivalek as pictured 
on the front cover. 

Cheers, David Crozier 
 

 

Cover Picture: 
One of the entries for the restoration 

project was this Ivalek Crystal Set – 

for the full story see page 14. 
 

NEW MEMBERS: 
B Marsh  Blenheim 

M Sheffield  Auckland 
 

NZVRS Bulletin 

P.O. Box 13 873, Onehunga,  

Auckland 1643 

Email:  nzvrs@pl.net 
 

 

CONTENTS 
 

Correspondence etc  4 
 ZLW Photo identified and space charge  
 

Southern Soundings  8 
 The Christchurch Chapter update 
 

A Bit of a Hog    11 

 Gerry Billman tells of thorny repair 
 

Wireless Talk – 100 yrs ago 12 

 Mr Buckley tells it all in 1910. 
 

Radios & WRENs at Waiuru 13 

 Do you recognise these radios? 
 

The Ivalek Crystal Set restoration 14 

 Toothbrush and all; secrets revealed 
 

The MK1 & 2 AVO Valve Tester 16 

 Calibration tips from Don Beswick 
 

The Serviceman Who Tells 20 

 Murray tells us about a Midwest 15 
 

Obituary Les Hepburn  23 
 Mr Tricity House  
 

Radio Corp lining up receivers 24 

 Service Bulletin 72 tells the technique 
 

Agents of the mid 1950’s  26 

 Ultimate Ekco distribution outlets  
 

Wireless Metrics   29 

 John Walker sets us right 
 

USUAL FEATURES: 

Marketplace   30 
 

3



Correspondence & Notes, etc 
 

Re: Page 29 ZLW Operator NZVRS May Bulletin   from Peter Baird <zlwman@ihug.co.nz> 

Hi David, Yes I can identify the person, it is the late Maurice (Morrie) Searle, who passed away 24 

Oct 2007. Morrie worked at Chatham Islands Radio/ZLC, Wellington Radio/ZLW and from late 

70's till his retirement in 1991 at Auckland Radio/ZLD.   Hope this helps!  Rgds Peter  
 

Can you 

definitely say 

that the photo 

was taken at 

ZLW? I have 

just had the 

following 

comment from 

Arthur 

Williams, 

Invercargill: 

"Re pic of 

operator at 

ZLW on p.29 

Vol31, No.2 

Can't name 

him, but the 

operating 

position looks 

very similar to 

that at ZLB 

Awarua in 

relation to the 

window. Noted 

the Philips 

8RO 501 in top 

right of 

console, can't 

recall one of 

these in that 

position at ZLB, perhaps it was before the Collins 51-S1 or Eddystone 1837 receivers and later JRC 

NRD 515s. Can't put name to receiver in Centre front of console but a similar one was used at 

Awarua." The window frame details of the ZLW Operator picture and the NZART closure of ZLW 

pictures seem to have identical detail.  
 

Hi Again Dave, Yes the picture was definitely taken at ZLW. The receiver centre console, below the 

light and the Auto Alarm unit is a JRC receiver and was definitely used at ZLW. The picture was 

used in a booklet put out by Telecom. Also the auto-keyer on the bench belonged to me. I have 

attached a earlier picture of Morrie taken in the early 60's - he is sitting at the HF (Area Scheme) 

Position.  Rgds Peter  
 

 

From Don Martin ZL2ANS   dwmartin@xtra.co.nz 
 

“In view of the present space charge “Hikers” nostalgia the work done by the old Radio Times staff 

in developing the various approaches may prove of interest. Same has been extracted from the pages 

of the NZ 1938 Radio Constructors Guide. [see following pages Ed] 
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Old Timers will remember the old Radio Times under the editorship of RA McLemmon which first 

appeared in the mid 1930s. The old Radio Constructors Guide at 2/6d was an annual companion of 

construction projects and was very popular with among home constructors. 

Looking through the pages of the old Radio Times there was always a summary of the monthly 

doings of various “DX Clubs” mostly BC band DX. Stations in Europe, Asia and America were 

regularly heard and logged at good strength! In those days of course local broadcasting station close 

down was at 10pm and the band was not cluttered with the present monumental garbage. 

Being in second childhood the writer has now resurrected a pair of 49’s from under clouds of dust. I 

note they are labelled “Silvertone” valves made for Sears Roebuck which speaks for their ancestry. 

Unfortunately of some half dozen 3:1 audio transformers, every one including a Ferranti is open 

circuit. If anyone can lay hands on a suitable replacement in working order I am quite happy to 

compensate accordingly.” 
 

Don’s comments of earlier DX got me wondering about the propagation conditions of the mid 

1930’s and a sunspot count chart (from the web) indicates that the solar sunspot cycle 17 had a 

peak in 1938 – providing, I would expect, more than reasonable DX conditions. In comparison, we 

in mid 2010 are climbing out of a cycle low between cycle 23 and 24 (cycles 24 and 25 are chart 

predictions) Ed. 
 

 
 

 

Three "Super" Portable Circuits     [as provided by Don Martin above] 

From the Radio Constructor’s Guide 1938 
The three receiver circuits dealt with in this article are unusual in that they give their maximum 

performance with very low B supply voltages.  In these " double grid " valves as they are called the 

inner grid (that nearer the filament, of course) eliminates the space charge practically completely 

but, if its charge is made too high it will rob the main stream of some of its electrons and so again 

reduce the plate current.  Although the original double grid valves have disappeared, there is one 

valve in the American series which possesses a number of the “double grid" properties - the 49. On 

initial tests this showed up well and the following circuits were evolved and gave excellent results. 

Circuit 1. 

Here the 49 is seen to have the outer grid used as a control grid in each position, detector and 

amplifier. The inner grid, more usually the control grid, is tapped direct off the B supply at some 

low voltage -here 6 and 7 to 9 respectively. Then it will be noticed that the B supply is only 18 

volts!  Otherwise the detector circuit is quite normal in that it has a tuned grid circuit coupled to the 

aerial by a small trimmer condenser.  This point was well covered in the article on the "Junior 
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Allwaver" earlier and the remarks there as to coils will apply here. Secondary windings are standard 

with a given former diameter and tuning condenser capacity.  

The reaction windings in this case will follow very closely those for the receivers of the "Duodyne 

One" type or can be found by experiment. Start with those of the "Duodyne" and increase or 

decrease as necessary in manner mentioned. 

The grid leak is higher than usual and if a 5-megohm one is available that will, give about the best 

results, although a 1 or 2 megohm will do quite well. The grid condenser, a good, grade mica type is 

also larger than usual, being 0.001 mfd. On individual specimens of 49s it may be that other values 

will give slightly better results.  

On coming to the plate circuit some, will wonder why the complication! This is caused by the " 

parallel" connection of the transformer. The plate circuit, after the reaction coil, goes through an 

R.P. choke and is bypassed to earth with a fixed reaction condenser, for all bands, of 0.005 mfd. 

Then it goes through a 10,000 ohm resistor on which the signal voltage is developed. 
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In turn this resistor goes to the arm of a potentiometer across the B supply, acting as a reaction 

control. Across the resistor is the transformer connected on one side through a 0.05 mfd. condenser. 

This parallel connection removes all signs of threshold howl so often present in an efficient 

regenerative detector circuit. However, this resistance is not too, efficient, as the voltage drop 

across, is due to the steady current through it is quite an appreciable portion of the total B supply. 

The value of the potentiometer is not at all critical, the only limit being that it should not be too low 

and drain the B severely; nor should it be too high, as then the control will be tricky due to the rapid 

change in voltage as it is turned. 

The detector inner grid voltage should be set at 6 volts for all valves and the reaction turns adjusted 

to give smooth regeneration on all bands with the control working around its middle position. 

Use a small value of the aerial coupling condenser, as the receiver will work best with the 25 mfd 

condenser about half to one-quarter of its capacity in circuit. 

Circuit (2). 
This is another of the many circuits tried out and is the result of trying the 49 out as a tetrode, or 

screen grid valve of a sort! The usual inner grid appears now as a control grid with the outer one as a 

screen grid acting as regeneration control element in the detector and, as an accelerator grid, in the 

amplifier. The results, with the values shown are even better than for circuit 1.  

Circuit (3). 

During the experimenting with the above two circuits it was early noted that with the parallel 

connection the drop across the resistor was quite a large portion of the total B available. Without 

this resistor combination the usual howl occurred when the oscillation was just stopping and, 

although, by changing other factors, this could be stopped, it was only at the expense of sensitivity. 

The outer grid is used here as a plate, from one point of view, and if the normal plate is left 

unconnected, the reaction is very fierce and uncontrollable. However, if a steadily increasing 

positive potential be applied to the plate, the oscillation gradually stops. This comes about by the 

fact that the outer grid and plate currents add up to a constant value so that, if one increases, the 

other decreases- The regeneration control is the smoothest we have yet obtained with any valve! 

Another advantage is that the potentiometer is used as a straight resistor so that the drain from the B 

is still lower. The actual drain from the B reaches the grand total of two milliamperes - very 

economical! 

With all these circuits either a 2 volt accumulator can be used or a single 1.5 volt torch refill cell, or 

its equivalent "big brother" the No. 6 size!  
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Southern Soundings  from Pete Ingram   
 

Well, the Committee thought they would introduce the Arts to the this particular branch meeting, so 

Pete Ingram delivered a long poem about an RAF signals officer's hard fought romance involving 

his WAAF section officer on a wartime RAF bomber base. All worked out well in the end with no 

apparent damage being done to the War Effort, although there were probably some brief disruptions 

in communications with the Air Ministry. Then David Fahy read an essay on 70 odd year 

comparisons of the youth of today against what us young monkeys used to be back in the 1940s. 

Then we decided to get down to business –  

 

David Searle gave us an update on his Build-a-thon program, which will launch three days of 

activities over the school holidays for 45 students from 10 to 14 years of age. Several of our branch 

members are involved in showing yesteryear valve radios and helping out in general instruction. 

Each student is loaned a basic toolkit for the session then issued with the parts needed to create 

some sort of electronic device. The speed and excellence of construction - and the pleasure the 

classes get from the 'adventure', is quite remarkable says David. 

 

Albert Smith has done miracles again - this time to a 1932 model 71E 'Philco' with its tombstone 

cabinet very much brought back from the dead. Inside, its seven valves (three type 44s scattered 

throughout, a 36, 37 and finally a 42 for power output - plus that old reliable, an 80 in the power 

supply) shine like new and a homebuilt IF valve shield included that one would swear has just 

arrived in the post. Note the 44 is usually listed as a type 39/44.  

 

Ron Rowlands produced a 1955 metal cased TRF 'Aladdin' clip-on bed-head radio (AKRAD of 

Waihi) that thoughtfully includes a built-in reading lamp. For those days of 2230 hours National 

Radio closedown, one would be looking to getting into bed early, or else searching later for the 

Tasman neighbours of 2FC or perhaps 2BL. But these latter stations would probably need a little bit 

more than just the bed springs in the aerial circuit.  

 

David Fahy, Albert Smith and Pete Ingram brought out their respective Meggers for show, Pete's 

dating from 1916 and weighing many kilograms in its dovetailed wooden case. Its massive works 

were exposed for the evening, so that the sliding clutch mechanism and rather primitive armature 

and commutator arrangements could be examined. Megger has been around for nigh on 130 years 

now. Its modern versions of continuity/insulation testers differ somewhat to those at 20th century's 

beginnings - but there had to be a starting point.  

 

Geoff Edwards had his recent custom built magic eye tester on display, that is presented in mock 

late 1920s styling of polished wood and complete with a large BTH transfer. Geoff test flicked 

through three different valves to demonstrate how quickly and thoroughly such a task can be done - 

if you have the right gear. Try and beat him for speed by challenging with an AVO Mk 3 valve 

tester! 

 

The rest of the evening was given over to obscure defects found during radio servicing and we could 

not move on to a much awaited supper, until Jim Lovell had shown us his new air chisel for 

removing advanced corrosion on any old ancient chassis of choice. It looked horribly like a 

shrunken Kango gun and probably needs a similar license to operate it. So if the evening quiet over 

in Avonhead is shattered by what sounds like machine gun fire, it is just our Jim getting on with his 

latest project.  
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A Thorny Hedgehog Problem  from Gerry Billman 
 

Some time back Bryan Powell approached me with a problem he had with his Atwater Kent model 

10 breadboard set. The second interstage transformer had an open primary winding and the 

transformer was buried in pitch.  
 

 
Bryan’s AK10 Audio Island on opening. Pitch covered transformers on right. 

Removed blob below. 
I suggested melting the pitch with a 

hot air gun however Bryan 

discovered that the pitch was very 

brittle and was easily chipped away 

to expose the transformer.   

As I own a non-working Atwater 

Kent model 20 that used the same 

transformers and had the same 

problem I thought we might as well 

try to get them both working. 

Examining Bill Farmers records 

we found that Bill described this 

thing as a hedgehog which we 

think is an accurate description of 

this transformer. Now I had to 

decide if I could rewind it. A 

search on the internet wasn’t 

much help however one site 

showed a partial circuit for the 

model 10 which mentioned the 

resistance of the two windings 

but nothing about the gauge of 

the wire or the number of turns 

required.   

AK20 can and coil on right 
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It was apparent that I would 

have to dismantle the thing 

to get this information.  

After carefully removing 

the last of the pitch I 

removed the iron wires from 

the bobbin and spent the 

next couple of hours 

straightening them so that 

they could be reused. 

 

Next I carefully removed a 

couple of layers of old 

empire cloth that protected 

the winding. Then with 

great patience and some bad 

language I unwound the 

first layer of five hundred 

and twenty turns of very, 

very thin wire that was broken in several places. 

 

At this stage it was obvious that it was going to be 

simpler to construct a completely new transformer.  

With no suitable bobbin available, I constructed 

one from a short length of very old half inch fibre 

tube (thanks Doug) and two fibre washers (thanks 

Basil).  Bobbin produced as on right. 

After grinding and drilling the washers to fit the 

tubing I glued them together with epoxy to form a 

bobbin that would fit in my coil winder.  

I had no idea how many turns would be needed for 

each winding but several members suggested that a 

three to one winding would probably be suitable.  
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After many trial windings I finally settled on three 

thousand turns of .05mm (44g) wire on the primary 

and nine thousand turns on the secondary. 

 

When the windings were in place and the terminals 

attached to anchor them I fitted as many of the iron 

wires as I could force through the centre of the 

bobbin and bent them around the bobbin as near as 

I could to match the original.   

Installed in my AK20 the transformer worked 

perfectly. 

If any members have any data relating to the 

construction of these transformers I would like to 

hear from you - however don’t ask me to make 

another one. The wire used was too thin to 

successfully wind using my motorized winder so I 

did them on the hand crank AVO and gave myself 

RSI.  

 

Top; bobbin ready for winding,  

Above; terminated, Below; iron wires bent 

and completed AK10 coil left, AK20 below. 
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Wireless; An Interesting Lecture before the Philosophical Society 
 – 100 years ago from the Evening Post, Thursday Aug 18 1910 

 

The operations of wireless telegraphy in bringing about the detection of Crippen in the Camden 

murder case lent a special interest to a lecture on "Wireless Telegraphy" by Mr. T. Buckley, 

Electrician of the Telegraph Department, before the Philosophical Society last evening.  Mr. T. King 

was in the chair. There was a large attendance. A system of model wireless apparatus gave point to 

the lecture.  

The lecturer opened his address with a short history of the development of wireless telegraphy. The 

first stage was in the experiments of Preece over the Menai Straits. Then Edison and other inventors 

took this system of induction, which however, was found incapable in practice of wide extension. It 

was the work of Messrs. Clark Maxwell and Hughes, and afterwards of Hertz, which demonstrated 

the possibility of transmitting and receiving electric waves. Their means were, however, too rough-

and ready for telegraphic purposes. The problem was to devise a proper coherer or receiver and a 

proper induction coil for sending out the waves. This was the problem which Marconi solved, thus 

making possible the transmission of long distance messages. Marconi experimented in Italy with 

transmissions over about a mile. Then he went to England and worked with Preece over longer 

distances.  

The lecturer traced the gradual stages in the improvement of the Marconi invention, which became, 

by the result of experiment, more and more simple and successful. On Salisbury Plain, by the use of 

kites, he transmitted messages 40 miles.  The various stages of the Marconi and other processes 

were then illustrated by the lecturer with diagrams. Mr. Buckley explained how the wavelengths 

were adjusted, and how the waves were kept, as it were, close to the ground. A steadier spark and a 

better effect was secured by keeping the sparking terminal balls cooled by forcing air through them. 

The lecturer then explained how Marconi set up the Transatlantic "wireless" from the station at 

Poldhu, in Cornwall, to Newfoundland, and how the mechanism was better adapted to night 

working than in the daytime. The intricate subject was made as clear as possible to the audience. 

The lecturer told how Maskelyne tried to intercept signals from Poldhu to the Carlo Alberto, on 

which Marconi was. This he managed to do, and at the same time block messages to the Carlo 

Alberto.  

The magnetic detector of Marconi was also described. The principle underlying the magnetic 

detector was exceedingly simple. There were many kinds of magnetic detectors, and also of other 

detectors. For instance, Carborundum was used in the American Navy for distances up to 1200 

miles. There was also the De Forrest electrolytic detector. Tantalum dipped into mercury also made 

a first-class detector.  

There were great differences in the intensity of the sounds received with the same power at the same 

distance according to the weather conditions. The German system - the Telefunken – was used in 

connecting places over a thousand miles apart in Russia, and a guarantee that messages would be 

received day and night was given. This was one of the finest systems in the world.  

Mr. Buckley showed how it was possible to dispatch and receive more than one message at the same 

time, according to the tuning of the waves. The Poulsen Arc apparatus was described. By the 

Telefunken system of discharge the wave-length could be altered, so that in time of distress a vessel 

might use a higher wavelength than it was legally allowed by the Berlin Convention of 1906.  

By the latest system of Marconi aerial wire attenuation for receiving messages the operator could 

ascertain the exact direction from which the message was coming. It was possible to determine this 

as far as 500 or 600 miles distant. As an instance, the lecturer cited the Crippen case.  

An interesting digression was on the Poulsen wireless telephone, which used the marvellous 

properties of selenium for manipulating rays and sounds. It was found that speech was as clear as 

with an ordinary telephone. It was actually used on one occasion for informing a fishing smack 

[vessel] at sea of the price of fish on the Plymouth market.  

Mr. Buckley concluded by stating that the longest distance on record for wireless was about 4000 

miles in the Pacific. For some reason or other it was easier to telegraph over the Pacific than over 
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the Atlantic. In working at long distances on the Marconi and some other systems, the noise of the 

sparks, it was explained, was so loud that operators had to wear cotton wool in their ears. As much 

as 300 kilowatt was used for despatching messages across the Atlantic, or over 400 horse-power. 

Other systems, including the Poulsen and the Telefunken, were noiseless.  

Experiments were then made showing how the discharging apparatus in one corner of the room was 

able to ring a bell at the other simply by the pressure of a telegraph key. Pressing the key again, Mr. 

Buckley exploded a small portion of gunpowder in the opposite corner of the room. This was much 

applauded.   

Messages were then sent on the Morse alphabet to receivers on the other side of the room.  

In answer to questions, Mr. Buckley pointed out that wireless telegraphy was far from perfect even 

now, and there was still an element of unreliability in the systems in use. It was interesting to note 

the rapid extension of "wireless" among amateurs in the United States.  With regard to the speed Mr. 

Buckley said that it was the speed of light, far quicker than over wires, that wireless possessed. 
 

In moving a vote of thanks to Mr. Buckley for the address, the chairman said it was the first time for 

many years the society had been shown the actual apparatus at work before them.       

The lecturer was accorded a hearty vote of thanks. 

 

 

The following two pictures appear in various publications.  

The question is; what are the two receivers the WRENs are operating?  
 

Both pictures appear to be of reception and transmitting consoles. Below left, a Morse sender is on the 

left of the operator in the foreground, sending on the key. Question here is what is the HRO styled 

receiver in front of the operator (assuming it to 

be the receiver) - and there are what look to be 

receiver coil packs on top of the rack (similar to 

HRO receiver band packs)? The radio in the 

picture on right has a Radio 1936 Ltd look about 

the dial?  Comments appreciated, thanks Ed. 
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Ivalek Crystal Set Restoration.  From Colin Bowring 
 

From the Restoration Project Competition at the last AGM there were a number of entries that I feel 

warrant publication if only for members to appreciate the various techniques used in their work. In 

no particular order – other than saving the final three until latter, this is the first. 
 

When I acquired this set it was fairly complete but in 

very dirty condition including a liberal coating of white 

paint spots and spider goo all over it.  Some research 

identified it as being an Ivalek deluxe crystal set, 

manufactured by Ivory Electric Ltd in England around 

the 1950s. 

The original detector arrangement for these sets had an 

internal crystal with an external cats whisker adjusted 

from the front panel.  In this set the cup, crystal and 

adjusting knob had been removed and a diode 

substituted.  My objective was to restore it back to 

original. 

From pictures and info researched I had estimated the 

materials and size of the missing parts and fabricated replacements. The crystal cup was made from 

thin wall brass tubing, cut to length with end cap and screw mounting added.  A piece of pyrite was 

set into a pool of molten solder for the crystal. 

I could not find anything at hand to replicate the bright red plastic knob, but I did have a piece of 

aluminum tubing with the right ID to use as a mould.  An old toothbrush had the right colour and 

‘feel’ of the plastic I was looking for.  The ‘mould’ was clamped in a vice, then both the aluminum 

and the toothbrush were heated with a hot air gun, and at the critical moment the softened plastic 

handle was plunged into the mould.   

The red toothbrush and metal tube former  

[sorry the lack of colour makes the effect less dramatic. Ed] 
Once cooled off a piece of the new round plastic was ‘machined’ and polished in the drill press, and 

finally the thread tapped so it would screw onto the brass rod.  A new dial was made by scanning the 

original, removing the grubby bits and reprinting on a similar grade of paper.  

14



 

The rest of the set was completely stripped 

(including the tuning capacitor).  Everything 

was then cleaned up, a few screws replaced 

and reassembled. 

The finished set works as well as any basic 

crystal set with regard to selectivity etc (not 

very well).  ‘Good spots’ are easily found 

when adjusting the crystal.  The cats whisker 

contact can be seen through a ‘sight hole’ in 

the bottom of the case to aid adjustment.   

 

Removed components above, polished and rejuvenated below. 

 

Rear views of before and after 
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Calibrating the AVO Valve Characteristic Meters  

Mk I & Mk II.   From Don Beswick 
Introduction: 
The following calibration notes are based on material 

which was produced by AVO Ltd of Dover for use in 

their service departments and they assume that the 

technician has a good working knowledge of the 

instrument. The information was sent to me by AVO Ltd 

about 20 years ago and contains instructions that may be 

obscure to some readers. For instance the original 

instructions said: "Obtain anode current from a suitable 

valve". I have explained this in more detail as follows: 

"Find a suitable valve such as a 6V6, set up the roller 

selector and electrode voltages as in the valve data book 

and test the valve. Note the anode current on the VCM". 

A few explanatory notes have also been added. 

 

There are a few minor differences between the Mk I and 

Mk II. The first is that the Mk I does not have a 

miniature 9 pin (noval) socket on the panel (left front, 

near the loctal socket) although there is space for it. 

Second, the meter scale of the Mk I is grey translucent 

plastic (with black lettering) while the meter scale on the 

Mk II and later models is white plastic. Third, the wiring 

of the valve socket panel of the Mk I uses shielded cable 

to prevent self oscillation whereas the Mk II uses colour 

coded single stranded hookup wire and numerous 130 

ohm resistors connected to the end of the roller selector. 

Both models use a meter with 440 microampere FSD 

(full scale deflection) which is the most rugged of all 

models, and in the unlikely event of a failure a 100 µA 

meter can be used with shunt and series resistances to 

read 440 µA. The Mks III and IV use a 32 µA meter 

which is practically unobtainable. The AVO VTVM in 

the grey steel military case used a round 32 µA meter and the movement could be carefully 

transplanted, and the transistor analyser also used a 32 µA meter. The VCM 163 uses 50 µA meters 

which were a standard value.  For the general circuit see fig 1. 
 

Operating Precautions: 
When testing rectifiers, make sure that the roller selector uses the numbers 8 and 9 representing DI 

and D2 and not 6 and 7 which represent A1 and A2. In the latter case the diodes are tested as multi-

electrode valves with no grid bias and this will cause a severe overload of the meter, sufficient to 

bend the pointer into an "S" shape. (Been there, done that); N.B.G. - No jolly good. 

The 8-pin loctal socket actually has 9 connections and the ninth connection goes to the centre spigot. 

This is used when testing the ECH21 valve for instance [where the cathode & g5 is connected. Ed] 

The oblong panel behind the roller selector does not contain a cathode socket, so if you want to test 

a rectifier with a top cap cathode such as an EY88 you need to identify an unused pin and set the 

roller selector to 1 (cathode) and plug the clip lead into the appropriate pin number on the nearest 

available socket that has a hole large enough to take the 3 mm plug.  

Make sure that the valve pins are clean before testing any valve. 
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The AVO VCM is the “Rolls-Royce" of valve testers and is a fine example of quality British 

electrical engineering. A subsequent article will discuss a few circuit features and possible 

replacement parts for these valve characteristic meters. [Also see Don’s advert in “Available”, Ed]  

 

Calibrating the MkI and MkII AVO Valve Characteristic Meters. 
 

1. Check that the coarse mains tap at the back of the VCM is set to the appropriate mains voltage. 

Set up the roller selector to enable access to the anode and cathode at any valve socket (for example 

use 026 540 310 as for a 6V6). The grid volts and screen volts are not needed, but set the anode 

volts to 200. Connect an accurate AC voltmeter (or digital meter) between anode and cathode, then 

set the circuit selector to the TEST position. 

Adjust the "set ~" rotary switch until the reading on the AC meter is 222 volts RMS. (Remember 

that the RMS voltage is 1.11 times the average voltage and that we are testing valves with AC 

supplies while reading anode current on a moving coil meter which registers the average value). 
 

2. Open the anode current link (to the left of the fuse holder above the coarse mains tap panel at the 

rear of the instrument), and insert an accurate DC milliammeter in the link. This may be a Model 7 

or Model 8 Avometer. Find a suitable valve such as a 6V6, set up the roller selector and electrode 

voltages as in the valve data book, and test the valve, Note the anode current on the VCM and check 

that it is twice that of the external meter. Check that it is correct on other ranges. The easiest way is 

to use your 6V6 and increase the negative bias to reduce the anode current to lower values that can 

be read on the low current ranges. If the current on the VCM is not correct then adjust the meter 

reading with R.34 marked "S" on the tagboard on the transformer assembly. (R.34 is a 2.5K shunt 

across the meter). Remove the milliammeter and replace the anode link. 
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3. Set the "neg. grid volts" control R.10 to maximum (10 volts) and the multiplier switch to x10 to 

give an indicated grid voltage of 100 volts. Connect a VTVM (or digital meter) between grid and 

cathode on a valve socket, and set the circuit selector to the "TEST" position, and note the DC grid 

voltage. It should be 52.5 volts (100 x 0.525). If not, then adjust R.5 marked "Vg" on the tagboard 

on the transformer assembly, until the reading on the VTVM equals 52.5 volts DC. Set the grid 

voltage multiplier switch to x1 and with grid voltage control R.10 still at maximum, check that the 

VTVM reads 5.25 volts (10 x 0.525). If not, then adjust the connection to R.7 / R.8 accordingly. 

With grid voltage control R.10 set to 1 volt, the meter should read 0.525 volt. Operate the push 

button marked "mA/V" and the previous reading of 0.525 volt should be cancelled out exactly. If 

not, then adjust potentiometer R.12 marked "Gm" on the tagboard on the transformer assembly. 

(Remember that the mA/V pushbutton subtracts 1 volt from the selected bias, and the increase in 

anode current is in effect the mutual conductance in mA per volt). Grid potentiometer settings 

should be correct within 1/2 division on the potentiometer scale and should be 0.525 times the 

voltage marked on the scale. In other words the calibration factor is 0.525. With the circuit selector 

switch at the "check (C)" position (and the pointer of the meter on or near the black calibration mark 

on the outer scale), changing the grid voltage multiplier switch from x1 to x10 should make little or 

no change in the meter reading. 
 

4. After removing the VTVM, set the circuit selector of the VCM to the "check (C)" position and 

check that the pointer lies within the black calibration mark on the insulation scale. If not, it will 

probably be reading low and this can be corrected by adjusting R,4 (125 K) by shunting it with a 

high value, high stability resistor. R.4 is located on the underside of the right hand corner of the 

tagboard above the right hand transformer looking at the rear of the instrument. (Remember that the 

calibration voltage comes from the grid voltage supply, and the loading should be the same with the 

grid volts switch at x1 or x10).  
 

5. When carrying out steps 2, 3, and 4 it is advisable to check the 200 volt anode tapping (222 volts 

AC) to make sure that the mains voltage has remained steady. A constant voltage transformer is not 

suitable for use with a VCM because the harmonic content of the waveform produces errors. 
 

6. To check that the overload protection relay is working correctly, connect a 1 kΩ potentiometer 

between screen and cathode on a valve socket, and set the anode selector switch to "S" to measure 

screen current. Set the potentiometer to its maximum value, and set the screen voltage to 20 volts 

and the circuit selector switch to "test". (The meter should read about 12 mA, which is less than 

what we might expect because of the volt drop across the screen rectifier, EA50), Slowly decrease 

the resistance of the potentiometer, and when the current reaches between 34 and 38 mA the cut-out 

relay should open the circuit. These rarely need adjusting, but if they do they can be adjusted by 

either varying the release spring tension or adjusting the leaf contacts. After adjustment, check for 

correct operation. 
 

7. With the circuit selector at "check (H)" it measures leakage between the cathode (or heater) and 

all other electrodes tied together, and with the valve hot. Identify the cathode connection in a valve 

socket and insert a 1 megohm resistor between the cathode and another electrode (anode, screen or 

grid). The meter should read 1 megohm on the outer scale. With the circuit selector at "C/H ins" it 

measures heater to cathode leakage with the valve hot. Insert the 1 meg resistor between the cathode 

and one side of the heater, and the meter should again read 1 megohm. 
 

8. Finally, compare the readings on the VCM with those obtained with a valve that has been 

standardised at a convenient operating point using external DC supplies. If the VCM readings of 

anode current and mutual conductance are different then adjust R.5 (Vg) and R.12 (Gm) on the 

tagboard on the transformer assembly to make the VCM readings agree with the DC readings for the 

standardised valve.  
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AVO Mk 2 Rear cover removed above, Front panel view below. 
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The Serviceman Who Tells     From:   murray@ecofansound.com 

 

Here is another 

enthralling 

story from the 

one who tells! 

 

A 15valve 

Midwest. 

As first seen, 

chassis in very 

good 

condition, all 

metalwork 

intact.  

However the 

original power 

transformer 

had been 

replaced with a 

standard 

replacement 

one, plus an 

extra 2.5v one 

under the 

chassis to supply  

the two type 45 output valves and the 2A5 driver. The speaker field had been rewound, a 

replacement output transformer fitted and quite a few capacitors replaced. Rectifier valve missing 

but silicone diodes fitted. 
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View of the underside in partially improved glory. 
 

The first thing to do was remove each valve and clean up and dip pins in "clean/lube" substance, 

also doing pots and switches. Oil moving parts. Next, remaining old capacitors replaced.  

Remove diodes and fit 5Z4 rectifier. Fire up...H.T. there for a start and then a strange noise (not 

from the speaker) and voltage disappeared. Check. Short on H.T... a wire up into an I.F. can had a 

short on it. Not inside the can but to another wire it was twisted up with. Replaced that wire.  

 

Sorry, after a short burst, another short presented itself... This traced to one of the coils in the coil 

unit.   Isolated that coil with a capacitor for now and fire up. An intermittent short also on filter 

choke wire. Insulated that. No audio. Tried another type 76 input triode and then another 2A5 driver. 

Not them. A voltage check revealed that one of the resistors in the "cathodes" of the type 45s output 

stage was open. Sorted that, and now, using an audio gen, very good audio, but no front end. Also 

no voltage up there. Restored that with a new wire, but still nothing.   

 

The old "crackle test" with finger on small screwdriver to the grid caps seemed to indicate plenty of 

I.F. action, also on the "first detector" 6D6, but not on the R.F. stage 6D6. 

Replacing that was lively but still didn't get any stations. Grossly putting the outside aerial clip 

straight onto the "first detector" grid got a whole dial-full of stations all at once. Obviously not 

oscillating. Replace that 6D6, and wallah! Good reception. Realigning the front end and I.F.s (it has 

two stages) and then it rocketed.  

 

On the band where I had isolated the shorted coil with a capacitor, the R.F. stage has no H.T. But 

that in no way seemed to hold back the set, as that band rocked as well as all the others. Perhaps 

plenty of signal was getting through to that coil just via the internal capacitance of the 6D6. Saved a 

heck of a job sorting out that coil amongst the nest of the wave-change switch! 

 

Here is a circuit (opposite) of a similar Midwest with tuning indicator etc which this one has not. 
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Obit: Les Hepburn ZL3FK of Tricity House,  1916 — 2010 
 

Les Hepburn ZL3FK had an interesting life especially with amateur radio. Born 30 November 1916, 

he obtained an Amateur Radio Licence 1930.  At the beginning of WW2, in 1943, he commenced 

training with the RNZAF as a radar officer rising to the rank of Flying Officer. He moved to a North 

Island radar station and then back to the South Island before spending around 14 months during 

1944-45 in Norfolk Island as Commanding Officer of the radar section. It sounds like Norfolk was a 

bit of a holiday, as during that time they saw only what was suspected as being a Japanese 

submarine in the distance.   Keith McPhail (ZL3FU) was with him during this time.  When Les got 

back to Christchurch in 1944 he rented the radio workshop at the rear of a business called Tricity 

House at 209a Manchester Street.  Tricity House had been established by Francis Bates as a Radio 

Shop in 1932.  When Keith McPhail came back from the war in 1946 he joined Les in the radio 

repair section and was there for about three years. Around 1947 Les purchased Tricity House from 

the then owner, Nelson Tillman who was setting up a furniture shop. The mail order service of radio 

components was the big thing that Tricity House provided to radio amateurs and experimenters 

throughout New Zealand, and this was what they will always be remembered for.  In 1977 Les 

Hepburn decided to retire and sold the business to Les Himing, Harold Coman and Don Mackay.  

Later, Les moved to a retirement village on the Northshore, Auckland in the early 2000's so that he 

and his wife Rona could be near their daughters Phillipa and Barbara and their families. Les 

continued on the amateur bands using his computer and Echolink to keep in touch with his Amateur 

Radio friends. I understand he also used Skype and various other modern means of communication.  

Abbreviated from NZART Break-In by G Bradshaw & Co on behalf of Christchurch Branch (05) 
 

 

The Great Barrier Island Pigeongram Service. 
 

Before 1897, mail services to and 

from Great Barrier Island relied 

on weekly steamer visits. The 

need for a faster service, which 

would carry urgent messages to 

the mainland, became apparent in 

October 1894 when the SS 

Wairarapa was wrecked off the 

island's coast, with the loss of 

134 lives. The news of the 

disaster took three days to reach 

Auckland. As a result, a pigeon-

gram service was set up. The 

pigeon ‘Arie’ carried the first 

message on January 29, 1896. It 

took less than an hour and three-

quarters to reach Auckland. 
 

The service ran between Newton 

Rd (near the Post Office) in 

Auckland, Great Barrier Island, 

the Marotiri Islands near 

Whangarei, and Port Charles on 

the Coromandel Peninsula. 
 

The world’s first 'airmail' stamps were issued for the Great Barrier Pigeon-Gram Service from 1898 

to 1908. Distinctive triangular stamps were printed in 1899. Up to five messages were carried by 

each pigeon, the fastest of which, Velocity, held the record of only 50 minutes flight time (only 40 

per cent slower than modern aircraft), averaging over 125kph from Great Barrier to Auckland. 
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Radio Corporation of New Zealand Service Bulletin No.72, October 

1940 (First Edition) :  

Standard Line-up Procedures for Multi-Band Receivers. 
 

This is one of the most often requested information sheets from the library and it is reproduced here 

for the general information to members. It is also available on our website at 

www.nzvrs.pl.net/ccc/sb72 
 

The alignment of a modern multi-band receiver is 

an operation of the utmost importance. Upon this 

process depends the efficiency of the receiver as 

a means of picking up distant stations, and it is 

imperative that this operation be not attempted 

without the necessary equipment. This entails the 

use of a signal generator capable of providing all 

test frequencies at suitable output levels, 

modulated approximately 30 per cent, with an 

audio tone of about 400 cycles per second. The 

signal generator should also be provided with the 

requisite all-wave dummy antenna. For a really 

accurate line-up, together with a measure of the 

sensitivity, a good output meter is also essential. 
 

The following remarks may be applied to any 

type of receiver, regardless of the number of 

wavebands for which it is designed. However, in 

the case of receivers, such as Model 75, in which 

each international short-wave broadcast band is 

expanded to the full length of the dial scale, the 

special instructions for aligning the short-wave 

bands, given in the Service Bulletin for the 

model, should be followed.  
 

1. Intermediate Frequency Alignment: 
In the case of most models the I.F. channel is 

aligned at the factory with a frequency-

modulated oscillator and oscilloscope to produce 

a flattop resonance curve. The I.F. transformers 

are designed to pass as wide a band as possible 

consistent with a high degree of adjacent channel 

selectivity and, because of this, the alignment 

will not be exactly correct if only the normal 

signal generator is used. Consequently, no 

attempt to re-align the I.F. transformers should 

be made unless the I.F. sensitivity is found to be 

below normal. In this case the following 

procedure should be adopted.  

Set signal generator at the prescribed 

intermediate frequency for the receiver under test 

and connect the receiver's earth lead to the earth 

on the signal generator. Connect the "hot" lead 

from the signal generator to the grid of the 

converter valve leaving the normal grid clip in 

position. The lead from the signal generator 

should not provide a D.C. path to chassis, as 

this may remove the bias from the valve. A 

condenser in series with this lead is provided 

in the R.N.Z. All-Wave Dummy Antenna for 

this reason. 

Set the band-change switch to the broadcast 

band position and tune the receiver to about 

700 k.c. Connect the output meter across the 

primary of the speaker transformer, turn 

volume control to maximum and tone control 

to the high position. Increase output from 

signal generator until the signal is heard and 

then adjust the trimmer screws in each I.F. 

transformer in turn, for maximum output. An 

approximate idea of the shape of the resonance 

curve may be obtained by swinging the signal 

generator dial across the correct setting for the 

intermediate frequency and noting the change 

in output. It will generally be found that, by 

screwing out the primary (plate) adjusting 

screw in the first I.F. transformer (only) a 

fraction of a turn until the output voltage drops 

10 to 20 per cent., the correct flat-top, or 

slightly double-bumped resonance curve will 

be obtained.  

The table of sensitivity figures shown in the 

Service Bulletin for the model under test 

indicates the microvolts input necessary to 

give standard output of 50 milliwatts which is 

equivalent to 16 volts across a 5000 ohm load. 

If there is no fault in the receiver, sensitivity 

figures approximating those shown in the table 

should be obtained. 
 

2. Broadcast Band Alignment:  
Connect aerial and earth leads to signal 

generator through standard all-wave dummy 

antenna. Set dial pointer so that it is directly 

behind (or in front of) centre of line marking 

end of scale when gang condenser plates are 

fully meshed. The location of trimmers is 

shown in the Service Bulletin for each model. 

Set signal generator frequency at 1,400 kc. and 
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tune receiver to 1,400 kc. on dial scale. Tune-in 

signal by adjusting broadcast oscillator trimmer 

and then adjust B/C aerial and R.F. trimmers for 

maximum output. The output from the signal 

generator should always be reduced to the lowest 

value consistent with satisfactory output meter 

readings. 

Set signal generator at 600 k c. and tune-in 

signal. Rock gang condenser and adjust B/C 

padder for maximum output. If the padder setting 

is found to need appreciable alteration it will be 

necessary to repeat the previous adjustments at 

1400 k c. Calibration may then be checked by 

noting the position of B/C stations on the dial or 

by utilising the 100 kc. output from the 

Frequency Standard SF1 
 

3. Shortwave Band Alignment: 
The short-wave band in most models covers 

either 6,000 kc. to 18,000 kc. or 6,000 kc. to 

15,500 kc. where there are two short-wave bands, 

as in some earlier models, the additional band 

may cover a range either higher or lower than 

this, but the same general provisions will apply. 

In the case of models in which the short-wave 

bands are expanded the special instructions in the 

Service Bulletin for the particular model should 

be followed. 

Set the signal generator at the high frequency 

line-up point for the model under test. This will 

be given in the Service Bulletin and will be at a 

frequency near the high frequency end of the 

short-wave range. Set the receiver dial at this 

frequency and tune-in the signal by adjusting the 

S/W oscillator trimmer. It will be found that the 

signal can be tuned at two points in the trimmer 

adjustment. The correct adjustment is that with 

the trimmer screwed farthest out Now adjust the 

S/W R.F. and aerial trimmers for maximum 

output. If two peaks are noticed in making this 

adjustment, the correct setting is that where these 

trimmers are screwed farthest in. If these 

adjustments are not made correctly and the 

receiver is aligned "on the image" tracking and 

calibration will be poor and sensitivity will be 

low at some point in the range. To ensure that 

this is not the case the position on the dial 

where the image is received should be 

checked. With an intermediate frequency of 

455 k c. the image of a 15,000 kc. signal will 

be tuned at 14,090 kc. on the dial, or roughly 

one megacycle lower in frequency, if the 

alignment has been done correctly. 

Of course, the output from the signal generator 

must be increased when checking the position 

of the image.  

Where the receiver is provided with a variable 

S/W padder, the padder adjustment should be 

made near the low frequency end of the range, 

generally at 6,000 kc. The gang condenser 

must be rocked as the padder is adjusted for 

maximum output. If appreciable alteration is 

necessary to the padder setting, it will be 

necessary to repeat the trimmer adjustments at 

the high frequency line-up point. 

Where no variable S/W padder is provided, the 

only adjustment necessary is the setting of the 

trimmers at the line-up point specified and, 

provided the gang condenser has not been 

damaged, the tracking and calibration over the 

rest of the scale will be correct.  

Calibration and sensitivity should be checked 

at 15,000, 12,000, 9,500, and 6,000 kc. and, if 

desired, the 1,000 kc. output from the 

Frequency Standard SFl may be utilised to 

provide calibration points at each megacycle 

throughout the short-wave range. 
 

Please Note: 
For Line-up Procedure of Calibrated Short-

Wave Models the special instructions in the 

Service Bulletin for the particular model 

should be followed. 

In case of models 3 years old or more, 

reference should be made to Service Bulletin 

No. 12, published in April, 1936. 
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Authorised Ultimate Ekco Distributors (circa 1955) 

AKAROA  Smith’s Garage 

AMBERLEY Arthur Burke Ltd 

ASHBURTON  Stewart & Holland Ltd 

AUCKLAND CITY  

Claytons (Auck.) Ltd 

 Farmers' Trading Co. 

 Graham Johns Ltd. 

 Lewis Eady Ltd. 

          McCabes Radio & Furnishing Co. Ltd. 

 H. A. Taylor Ltd. 

AVONDALE 

 Avondale Furnishing & Home 

"Appliance Centre" 

 Avondale Radio Service 

BALCLUTHA S. W. Dwan Ltd. 

BALMORAL Balmoral Electric Ltd 

BELMONT       Belmont Radio & Electrical  

BLENHEIM Rabone's Radio Ltd. 

BLOCKHOUSE BAY 

MacLeod's Home Appliances 

CAMBRIDGE Hasties 

CARTERTON C. Kemp Goodin 

CHEVIOT Peter Jackson Ltd 

CHRISTCHURCH CITY 

 Calder MacKay Ltd. 

 Robert Francis Ltd. 

 McKenzie & Willis Ltd. 

CLINTON P. E. Moody 

COROMANDEL James & Turner 

CROMWELL J. I. Bilton 

CULVERDEN Mockett's Motors Ltd. 

CUST  A. A. Ryde 

DANNEVIRKE Guilliard Radio Ltd. 

DARGVILLE        McKay Electrical Co. Ltd 

  Clarke & Parker Ltd. 

DOMINION ROAD  

Lofley's Home Appliances Ltd. 

DUNEDIN CITY  

Calder MacKay Ltd. 

  Eclipse Radio Ltd. 

  Parker & Keane L.td. 

  Paterson & Barr Ltd. 

DUNSANDEL E. G. Dix 

ELTHAM Garrett's Radio Service 

  Newton King Ltd 

FEILDING J. Darragh & Sons Ltd 

  M. J. Tunnicliffe Ltd 

FOXTON Leader & Watt. Ltd. 

GISBORNE  Paulson's Radio Service 

  The Chrisp Co. Ltd. 

GLEN EDEN  Hi.- Fi Radio Service 

GLEN INNES Electrical Services 

 Lofley's Home Appliances Ltd. 

GORE  Household Utilities Ltd. 

  Roy Stewart 

GREEN LANE Brown & Somers Ltd. 

GREYMOUTH Robert Francis Ltd. 

HAMILTON Radio House 

  Robson Vickery Ltd. 

HANMER Waters, More Ltd. 

HASTINGS Loach & Price Ltd. 

  Paul Barcham Ltd. 

HAVELOCK NORTH 

             E. P. Leicester & Sons Ltd. 

WAWERA Newton King Ltd. 

  J. J. Peacock 

  Ian L. Taylor 

HELENSVILLE A. D, Merson Ltd. 

HENDERSON K. A. Jorgensen 

HOKITIKA Robert Francis Ltd. 

HORNBY Hornby Radio Ltd. 

HOWICK Stan Pemberton Ltd. 

  O. Spalding Ltd.  

HUAPAI  Huapai Hardware Ltd. 

HUNTLY  

        S. Battrums Radio & Electrical Service 

 Malcolms Super Service Ltd. 

INGLEWOOD Newton King Ltd. 

  T. W. Ward 

INVERCARGILL  

           J. D. Campbell (1955) Ltd. 

KAIKOHE Lomax Tricity House 

         Northland Radios (1939) Ltd. 

KAIKOURA Ford Bros. 

KAITAIA  

             McKay Electrical Co. Ltd. 

  G. A. McKenzie Ltd. 

KAPONGA Leo Bolger 

  Newton King Ltd. 

KAWA KAWA Garnet Keene Ltd. 

KAWERAU R. Oxenham Ltd. 

KERIKERI Home Appliance Centre 

KOHU KOHU  A. S. Andrewes & Sons Ltd. 

LEESTON Vasta & Rasmussen Ltd. 

LEVIN            Blair, Hammond & Co. Ltd. 

 

LOWERHUTT Craven's Household - 

             Electrical Appliances Ltd.  

  Craven's Sales & Service 

LYTTLETON B. J. McSherry Ltd. 
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MAIRANGI BAY Mairangi Radio Service 

MANAIA            Lambert Electrical Co. Ltd. 

MANGAKINO Eric's Variety Stores 

MANGAWEKA K. A. Smith 

MANGERE Craig & Nilson 

MANUREWA Bryants Ltd 

MARTINBOROUGH   Pain & Kershaw Ltd. 

MARTON J. R. Howard & Son Ltd. 

MASTERTON Selectric Ltd.  

  Steele &.Bull Ltd. 

MATAMATA C. J. Fleming Ltd. 

MAUNGATUROTO  

       Maungaturoto Dairy Co. (Trading Dept.) 

MERCER Douglas Dean Ltd 

MILFORD  Sheriff's Radio 

MILTON  Otago Power Board  

MOEREWA    Moerewa Cycles & Hardware 

MORRINSVILLE Heathcote & Wills Ltd. 

MOTUEKA  Wensley & Taylor Ltd. 

MT. ALBERT 

        MacLeod's Home Appliances 

MT. EDEN .   Lofley's Home Appliance Ltd. 

MT. MAUNGANUI 

Beckett's Radio Service 

MT. ROSKILL Crest Radio Co. Ltd. 

  Peter Palmer Ltd. 

MURCHISON H. Hodgson & Co. Ltd. 

MURUPARA 

   Murupara Radio & Electrical Co. 

NAADI (FIJ I) Sharma's Radio Service 

NAPIER  Fairclough's Radio Ltd. 

  Robert G. Newall Ltd. 

NELSON  Cull's 

  Keith Walker Ltd. 

NEW BRIGHTON   

        Millner's (New Brighton) Ltd. 

NEW LYNN Lectricals .Ltd. 

NEWMARKET  J. Henderson & Co. Ltd. 

NEW PLYMOUTH  

Kingsroy Electric Ltd. 

 Newton King No.1 Shop 

 Newton King No.2 Shop 

 Quinn's Radio (N.P.) Ltd. 

NGARUAWAHIA       J. D. Jackson 

OAMARU G. T. Gillies Ltd. 

  R. Hector & Co. Ltd. 

OHAKUNE JUNCTION C. G. Lane 

OHURA  Newton King Ltd. 

  Ohura Electrical Service 

OKATO                Aldrich Electrical Co. Ltd. 

ONEHUNGA (ROYAL OAK)  

         F. W. Mountjoy & Sons Ltd. 

OPONONI        A. S. Andrewes & Sons Ltd. 

OPOTIKI             Whitton Refrigeration Ltd. 

OPUNAKE  Newton King Ltd 

  H. J. Syme  

OREWA     Orewa Radio & Electrical Centre 

OTAHUHU  Hunter's Radio Ltd. 

             V. M. Morrin & Sons Ltd. 

OTAKI  D. G. Beck Ltd. 

OTAUTAU Smart's (Otautau) Ltd. 

OTOROHANGA  

         Vicary’s Radio Service Ltd. 

OTUREHU Thos. Gilchrist & Son 

OWAKA  Brownlie Bros. 

PAEROA Allan C. Boulton 

PAHIATUA  A. M. Greaves  

PALMERSTON (OTAGO)  

Palmerston Electrical Ltd 

PALMERSTON NORTH    

A. J. Berryman's Ltd. 

  Rees Furnishing Co. Ltd. 

PANMURE      Panmure Furnishing Co. Ltd. 

PAPAKURA Gordon Spragg Ltd. 

PAPAROA  D. H. Nicholas 

PAPATOETOE    Papatoetoe Furnishers Ltd. 

PENROSE L. B. Armishaw  

PETONE  Holdaway Electrical Co. 

PT. CHEVALIER  

               L. R. Mills Home Appliance Centre 

PONSONBY    

Jacks Radio & Electrical Co. Ltd. 

PUKEKOHE   

Booth's Radio Supplies 

          Franklin Automatic Refrigeration Ltd. 

 Needham Radio & Sound Service  

PUTARURU  R. A. Bonner Ltd. 

QUEENSTOWN K. A. Short 

RAETIHI Lane & Son 

RAGLAN T. Park 

RAKAIA  R. H. Whiting 

RANGIORA      Young's Hardware & Radio 

RAWENE  A. S Andrewes & Sons 

RICHMOND  Roger Stewart Ltd. 

RIVERSDALE Austin Brothers 

ROTORUA      

             Spence's' Radio & Electrical Centre 

 

ROXBURGH  

         Teviot Electric Power Board 

RUAWAI             Ruawai Electrical Service 

RUSSELL  D H. Woodcock 
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ST. HELIERS    Electrical & Cycle Services 

SANDRINGHAM  

        MacLeod's Home Appliances 

SHANNON Shannon Electrical Co. 

STRATFORD  

Newton King Ltd. 

 Orr's Radio 

 R. W. Robson (Stratford) Ltd. 

SUMNER     Sumner Cycle & Radio Service 

TAIHAPE Taihape Auto Co. Ltd. 

TAKAKA              Golden Bay Services Ltd. 

TAKAPUNA Rhys & Paton Ltd. 

TARADALE  Stephen's Radio, Centre 

TAUMARANUI Winger Radio Ltd. 

TAUPO  Radio Service Co. 

TAURANGA    Judd's Radio Specialties Ltd. 

TE AROHA  R. & M. Nicol 

TE ATATU  Mills Home Appliances 

TE AWAMUTU  O'Brien & Edmonds Ltd. 

        Wright Stephenson &.Co. Ltd. 

TE KAUWHATA   

Ogle's Radio & Electrical Service 

TE KUITI R. H. Dalziel Ltd 

TE PAPAPA      

Merrilands Hardware & Electrical 

TE PUKE  John Veitch Ltd. 

THAMES Edwin Brown & Co. Ltd. 

TIMARU  Stan Brehart Ltd. 

TOKOMARU BAY  

Gisborne Sheep Farmers Frozen Meat & 

Mercantile Co. Ltd. 

TOKOROA      

 Gibbons Radio & Electrical Ltd. 

TORBAY       Crawford's Radio & Electrical 

TUAKAU T. W. Magon 

UPPER HUTT    Fears Radio & Electrical  

                        Service  (Upper Hutt) Limited 

            J. A. Hazelwood & Co. Ltd. 

URENUI  W. D. Smith 

WAIAU  E. A. Robson & Son Ltd. 

WAIHEKE ISLAND             J. B. Burns Ltd. 

WAIHI              A. C Boulton (Waihi) .Ltd. 

WAIMANA Bell & Hodgson Ltd. 

WAIMATE  D. G. Ashley 

WAIPAWA  Barlow Refrigeration 

WAIPU  Waipu Electrical 

 

WAIPUKURAU W. E. Barlow Ltd. 

  L. Hawke & Co. Ltd. 

WAIROA Gordon H. McIntyre 

WAITARA Newton King Ltd. 

              Walsh's Home Appliances 

WAIUKU  H. Richardson 

WANGANUI Bennett's Radio Ltd. 

             D. A. Morrison & Co. Ltd. 

WARKWORTH H. T. Brooker 

 Collins Radio & Electrical Co. Ltd. 

WAVERLEY Newton King Ltd. 

  P. W. Wallace 

WELLINGTON CITY  

Associated Radio Co. Ltd. 

 Fears Radio & Cycle Ltd 

           L. V. Martin & Son, Courtenay Place. 

     L. V. Martin & Son (Lambton Quay) Ltd. 

WELLSFORD  

    Greenwood's Radio & Furnishing Co. Ltd. 

WESTPORT Robert Francis Ltd. 

WHAKATANE R. Oxenham Ltd. 

WHANGAREI  

Neville Barnaby Appliances Ltd. 

 Claytons (Northland) Ltd. 

 Farmers' Trading Co. Ltd. 

WHITIANGA Clark Electrical Co. Ltd. 

WYNDHAM Radio & Agencies 

 

 

 
 

Ultimate – Ekco’s Jingle: 
 

If Santa’s whiskers were 

transistors: 
 

This message he would send 

To boys and girls throughout the land 

On Ultimate-Ekco’s own wave band 

“Remember, only the best will do 

Even to the smallest screw 

To give the finest performance yet 

With every Ultimate-Ekco set!” 
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Metric prefixes in electronics; a brief guide 
By John Walker ZL3IB   <john.zl3ib@ihug.co.nz> 

  

At a recent meeting of the NZVRS Christchurch Branch it appeared that some members may be 

confused about the correct usage of metric prefixes when specifying the values of electronic 

components. Further confusion may arise when reading older, pre-1960s, texts where different 

nomenclature maybe found. It is hoped that this short article may help clear some of the confusion. 

 

Table 1.   International System of Units (SI)—Metric Units 

Prefix  Symbol  Multiplication Factor 
tera  T x10

12
 = 1 000 000 000 000 (one million million) 

giga  G x10
9
 = 1 000 000 000 (one thousand million) 

mega  M x10
6
 = 1 000 000 (one million) 

kilo  k x10
3
 = 1000 (one thousand) 

(Basic unit)  x10
0
 = 1 

centi  c x10
-2

 = 0.01 (one tenth) 

milli  m x10
-3

 = 0.001 (one thousandth) 

micro  µ x10
-6

 = 0.000 001 (one millionth) 

nano  n x10
-9

 = 0.000 000 001 (one thousand millionth) 

pico  p x10
-12

 = 0.000 000 000 001 (one billionth) 

 

As maybe see from the above table, the SI system of units commonly used in electronics jumps up 

or down in thousand-fold steps and perhaps some examples should make this clear: 
 

Length; Basic unit is the metre (not meter) so a thousand metres equals 1 kilometre (1 km) 

and conversely, one thousandth of a metre is 1 millimetre (1 mm) 

Resistance;  Basic unit is the ohm, so 1 megohm (1 MΩ) equals 1000 kΩ, equals 1 000 000 Ω. 

Capacitance; Normal unit is the microFarad (µF, sometime written uF) which equals 1000 nanoF 

(nF) or 1 million picoF (pF). Similarly 1 nanoF (1nF) equals 0.001µF 

 

Some notes on nomenclature; 
• When writing metric units remember only the ‘grand multiple’ symbols above kilo eg mega, 

giga and tera are in capitals (thus MΩ, MHz, GHz; but not Km, KHz, etc).  

• Do not pluralise abbreviations (eg km, not kms or kgs).  

• The names of the units themselves have capital letters if they are derived from the names of 

people. Thus we have A (Ampere), F (Farad, from Faraday), H (Henry), Hz (from Hertz), V 

(Volta), etc. 

• Some older texts may show the values of small capacitors in mmf, mmF or µµF; where they 

mean pF so 50 mmF means 50 pF. Also in some older texts the symbol ω (a lower case form 

of the Greek letter Ω omega) may be used instead of upper case Ω for resistance values. 

• Modern European alphanumeric practice is to give the values of resistors and capacitors 

according to BS1852 (now BSEN60062:2005). For example you may see components marked 

thus: 

R22 = 0.22Ω   1R0 = 1.0Ω  22R = 22Ω 

2K2 = 2.2kΩ  M22 = 220kΩ  2M2 = 2.2MΩ 

Similarly for capacitors; 

100p = 100pF  2n2 = 2.2nF  n22 = 220pF 

The rationale for this notation is that the decimal point can be hard to see in a small circuit diagram. 
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MARKETPLACE 
Advertisements for the next bulletin should 
reach the editor by the 15th 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 & GT size $12 per 100 
• Medium size $15 per 100 
• Large size $25 per 100 
Plus post and package per order. 
Contact: Paul Burt, 44 Hastings St West, 
Christchurch 8023.  
Tel: 03 - 960 7158, Mob: 021 0245 0084  
Email: dawn.lloyd@clear.net.nz  

 

NZVRS CAPACITORS for sale to 
members only please order via Gerry Billman, 
30A Rowan Rd. Epsom, Auckland 1023.  
Email: billman@ihug.co.nz  
Tel: 09 - 625 6568 
Metal polyester film, axial leads, (µF): 
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 
Please add $3.50 per order for post & package 
or contact Gerry direct for a postage quote. All 

cheques to be made out to the ‘NZVRS’ (and 
crossed "Not Transferable") please.  
 

WANTED 
 

Wanted to 
borrow and copy 
dial glass for 
Pacific (RCNZ) 
Model 43 1938  
DW set. Would 
consider 
purchasing a 
complete radio. 
Glass is about 5 
inches diameter 
and comprised 
two semicircular 
screen printed 
scales above and 
below a horizontal dividing line. Radio has the 
same cabinet and dial escutcheon as Stella Aquila 
38 featured on GAR p66 but does not have the 
spiral dial (notwithstanding Mr Stokes' note). 
Rather the dial is similar to that shown on Stella 
Orion 18 on same page of GAR.   
Many thanks, John Reid 
email: vreid@ezysurf.co.nz 
Tel:  07 543 9138  Mob: 027 246 3648 
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Wanted … cont 
Graeme East is looking for a Model 35 
Courtney chassis. 
Email:  geast@kol.co.nz  
Tel:  03- 382 0115  
 

 
Wanted Kriesler Knob as above 
Australian non-members looking for this. 
deanstowing@optusnet.com.au wrote: 
Hi, I'm searching for an on off knob/dial for 
my Kriesler radio model 11-29. I've attached  
 
 
 

Wanted to Buy: Collier and Beale amplifier or the 
circuit for same- see picture below; type 13366 as 
used in theatres. Output impedance 5 – 20 ohms, 
Gain 100dB. Contact: Sam Lowe  23 Hurdon St, 
Westown, New Plymouth    Tel: 06 753 6693 
Email: samlowe@clear.net.nz 

 
some pics of the opposite knob which is the same 
as the one needed. It measures 28mm in diameter 
x 10mm deep. Could I obtain an original through 
your club or could you point me in the direction 
of someone who can please.   Cheers Jackie 
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Wanted; Hallicrafters SX-28 receiver.  
Contact Jeff  King  
Tel: 03-3325446 (evenings),  
email: jeff.king@tait.co.nz 
 
Wanted to buy; 7Y4 valve for the restoration 
of an Ultimate tablegram of the mid 1950’s. It 
is a full wave rectifier with metal base and 
approx 50 mm high, 27 mm diam, Please 
contact Des Davey, 16 View Road, Te Kuiti 
3910.  Tel: 07 – 878 7315 
Equivalents = CV901, U149, U82 and base is 

Loctal 8 pin. 

 
 
 

Available: 
Circuit diagram and construction drawings for 
AVO VCM Mk1 & 2, also abbreviated 
working instructions.  
Send SASE to hold A4 pages.   
Contact: Don Beswick tel: 04-383 6723 
283 Happy Valley Rd, Wellington 6023 
 
 
From: Tony Thomas [tony_t1@xtra.co.nz]  
Subject: Re: old radiogram 
I am in Hamilton, my father died on may 1st, 
and now Probate is through I need to find a 
good home for his Philips 'Festival Hall' 
radiogram which he bought new back when 

we lived in Christchurch in around 1955 / 56 / 57 
- not quite sure. This unit is one of Philips' first 
attempts at stereo, which was accomplished by 
installing a 'stereo mate' amplifier in what was 
originally in the mono version the right-hand 
record storage compartment and using a 'satellite' 
speaker for the second channel: this was a factory 
modification. It was also one of their output 
transformerless designs using 400 / 800 ohm 
speakers. I had kept the circuit diagrams of both 
the main unit and the amplifier at my house as if 
any repairs had been needed I would have been 
the one to do them (I last repaired it back in the 
late '60's I think it was, when I replaced all the 
leaky wax-cased 'DUCON' brand capacitors and 
haven't had to touch it again since) - it still 
worked when we test played some of his records 
to pick music to use at his funeral in mid May. 
The cabinet is as it was when it left the factory, 
except for one very small scratch so there is no 
restoration needed at all, it only needs to be put 
into a display room, the satellite speaker 
connected and be plugged in. This unit was 
moved first to Wellington in 1958 then to 
Hamilton ca 1960 then again across Hamilton in 
1962 each time lovingly wrapped in heavy 
blankets, and has remained in its present location 
in Hillcrest ever since. 
I do not need any money for this, I just want it to 
go to someone who will put it on display as part 
of a radio collection rather than to use it as a 
cowshed radio or just dump it - the thing is a 
piece of furniture in its own right.  
There are some records in the storage 
compartment, I haven't looked at them except the 
ones I used for the funeral, but if they're all of the 
same condition they're unfortunately quite 
scratched.  
I have yet to search for it, but I may be able to 
locate the purchase receipt as he kept most 
everything, and I think I've seen the original 
instruction book somewhere too, but some time 
ago. 
Anyone interested will need to arrange their own 
transport and a couple of strong bodies to 
facilitate its removal from the house without 
damage to either it or the house. 
Thanks again, Tony 
Contact: Tony Thomas  
via email; tony_t1@xtra.co.nz 
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