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1. Summary 
R&H 1948 Williamson amp.  Peter Stinson July 2023 
 
R&H March 1948.  Prices Radio Kit (R&H May 1949) 
Possibly made and sold by Ted Huckell (Radio) 
 
As originally transferred, with additional rectifier for preamp/etc supply. 
 
PT RED LINE  Stock No.13 (15403) 400-0-400V 150mA (102+108Ω).  Com-200-230-240 
(12Ω); Shield. 2.5V 5A heater not used.  5V 3A. 6V3 3A.  Pri: 350M 1kVdc.  Sec: 180M 1kVdc.  5V 
240M 1kVdc 
OPT RED LINE  AF15 10k: 15 DCR=255+252 
Choke RED LINE   TYPE NO 201?1?. DCR=234.  90M 1kVdc.  9200 
 10Vac: 13.9H 51mAdc; 13.4H 79mAdc. 
Choke Rola type 14/60 – replacement, 2 JUL 1959. DCR=520. 350M 1kVdc 
 
807 Philips  874 on mica - loose base 
807 Philips  974 on mica  
6SN7GT  RCA  VT-231 H5E 
6SN7GT KEN-RAD 8C961A 
5U4G   RCA   722 
 
Morganite 488  LHNAR  25k.  insulated  1kV IR  (32k).  
200R pot CRL USA (212R) – retrofit 
250R large pot – Federal No.24 – wiper shaft live to wiper, with plastic tube cover 
 
Ducon e-caps dated 110, 90, 46, 86 
Mustards B4H, 091H, B4H, 091H 
47nF mustard 400V couplings 091H. 
47nF 630V mustard couplings 84N. 
 
IRC DCF resistors 713S , 718S 
IRC 101Ω 5W  AB2% (103R) ; 5%AB (102R) – these appear to be retrofitted. 
IRC 250R 3W  5%AA (268R) 
 
Notes: 
• first filter from 2x series 16uF 600VP with 1M 1W balances (not 8uF and 250k) 
• then choke, then single 16uF 600VP to B+ OPT, then ROLA choke. 
• 5 pin rear panel socket with no wiring, and nearby 16uF 600VP with 1M bleed. 
• Rola choke appears to be a replacement. 
• 8-pin octal socket on top panel with no wiring. 
• 5k f/b to 500R cathode with 15 ohm config. 
• OPT with separate anode leads/terminals for top caps and 100R to 500pF screen to gnds made 

from 2x 1nF 630V mustards in series (these identify the amp as R&H March 1948). 
• R&H April 1948 “Using the new amplifier” shows a photo – the top-chassis OPT is original 

Ferguson OP25/15, and choke is Ferguson.  Front panel controls etc layout has common elements.  
Price’s advert in May 1949 shows first choke in same rotation, and some front panel control 
changes.  This amp has choke rotated. 

 
Issues: 
• Mains AC safety - no fuse, poor cable 
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• haphazard gnd bus connections  
• 5V heater leaking to chassis – needed insulation. 
• 6V3 heater not grounded. 
• all 50nF coupling caps (not 250nF from driver to output stage). 
• Output stage common cathode pot is 250R (not 100) and not wired for fail-safe, and some 

corrosion.  Balance pot is 200R (not 100R) and scratchy. 
• 1k grid stopper suspect. 
• 5U4 ST glass almost touches choke bell-end.  5U4 voltage drop is significant. 
• R2 of input stage was 330k, not 33k (likely a repair mistake). 
 
Testing: 
Mains 240Vac 0.086A idle, no valves, 6.47V heater. 
GZ32 fitted – tested for on-voltage balance.  B+ increases from 386V with 5U4, to 408V with GZ32 
under same conditions.  Bridged anode configuration of GZ32 (using ss diodes for steering) increased 
B+ to 420V. 
 
Squarewave with 15k feedback R for 11.7dB feedback showed 166kHz ringing, and often unstable 
with 5k feedback R for 18.7dB feedback with input pot on max.  Comp cap improved squarewave 
ringing, with max improvement about 143pF across 5k (230kHz corner), which provided stable 
operation for 16R and no load and up to 470pF, but 20R-10nF zobel needed for up to 47nF load, but 
then unstable. 
 
No load can cause a very high frequency oscillation at many hundreds of kHz.  Not helped by a 10R-C 
zobel on output. 
 
A resonance near 180kHz starts up with C loading with primary 1k2-600pF zobels – still stable at 1nF 
but not much more.  Without the primary zobels the next resonance at 420kHz starts to dominate – 
still stable at 1nF but not much more. 
 
Added 2T inductor, and 2nd resonance at ~800kHz with 1nF load.  Changed to 8T and same resonance 
and GP with 1nF, although GP and SqW with 16R load shows slow rolloff from 10kHz.   
 
Disconnected 500pF screen bypasses and get ~1.2MHz low level oscillation with no load.  A515 
indicates a much lower oscillation frequency was observed without the bypass, but 500pF cleared up 
any oscillations. 
 
Replace screen bypass with 1nF 1600Vdc 680Vac FKP and output now stable with up to 100nF.  
Lowered inductor to 4T and roll-off now better but unstable for 47nF.  Adding 470pF from 807 screen 
to cathode slightly lowered gain out past 150kHz by a few dB.  Similar GP change when 807 input 
grid stopper raised from 1k to 4k9.  Increased input stopper to 16k tot, with some further attenuation 
above about 300kHz but otherwise no change. 
 
Returned to 1k input stoppers on output stage, and shunted 470k grid leaks on driver stage with 410pF 
matched caps – small change above 200kHz, but resonance a titch lower and more severe at 180kHz.  
Increased shunt to 1nF – resonance more severe and lower at 140kHz and then quite chaotic through 
to 600kHz, although gain was lower but phase was sitting around 180deg.  Then shorted 4T output 
inductor, and no noticeable change – and similar when 470pF screen-cathode bypass removed. 
 
Added in first stage step 120pF-10k (corner frequencies 30kHz-162kHz) [47k//10k=8k2], rather than 
nominal 18kHz to 185kHz, so less attenuation than 8.4dB.  Unstable with 10nF load.  Same with 4T 
in circuit.  Same with 1nF screen increased to 1n5.  Better with no screen bypass as 180kHz not so 
pronounced, but still unstable with no inductor, or 4T or 8T.  Removed driver grid leak bypasses. 
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Stable with 120pF-10k step, and 150pF comp, and 10T up to 100nF – all other comp removed.  But 
not stable if step removed.  Also stable at 6T, but not at 4T.  Squarewave with 16R shows minor 
60kHz damped ring.  This was then the final setup for HF response and stability.  The bypasses on 
driver grid leaks, and 807 screens, and any zobels, appeared to introduce local resonances. 
 
LF peaking was significant (+9dB) between 0.25W and 1W into 16Ω, with peak frequency increasing 
from 4Hz (0.25W) and 5.2Hz (1W), and then peak magnitude falling as frequency increased with 
higher power levels.  The peaking was related to the two C-R corners at around 7Hz and the OPT 
primary inductance changing with signal voltage (power).  The PI to driver coupling caps were 
increased from 47nF to 500nF, and that lowered both the frequency and magnitude of the peak down 
to +2.5dB at 4Hz for 1W, as well as lowering the phase shift below 10Hz and removing any rapid 
change associated with the peak. 
 
The distortion profile was flat down to below 20Hz for all power levels, however the frequency 
response has a quirky -3dB dip around 2.5kHz at 10W 16R, with a significant increase in distortion 
associated with the dip.  A 10W 2.5kHz signal indicated that output stage cathode current level drops, 
and B+ rises.  Output signal waveform shows a significant portion of sinewave becomes modified as 
per FR plot.  Not influenced by coupling cap size.  The modified portion of waveform causes a 
noticeable sympathetic deviation in C5 and C8 voltage signal (via the 100:1 dividers).  The effect’s 
onset occurs earlier with lower mains Vac.  The effect relates to output stage entering clipping region, 
and larger magnitude swing level, which is not symmetrical due to 807 differences. 
 
The input volume pot introduces a significant low-pass response as wiper is reduced from 100%, with 
about -3dB at 15kHz at 80%. 
 
The ac signal balance pot had negligible influence, as did the humdinger. 
 
Cathode bias set for about 50mA and 420V at 240Vac, so about 19W diss. 
 
Testing to do: 

• Insulation resistance of valve heater-cathodes,  
 

2. Modifications 
Done: 

• Added mains IEC fuse switch combo.   
• Added sheet nomex protection for PT. 
• Added 10R 0.25W cathode sense to each 807.  Failsafe the 250R pot. 
• Anode protection ss diodes for rectifier valve, and used bridged connection. 
• Repaired OPT anode lead grommets. 
• Relocated choke and 0V wiring.  Replaced e-caps. 
• Added tuned 200Ω humdinger trimpot to 6V3 heater. 
• 8-pin top chassis socket re-purposed for monitoring, 
• Increased coupling caps from 50nF to 500nF to driver stage. 
• Added 120pF 10k step network to input stage. 
• Added 6T inductor to feedback path, and added 150pF comp across 5k. 
• Removed 500pF screen bypasses. 
• Changed from 5U4 to GZ32 for higher B+, and slow turn-on. 

 
To do: 
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• Elevated humdinger for heater. 
 

 

 
As modified photos. 
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4. Design 
The R&H 1948 amp had the following design changes from original 1947 Williamson (ie. no step 
network).  Some changes were direct from the A515, but some were from R&H: 

• Power supply for B+ used series e-caps with balancing Rs for 4uF then 16uF, and larger 20H 
choke (rather than 8uF, 10H, 8uF). 

• Output stage 500pF screen to gnd bypass. 
• Output stage grid-leaks 500k for 807’s, as per A515 (rather than 100k for KT66’s). 
• Driver to output stage 50nF coupling caps, as per A515 (rather than 250nF). 

o A nominal 7Hz corner was retained as the 807 grid stopper was 500kΩ. 
• Heater was grounded on one side (rather than winding CT). 

 
A full-wave centre-tapped rectifier with 400-0-400V windings provides a no-load voltage of circa 
560V.   
 
The effective source resistance is comprised of the reflected power transformer primary resistance = 
12Ω x (400/240)2 = 33Ω; plus the secondary resistance = 102Ω min; which sums to 135Ω.   
 
Idle (and max signal) loading is about 140mA, based on 60mA per 807, and 20mA downstream.  
PSUD2 indicates rectifier needs ~1.1A hot peak, and 0.5A cont. pk. 

• Default 5U4G rectifier is fine, although it is directly heated and so initial B+ will be circa 
550V.   

• A 5V4G, GZ32 or GZ34 are ok for Vac and Iap ratings, but may give higher B+ if needed, and 
a delayed turn-on.   

• A 5R4-GY is likely ok, but turn-on Iappk is marginal. 
 
Voltage rating of filter and coupling caps (modified updated version): 

• 400Vac poly for C9.  350Vac poly for C5. 320Vac poly for C1, C2. 
• 2x series 350Vdc caps used for C8 with 110k PRO2 balancing resistor across each. 
• C6, C7 are 47nF 630V mustards 
• C3, C4 are 47nF 400V mustards.   

 
The main choke drops about 23Vdc at 140mA. 
 
PSUD2 indicates no resonance response for step dynamic load change.   
 
Bleed resistance is 220k//220k (~3.6mA).  Bleed on C8 and C5 (either side of choke), and 
incorporates B+/100 remote monitoring. 
 
The continuous fuse current in the CT link is about 240mA nominal, which may be too close to 
250mA.  For a hot turn-on with 140mA load, the continuous load following data indicates a 0.315A F 
5x20 is ok.  500mA T 3AG fitted. 
 

Simulate period in PSUD2 10ms 20ms 50ms 150ms 600ms continuous 

Simulated RMS current   0.48A  0.43A 0.3A 0.24A 

Multiplier (for 0.315A fuse rating)  1.5  1.4 0.95 0.76 

IEC 60127-2 T min limit multiplier  10  4.0 2.75 1 
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Simulate period in PSUD2 10ms 20ms 50ms 150ms 600ms continuous 

Simulated RMS current  0.4A  0.58A   0.24A 

Multiplier (for 0.315A fuse rating) 1.3  1.9   0.76 

IEC 60127-2 F min limit multiplier 4  2.75   1 
 

 
Monitoring via 8-pin octal socket for 8x meter module.  Common cathode voltage is nominally 
125mA x (150//150 +250) = 40V, so use 8x meter module with 300VFS common cathode and 4k7 
0.6W protection.  10R current sense per cathode.  110k+110k+2k2+68 for 100:1 monitoring of 450V 
rail to output stage, and 400V rail to driver/input stages. 
 
 
 
 
 



The amplifier is bullt on e standerd 
2JU moduletor chassis. lnp:;t 
arranqemenh may be via terminals 
or jac~. as you please The vacant 
sodet hole will eventually hou.se 

a P••·•mpllfier stage. 

This amplifier is so good that more than once we began double-check
ing results to mako sure we weren't m·staken. Its frequency respons!'I 
is so flat up to 35 kc that it can only be represented by a straight line. 
Its total harmonic distortion is below . I per cent. at 11 watts and very 
little more at 17 watts. Its gain is sufficient for 1..'Se with medium to 
high output pickups, and almost any type of radio tunc;r. Truly, an 

amplifier to ('nrl amrilifiers! 

you will remember that in our 
January issue, we were able 

to publish an article reprinted 
from "RacHotroniC's" describing an 
amplifier very similar to that des
cribed here. 

This amplifier was based on a de
sign first published in the English 
journal "Wireless World," well known 
for its sponsorship of many fine and 
original developments in radio. 

The design attracted a great deal 
of attention. and our own interest 
in it was apparentl~· shared by many 
other people, including the engin
eers of the A. W. Valve Co. 

AUSTRALIAN VALVES 
The original amplifier. of course, 

was designed for use with F.uropean 
t...-pe valves, not easily obtainable 
here, but for which we possess almost 
duplicate types.-

The Radiotronics circuit was 
evolved in an attempt to use the 
original ideas RS applied to valves 
which you can buy, allowini;t o! 
course for the inevl table temporary 
shortages from time to time! 

By reference to Radiotronics ... ..,. r - _ .__... ____ _ 

article, you will see that the res1ilts 
were unbelie,·ably good, and sub
stantially the same as those ob\ained 
by Wireless World. 

It is not hard today tu build am
plifiers which have very flat fre
quency charact~ristics Wh11t makes 
this job so much better is 1ls low 
percentage of harmonic distorhon
so low that we can consider it for 
our purposes as being non-existent. 

ANY of tho tuners dosc:ri~~ -t:-:;:;:-1 
may bo used with th s aMp f1 r, t 

p•o" d •9 a su tabla dropp.ng resistor 11 ~ 
i.sod to reduc:o !he tuner high t~nuon to I 
250 volts. A sp re f ament w"ndl~9 is 
spec·:·ed. Wo will bo descrio1r9 other 
tuners soon 

It is far and away superior to com
parablf! charactenshcs which can be 
quoted in reference to pick-ups and 
loudspeakers with which it will be 
used. 

The advantages of such an ampli
fier are obvious. It means that when 
assessing performance, we can vir
tually eliminate the amplifier from 

our calculations. as it is near perfec
tion as a de,·ice to faithfully amplify 
any audio voltages we are likely to 
feed into it. 

In actual practice. 1t sounds just 
that way. It has a clean, crisp char
acter about it which can only be ob
tained by providing adequate re
serve output without distortion of 
any kind. 

How docl- it compare with the am
plifiers ll!~ing 807 "pentodes" with 
feedbnrk, we have been describing 
of late? That is a question many of 
ou1· rnoclers have already asked. 

A "BEST" AMPLIFIER 
Volume for \'olume. it is definitely 

better. The better your input and 
output arrangements are. the better 
1t will <:nund. Rut if ~·ou use the 
a\·erage type of pickup and speaker, 
we don't suggest you scrap many 
hours of work put into one of our 
previous amplifiers expecting to be 
stunned by the improvement. Be
cause 1t will be the limitations of 
pickups and speakers which will in 
effect limit your results with any of 
our recent jobs. 

Al the same time. 1! ~·ou intend to 
build a new amplifier from the 
ground up, would do well to con
sider this new design_ If a maximum 
output of about 15 watts will suit 
you, and generally it will, your re
sults will be better than with pre
vious types. It will not have such a 
high ewer-all gain. and a pre-am
plifier will be needed for pickups 
having a low output. We intend to do 
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240• 
AC 

807 TRIODE 
AMPLIFIER == 

30H·20mA 

~~14-G 

+ 

"1 ""' _ 
-. 

VC 15A-5000 
VC 8.4n -3500 
vc 2.3 ~ -2000 

SE£ TEXT 

The circuit is particularly simple, consisting mo rely of a resistor condense• network. Tho Tvaaoack resistor valve is not highly critical, 
and results ero neiuly a< good with no feedback al all. 

some work along these lines wlth 
the idea of bumping up the gain 
without aflccting present perform
ance. But for the averafe crystal 
and magnetic pick-uµ. nncl the aver
age 12 inch speaker, you will have 
enough gain to get plenty of sound. 

Having more or less put the ampli
fier in its place in the scheme ot 
things, we can proccl'<l to tell you 
mure about it. 

Briefly, it consists of on output 
stage using <1 p<iir of 807's wired 
as class A triodes. In this c·omlel·
tion. the plates and screen 01 each 
valve arc connected together, a screen 
suppressor of 100 ohn bcini.; in
cluded. trncl a voltage ul 400 used. 

The valve manufacturer· arc canv
ing out life tests to see whether thei·e 
are any unr\csirable effects due to 

operating the screen at this higher
than-nsual voltage There do not 
appear to be any, however, and no 
dissipation ratings are exceeded. 

Ahead of the output stage is a 
pair of push-pull drivers, in the 
shape of a 6SN7 dual-triode. restsl
nnce coupled to the 807's. 

INPUT STAGE 
The inpt t stage is another 6SN7, 

the llrsl sectwn being a voltage am
plilicr direct coupled to the second, 
which is a normal phase-splitter tn 
clri ve the push-1;ull driver stage. 

Degeneration is lreelv used 
thrnughuut the amplifier. None of 
the bias resistors is bypassed, a prac
tke which, although lowering the 
overall gain, reduces the harmonic 
distortion to a very low level. 

RADIO AND HOBBIES FOR MARCH, 1941 

A further feedback provision ii 
made by !.>ringing back into the cath
ode circuit of the 11rst stage suit
ably phased voltage trom the loud
speaker voice coil. 

With an amvliller of this quality, 
the etfcctl\'encss of this feedback 
loop depends largely on the quality 
of the output trans!< ,rmer, as pointed 
out last month. F01· this reason, sev
eral rnanufacturers have niade spec
ial transfornwrs for tne circuit. Two 
we ha\'c ll•stl•d so fnr are the Fer
guson. and the Swales and Swann, 
bulb ol whkh are of exceedingly 
liiRti qunlity. 

Don't think thnt the circuii wi~ 
not operate al all using oi-clinary out
put translunners. It will, but the 
extreme lrl'e<lom from distortion 
which c::haractcrises the ci<'cuit will 
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j LATEST 
I TRANSFORMER DEVELOPMENT 

.... .,., 4 •••••• ,. •• 111+¥¥¥¥¥ ., ....... "'····' . 
We have made ova.ilable for g•neral 

release three <:ompontnts ideally $Uita.ble for 
the "High Fidelity Amplifier'~ in this inue. 
These iru:lude a Hi-Fidelity output trontformer 
and two filter chokes • 

. 011lp11I Transformer Type 
OP25* 

Prl•rl<Wf Impedance .• 
Secondary Impedance 

ratio of S8condMy 
Frequency Respon'e , • 
Primary !nd.ichncc , , , , • , 
Leoko9e lnductCifl""1 , , , , •• 
!iuertion Lou . • • . • , • , 
Finish , •• , . , , • , , , , 
Mountin9 •• ,. ,, ,, ,, 
Wei911t .••••••••• 

• • , , I 0,000 P.P. 
ohms, or any 4/ I 
ohm' & 125 ohms. 
c;i to 30,000 c/5. 

,d SV A.C. 50 oe:-1~. 
.• , , 14 mllfihenr;1'f 
(Lldb. at 1000 c/s. 

, Grey Brocade 
.• , •••.... Vertie.ii 
• ' ..••.•.• 6-! lbi. 

* Add Secondlll'Y Impedance Allor Type No. : OP25--ll,4/2.1 

FILTER CHOKE 
!!'ld.uct.u1c;,l . . • • • • 12 her.r'.ei I 
D.C, Resiotance • • . 150 ohrM. 
Mu1,1ntin9 • . • • • , . • Vert:c~I 

TYPE Cl21200 
Current .. 200 m<i'l, 

••••• , Gr&y ~rccAd!it 
•••••••• ' ••• b lbt. 

Dl.TEB CHOKE TYPE ClOJ25 
lndudanc& • • • • • . 30 h1rnri;.is 
D,C. Re1idonce .... 1000 ohm5, 
Mountir9 • , • Bracket (Vertical) 

Mu. D.C. Currl!nt , . 25 
Finhh .•••.••••••• 
Weight .•.. 

LABORATORY SERVICE TO MANUFACTURERS 
'l'h~ Fertusun l.o.11<.oral<>ry ts ~'<.ominwilly <>11.fl!.fe4 'In '"""M"h for <he lmp.runmtelH and advan~l'mt-nl m i:ht <rji...,,form.er 
iU:lol el~~uunJc bdu. Tbl~ LalH>tU<HY t<:>(Hhu w\<h tu. tnclink.U suu J1 1>Vt.Uallt. i,, a~~bt m;.m.,.ta.~tuur~ w»b u...i~ 

trand!!rrottr p-rul>li'fn.s. 

: l'ERGUSONS RAD•O Ply. Ltd. 

MGE £1GMTEE~ 

1:1 MeMAHON STREET, WILLOUGHBY 

Factory Representatlue: 
QUI.: l:l.W:C'tltONH' l:tOUflTltn:s IMPORTS. 
9TH. All!l:T ~ APll:X A\O.f<l'<ctl:li 
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not be attained to the same degree. 
Inspection of our circuit will show 

that we have modified the Radio
tronics version in a tew minor de
tails. 

The first point to note is the lower 
transformer voltage we have speci
fied. This is made possible by the 
use of condenser mput instead or 
choke input. Choke mput will allow 

·slightly better regulation at the ex
treme limns ot output, which, bemg 
about 1 i watts, the average man isn't 
likely to require. As a result, our 
amplifier miijht have a maximum 
output slightly lower than t111s. A 
very small point, as few will ever 
use it over about 10 waits. 

The absence ot the second filter 
choke has no appreciable effect on 
hum level. Parucularly if you use 
16 mids. filter condensers throughout , 
you will be hard put to it to notice 
any hum at all. 

POWER SUPPLY 
We have also included in our speci

fications an extra filament winding 
for use when and if a tuner is used. 
For the same reason, we have speci
fied a secondary winding which wjll 
accommodate such a tuner It you 
bring the necessary leads out to a 
socket at the rear of the chassis. you 
will have a handy point of connec
tion. The voice coil leads are con
nected to a pair of terminals at some 
convenient spot. 

The wiring is merely a mattor of neat usombly and reasonably short leads, 

The voltage from the power supply 
is much too high for a tuner. A 
series resistor must therefore be used 
to reduce it to approximately 250 
volts. We found a suitable wire
wound resistor o! 7000 ohms was 
OK for a three-valve tuner. 

The ci.rcuil provides for adjust
ments to balance the drive to the 
807's, and also the individual plate 
currents of these two valves. It 
would be possible to do \Vithout 
them, but their addition is such 
a simple matter that we strongly 
advise you to include them. 

The adjustment of' the 807 circuit 
is two-fold. There is a variable 100 
ohm resistor, in series with one of 
250 ohms, the function ot which is 
to vary the grid bias until the plate 
current of the valves is 140 mills 
for the two. 

807 BALANCE 

without distortion, and if the am
plifier is not required !or high 
outputs. it may not be so important. 
However, this is something in the 
na ture of a special amplitler, and 
to be even more exact. the method 
described in last month's article for 
balancing output voltages of the 807's 
instead of input \•oltages would be 
best oi all. For practical purposes, 
balancing the grid circuit will be 
quite OK. 

OPTIONAL POT 
The adjustment for bringing about 

this balance 1s the 20,000 ohms poten
tiometer in the plate circuits oi the 
push-pull driver stage. There i;hould 
be sufficient variation in this control 
to achieve balance in anv normal 
6SN7. . 

We mounted our potentiometer 
below the chassis on a bracket, Im 
mediately below a small hole, 
through which adjustment coud be 
made with a screwdriver. The shaft 
was a short one, fitted with a screw
driver slot. 

If you cannot conveniently make 
this adjustment for the time being, 
by all means go ahead, omitting the 
pl'Jtentiometer altogether. As we 

hne said, in most cases, the differ
ence in results will be very small. 

As 6SN7 valves may not be as 
easy to obtain as one would wish, 
they can be replaced by a pair of 
6J5 \'ah'es in each case. without 

,alteration to the circwt or values. 
This necessity would alfect layout, 
01 course, but even il the chassis de
sign were to vary considerably from 
tile one we have ust?d, results are un
likdy to be prejudiced unless you do 
something very silly! 

nuilding the amplifier should pre
sent nu difficulties. We found that 
most ut the components could be 
: upported from the valve sockets 
thernsl!l\'es, with the aid of a few 
strntcgi<'nlly pl:iccd insulated mount
ini. lugs. 

CONTROL POSITION 
'rhe place of the volume control 

and 111put terminals isn't symmetrical 
along the front of the chassis, but 
we don't like making leads to and 
from these things too lQng. If it 
is essential, the volume control can 
be placed centrally, with shielded 
connections, and an input jack can 
ot course be used m place of input 
terminals. The second resistor of 100 ohms 

allows the plate current of the 80i's 
to be balanced, so that each draws 
70 mills. Both these adjustments 
are made quite simply by the inser
tion ct a DC mill!amcter o1 suitable 
range firstly in the common t•athode 
circuit return, and secondlv in the 
cathode return tor each vali:c. 

~------ PARTS LIST---------· 

Balancing tht input to e!Jch 807 
isn't quite as 511nplc. as the only ob
vious instruments likely tu be sat;s
factory are the CRO or a VT volt-· 
meter, with which to measure the 
grid voltages supplied to <:ach out
put valve in turn. The degree of 
unbalance is likely to be about 10 
per cent., or slightly more in ex- f 
treme cases. This would show up 
only in a slight reduction in output . 

AMPLIFIER-
I 2JU Modulator chassis. 
I Power T ranslormer, 425-0-425v ol 175 

mA, b.3v, 2.5a, b.lv, 2.Sa, Sv 2a. 
Special Output transformer, I 0,000 
ohm, CT lo 2.1 or 8.4 ohm vc-10 
best. 
Choke, 20 henries, 175 mA: I Chote 
JO henrias, 20 mA. 

VALVES: 
2 807's, 2 oSN7-GTs, I 5U4-G. 

CONDENSERS: 
J 8 or lo mfd, 600 PY, I lo mid, bOO 

RADIO AND HOBBIES FOR MARCH, 194i 

PY, 2 8 mid, 525 PV, 4 0.05 mfd, 600v 
wk9. 

RESISTORS: 
2 100 ohm, I '400 ohm, I 500 ohm, I 

2~0 ohm, 2 1000 ohm, I 5000 ohm, 3 
20.000 ohm, I 35.000 ohm, 2 '40,000 
ohm, I 50.000 ohm, 2 .25 me9, 4 .5 
me9, wit•·wound-2 100 ohm, 2 100 

ohm witli top. 
POTENTIOMETERS: 

2 100 ohm, I 1.0 m19, I 20,000 ohm. 
SUNDRIES: 

2 terminals, solder lu9s, hook·up wire, 
nuts ond bolts, power flex. 
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We wo11IC point nut once ai;11in 
·nat ver,v litt1e f\fl'e.('• will be notkw:l 
by us:ng a rnuth lower dei;:-r.,(' . .c;ir 
"t"eedba<'!k_ than prov1rll'd f(!r-m rart, 
"~ we ~ave sald. it ean everi be re
moved altogether and ~till le;we ;rn 
amplifiel' better than thl.' average. 

lt ~s not important, therefore, that 
the feedba:ck resistor be of an exat·t 
value---shouid you have 11 .speaker 
with a voice coil impedance diffei·
in& from those shown, it will t>e SU!~ 
fkient, havin!! first obtained a trans
former whieh gives ii good rnal~h 
w e:1-1imate ii resistor value froi.'). 

!tAOiO AND HOl!BiES FOR MA~CH, r•<tt 

--criit''Niw ,. -
HUSHATONE 
A L~W p-e\'sCJnDI 

Sp<!;ii)«IT fh;iif p.-f.'v\dd 
;;<'r~"fl«< lig!~nmg 1o 
"'«'.1• t .. -•.:.;;.n1., pm· Jc .. m.m;,, •;;.'L!,o•~t d'"". . • 
l'-!d;>I! g o\h"'!'S 
.l'-~~!;;re~ Cc,,e·<>l>f'3k-
rr 'WW. l."g'"11 Wfq:ht 
SdoH"l"' Ctv~1,.1 ,;.,-;-.,.,, 
Cle w,1;, ~,..., nod!<> N' wJrn:! sysl<>tl. 

P·~~'.~.~-~~~:_.:hr~.~~:~~ .£3/16/ 4 

.\WPUO.. 
lA'AilA) PTV, LTD-, 

JS-411 f'ARRAM:4.'M'A·fW,, 
CAMP:EIWQ'WN, SYUNE'i. N.S-W. 
lllwu:i<td Jo<dllr .PwMwiu.,,.,-, Cl 

:;;.,,;;iJ;;N11 fro:"' ,,1:; .:pptu:;nmfh 
0Cu.1nalii• frc!!I. a;;. r<ldW d1Wlwi. 



The emplifier is euontially tho same as 
d escribed last month, the pre- amplifier 
ii required, bein9 1\dded, or built on e 

se peret .. rhonis. 

• • 
lllq 

This picluro shows the emplifier with the 
6SJ7 pre·emplifier valve in place el the 

edreme left . 

• ter 
Having built your amplifier, t he next consideration is its use with various input 

' devices- pickups and tuners. The subject leads us into many paths. This article relates 
some practical experiment s which to date have not been covered adequately elsewhere . 

• 
WE have already had a good deal 

to say on the general subjec~ 
so that a brief re-statemi?nt of the 
position will suffice by way of 
introduction. 

Continuous research by the record
ing companies has enabled them to 
place on their master discs a much
improved sound track. The distor
tion level is lower, frequency re
sponse wider, there is greater dyna
mic range and better "presence," due 
to carefully-controlled studio tech
nique. Heard under ideal condi
tions, the best recordings are really 
good. 

RECORD POINTS 
However, difficulties occur io 

transferring the groove pattern from 
tne master recording to commercial 
discs for sale lo the public-to you 
Difficulties arising from bulk hand
ling of rnw materials. mnss produc
tion :>nd so on are still operating to 
modify 1 he excellence or the original 
recording so the disc you ultimately 

buy may or may not be as im
pressive in regard to quality. 

The average listener has generally 
not been aware of these develop
..inents because he is still using a 
pickup or radio receiver which can
not respond to the extended treble 
nor appreciate Cully the difference in 
general quality. Some records may 
sound just a little more brilliant than 
others. may have better light and 
shade, but that is all. Tl~e possi
bilities of improved discs can only 
be app1·ec1atcd by using better re
producing equipment. 

Accordingly, new pickups are ap
pearing on the market especially de
signed to Ii ft Crom th<' disc evC'ry 
vestige of signal impressed on 1t, 
ancl to do it with the minimum of 
wear on the groove. And when we 
have a complete combination of good 
disc, good pickup good amplifler 
and speaker, reproduction reaches 
an entirely new standard. 

Unfortunately, there is an ai;pect 
of lht" present transition stage which 
bewilders and disillusions many 

quality enthusiasts. New equipment 
is installed, probably at considerable 
cost, und they find that the added 
brilliance is spoiled by noises and 
distortion which the less ambitious 
equipment happily ignored. .The 
reason is not h::irrl to find, for abili ty 
to reproduce transients and treble 
also means ability to 1·eproduce every 
1mperfl"ction of worn or imperfect 
cliH·s. Some you will be able to 
cnJoy no end. With others you will 
involunt:irily reach for a tone con
trol to reduce the treble to what it 
was befo1 e the new equipment was 
installed. Such is the price of pro
gress. 

REQUIREMENTS 
In tvrrJ"•: of pickup dei:.1gn, im

proved trano;1cnt response. wider fre
quenc_v range, lower distortion and 
reduced record wear can all be in
terpreted broadly as u need for re
duced mnss and damping ot the 
needle and moving parts. The high
fiedlity pickups accordingly make 
use of small sleel nccclles or a semi-



. Cl·RCUIT . OF .AMPL-IFIER. WITH THE EXTRA STAGE ; 
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This circuit is suit11bl1 for all medium output pickups, new er old. For crystal pickups the p re•emplifier will not be required. 

permanent jewel-tipped stylus. The ter all-round characteristics when the requirements call !or an addi
actual principle o! operation varies used with standard amplifiers. They tional stage to provide the gain and 
according to the ideas and policy of ar<' lighter on rccoras, but may be compensation. 
the manufacturer. ad,·ersely affected in tropical or This, in turn, calls for extra parts 

Some of the newer pickups re- semi-tropical climates. and necessitates care to avoid 
present a complete departure from Hi~h-fidelity crystal pickups are trouble with michophony, hum, and 
established principles but, !or the capable or good results with con- noise. as with a microphone pre
moment, these are of no more than ventional amplifiers. especially if amplifier stage. There can be no 
academic interest lo Australian e11- provided with simple compensating compromise in the matter. If you 
lhusiasts. The high-fidelity pick- networks as recommended by the are keen to try out one of the new 
ups on the immediate horizon are manufacturers. pickups, you must adapt your am-
mainly moving coil, moving iron and plifier to suit or the net result will 
needle armature types. 1'hey have ELECTRO-MAGNETICS be a weak, high-pitched sound 
two important characteristics in However, for actual fidelity, we seemingly far removed from the al~ 
common-low output voltage and have been impressed most by the leged high fidelity. 
absence of rising bass chnracteristic. new lightweight electro-magnetic The 807 triode amplifier described 

CRY ST Al TYPES 
Crystal pickups, too. are being 

constantly improved and rctnin their 
advantage o! high output and a 
natmally rising bass response. While 
they can thus be connected directly 
to more 01· less conventional equip
ment. it is doubtful whether they 
will ever equal the electro-magnetic 
types for abi:olute fldelily under op
timum conditions. 

In the light of this. certain bro·1d 
statements can be made as a guide 
to readers who may wish to pur
chase a new pickup. 

Conventiona 1 mai:tnclic pickupi-
are readily available in a variet:v or 
brands. They arc cheap, rugged, 
have enough output for most pur
poses, and give jusl average quality 
of reproduction. Apart from minor 
refinements, they remain the same 
as ever. 

Ordinary crystal pickups llre 
rather more expensive, but have bet-

types, of which we have tested last month has been used for many 
severnl. As previously mentioned, o! our own tests, and has been 

adapted for the purpose both by 
modifying the feedback network and 

W E ar• particyl .. Jy keen to hear 
your reactions lo lhue articlH 

on amplifiers end pickups, particu· 
larly if you have built up this or 
similar equipment. Your experiences 
miqht help someone else to gel good 

L 
result.. Drop us a line a nd lei us 
know hol" you g et on 

all these have low output and arc 
normnlly used with a mntching 
transformer. The associated ampli
llcr must have high overall gain and 
a bass rP.sponse rising at the rate of 
:'tporoximately 6db. per octave below 
250 c/'f'.. In a few special cases the 
desired characteristic can be ob
lainccl by "doctoring" a conventional 
ampliher but, generally speaking, 

by the addition of two distinct types 
of preamplifler stage. The re.5ults 
of these tests will doubtless be a good 
guide to others who may use this 
equipment. 

INPUT VOLTS 
With the feedba<'k fully operative, 

the amplifier requires an input for 
fu11 output or about 1.5 volts. so 
that rt is only suitable in this form 
for direct connection to a crystal 
pickuo. Useful output wou'd be 
obt:iincd from some of the ordinary 
magnetic types. but it is not likP.ly 
that many enthusiasts would go to 
the trouble ancl expense of building 
this particular amplifier and then 
hitch it to An inferior pickup. 

With the Ceedback eliminated. the 
srnsitivity is sufficient to give full 
output from an input of about 0.15 



volt-a difference of about 10:1. 
There would be no point In using 
the amplifier this way, although its 
characteristics without feedback are 
still excellent, but the figures suggest 
the possibility of utilising the 'teetl
back for bass compensation. 

This is accomplished very ~mply 
by inserting a selected condenser 
in series with the feedback loop, so 
that the feedback !actor decreases 
below about 250 c/ s. The optimum 
value of condenser depends on the 
impedance of the feedback circuit 
and the required boost, but our tests 
indicated that somethinS( very close 
t-0 the normal 6db. per octave is 
achieved with a series condenser of 
from 0.2 to 0.25 mfd. This is for the 
2.3-ohm voice coil and a 2000-ohm 
series resistor. For more moderate 
boost, a 0.5mfd. condenser would be 
used. 

FEEDBACK RESISTOR 
With an 8-ohm voice coil, the feed

back resistor is 3500 ohms, and the 
condenser values would work out at 
0.15 and 0.3mfd. With a 15-ohm 
voice coil, the suggested resistor is 
5000 ohms, making the condem:er 
values 0.1 and 0.2 mfd. respectively. 

Modifying the feedback in this cir
cuit is not nearly as Car-reaching 
in its effect as with the normal feed
back amplifier. The output valves 
are used as triode11, and exhibit their 
charac~ristic tolerance of load varia
tion as well as affording moderate 
electrical damping on the loud
speaker. Thus removal of the feed
back al certain frequencies brings 
one }lack simply to normal triode 
outpu{, which is a far different story 
from uncompensated pentodes and 
their high harmonic distortion. 

With the suggested alteration, the 
amplifier retains its orl1linal charac
teristics for all frequencies over two 
or three hundred cycles, behaves as 
a normal triode amplifier in the lower 
register, but acquires a 6db.-per
octave boost just where it is required. 

In this condition, we found thal 
the amplifier worked quite well with 
the new English Connoisseur mag
netic, operating through the step-up 
transformer provided by the manu
facturers. Gain was nol sufficient 
to fully load the amplifier, but it 
would make a satisfactory combina
tion for home listening at moderate 
to high levels. 

To obtain full amplifier output 
from low-output pickups, one can 
follow the obvious course of adding 
a simple triode preamplifier stage to 
boost the gain. relying on the "doc
tored" feedback circuit to correct the 
frequency response. Note that the 
series condenser would have to be 
shorted out substantially for radio 

You con e1pect theH curvu from the 
6SJ7.GT siege. Cons!anh giving the 
higher degree of boost will normally 
be uHd. The aherno!ive con1tanh end 
curve can bot used ii only moderate 

boost h required. 

·------ --- ~-----
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Insertion of suitable condensers in the feedback loop of the 807 triode amplifier gives 
this almost ideal compensation characteristic. Condenser values ere for the 2.3 ohm 

voice coil condition. Soe text for eltern•live values. 

programmes, where large bass boost 
1s not required. 

As an obvious allernative to the 
above suggestion, one can arrange 
the pre-amplifier constants so that 
ii provides the necessary bass boost 
plus a margin of gain. This obviates 
the need for alterauons to the main 
amplified and allows the feed-back 
to be fully operative at all frequen
cies. 

BASS BOOST 
This would be quite an important 

point in 11 conventional tetrode am
plifier, where good bass characteris
tics depend to a large extent on 
the feedback. In other words, a clear 
case tor the provision of an extra 
stage. 

This extra stage has to provide 
compensation at the rate of 6db. per 
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octave below 250 c / s, and, assuming 
the use of a simple r / c network. 
there wlll be a loss of from 15 to 
30 times gain in the frequency 
compensating circuit. Actually, the 
los!': figure Increases as the response 
curve is m.ade to approach the ideaL 

It follows that, if the stage is giv
ing something like its full gain at 
the lowest frequency, the gain in the 
middle register will be reduced to 
between one 15th or one 30th of the 
possible gain in the valve. Hence a 
general purpose triode could be ex
pected to <ifford the necessary com
prn!:alion, but have a gain of unity 
or even less than unity. 

ln the maJority of cases some ad
ditional gain ls likely to be welcome 
so that alternative designs have been 
evolved to meet individual require
ments. 

6SJ7.GT 
PRE AMP. 
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CIRCUIT OF 6SN7 PRE AMP. 
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CURVES FOR 6SN7 PRE AMP. 

R.AOIO AND HOlllJ!ES FOR APRIL, l\l<IB 

FOX and 
MacGILLYCUDDY 

Distributors of a!! Radio 

"Ferrotune" Kitset 
lllusfrafed above is a 4/5 
valve Foundation Kit. The 
componenh supplied include: 

• Kingsley gang!ess "Ferro~ 
tune-" tuning unit. 

• Cal;brated DiaJ. 

57 York Street, Sydney 
Telegrams: "FOXRADIO" 

Telephone: BX2816 
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lmild itoa tlwlildwa ~ , eaa I · II . . d • • I / " N othing cou d be easier-a you requ1re 1s a screw 11ve1, pa11 o p 1ers 

SENIOR 
PORTABLE 

and a soldering iron. 
The followin g k[ts of parts a re for sets that have appear~d ln Radio & Hobbies a nd h:tve 
been selected for th eir strnJghtfon,•ard d esign a nd etncaenc:v. 
You run no risk as we guarantee LO h elp )'on with any troub l e~ you encom1ter-Wlll check 
the wlrtne and test the completed set If nec4:ssary. 
Remember that every componen t Is or Ute highest quality-No inferior or used parts are 
s uppllecl with any or our kits of :par ts. 

SLUMBER 
SET 

R & H l't1a rch, 1949. 
Many homos require 
a second radio and the 
Slwnber Set ls well 
worth considering. The 
circuit. Is somewhat 
unusual, but Is re
markably etilclent and 
easy to follow. The 
power output Is lower 
than the average 
mrunol set, but 1s more 
tlian ·enough !or most 
listeners. A feature 
that will appeal is I~ 
size. The cabinet 
measuring only 9~" x 

56" x 5". This kit Is 
complete with cabinet. 

£9/15/6 

SHORT WAVE 
CONVERTER 

R & B, J an uary, 1948. 
Many homes have ·a 
broadcast rec elver and 
do not !eel dlspoS'ed to 
purchase a new dunl
wave receiver The 
Short-W11ve Converter 
is the answer. Con
nected to any reason
able broadcast receiver 
excellent results can be 
acl1lcvecl Stations in 
a11 parts of the world 
can be tuned In. This 
converter Is easy to 
bulld and connect to an 
existing set 
Complete kit or parts, 

In cluding valve, 
£5/0/0 

IDGli FIDELITY 
AMPLIFIER 

R & H, March, 1948. R & H, December, 1948. 
For the outdoor en
thusiast a portable radio 
Is essential. While the 
personal portable may 
be dei;irous as they are 
very' small, their upkeep 
is ratlwr high. The 
Senior Portable f ills Uie 
gap between the large 
tyi;e and the personal 
portable. rt ls an eJ
ficient. 6-valvc set using 
miniature valves and 
components, In fact the 
SC!t Itself ls a rniniat.ure1 but a 7" speaker anti 
stondard size batteries 
give tb'e results of the 
best o! portables with 
economical · operation. 
This combination results 
In a sensible size cerrylng 
case which rs only 12! " 
x 8/t" x GA". 1 
The kit Is comp1ete with SPECIAL OFFER! TORCltES 
valves, 7" spealcer, bat- This Is a quality torch worth more than double the 

The recorded music en
thusiast wlli be Interested 
In this ampllfior. It was 
originally published In 
the Wireless World, a 
British magazlne. and 
the results claimed were 
close to perfect. Special 
transformers have been 
developed for this amp
lifier and they mus t be 
used I! the original per 
formance is to be ob
tained. ..!!'he amplifier 
ls easy to construe\ and 
Is particularly !ree from 
troubles In Its final 
tesls and adjustments. 
When used with a good 
speaker and plck.-up, the 
results wl11 amaze you. 
The kit Includes all the 
necessary com ponents 
and valves. b ut a speaker 
Is not Included . 

L.:erles and carrying case. l>rlce. Brass switch-Polished reflector-Colored body 
. £1.6/0 /0 l I with black trim. ' Completo With 2.5v. bulb nnd t"\VO 

H E vetteady No. 950 cells. 
---- 5/10! P~~~~ge 1/· Extra 

SENIOR 
RADIOGROM 

~ 

-R & B , J u ne, 1947. 
It you want the best re
sults regardless of cost, 
the Senior Radiogram Is 
the receiver to select. lt 
Is a po"l<;er!ul eight-valve 
dual-wave set. Particular 
atten tion has been given 
to the audio section to 
ensure very high quality 
reproduction both !rom 
radio and records. The 
power tu I tuner will 
bring in any station 
worth llstenlng to. 
The kit is complete with 
all valves ond a 12" 
Rola Speaker. 

£28/5/0 

--~---~----.......... ~--------~~---

11 

R & 11. Febru ary. 1949. 
There Is no need to 
spend a large sum to 
obtain good record re 
production when a 
simple two-valve amp
lifier wlll do the job. 
The circui t ls very 
easy to con struct and 
there ls pracUcalfy 
nothing LO go wrong. 
W11en used w1U1 a c1·y
stnl pick-up, satisfac
tory volume ior the 
average size room Is 
achieved. The chassis 
Is designed so that on 
additional valve may 
be added at a later date 
for more volume. or to 
use one of the light
weight pick-ups. 
This kit includes aU 
the necessary com
ponents for the two
valvc ampllfier. an 8" 
speaker and a tilgh 
gr:ide cryst.ol pick-up. 

£8/0/0 

SIMPLE 

ONE VALVER 
We thoroughly recom
mend thls single-valve 
receiver to the novice. 

It Is simple to con
struct, gives pple 
volume In t11e 'pliones 
and Is economkal· to 
operate. The crrcui t Is 
o regenerotlve type 
uslng a lQSGT va lve 
With a HT voltage o! 
only 9. 

The ltlt 
drilled 

includes a 
chassis and 

panel, all components. 
valve. batteries and 
headpllones. 

£3/18/6 

£18/18/0 

R & H . Jonuory, 1949. 
The most popular .radio 
ot all ls th!! conventional 
five-valve broadcast ty-p·e 
and the Universal Five 
ls a winner. Tbe cir
cuit Is haslco lly similar 
to the Advance series, 
but slight modifications 
have brought it up-to
dote and improved the 
performance. This pow
erful receiver con be 
used with every confi
dence In any d lstric:•. 
The kit is complete and 
in cludes an 8" Rola 
Speaker. 

£14/15/0 

Please notl!1 th~ quotnUons for the above kits d o not lnclndo postage or freigh t. They can b o forward ed freight-on, In 
:N.s.W. on'ly. \'Vbon order ing remit su Jl'lclent for freigh t, any balance wlll be refunded in cash. 

PRICE'S RADIO 
I 

5 and 6 Angel Place, Sydney. 
PA~E ONE HUN DRED AND TWO lADIO AND HOBBIES FOR MAY, 1949 
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