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EDITORIAL
Brows-High anil Low

^a\ U R ext ract fromtrIr. Bol lard's let t er cerl ainl v

ILJ  , r i . .ed  uD some in le res t .  Th is  month  we

are publishing replies fron other readers and

more will follow next issue. The comments of

readers only go to show that our task is difficult-

some a'ant nore advanced aticles, some want

them simpler and others feel that the standard is

ideal as at present. We like to feel that everyone

is  ge t l ing  h is  moneys- rvor th  and so  our  w ises t

policy will be to try and cater for all tastes. In

this direction it would appear on balance that the

beginners could do with some extra space and in

view of this fact we are *'orking on a series of

articles specially designed to help the newcomer.

Also in rnind are special constructional articles

for the beginner.

Novelty

Although our articles on the conversion of

surplus gear are ever-popular, many of them rvill

be adnitted as being " much of a muchness." It

is, therefore, with special interest that we receive

such ar t i c les  as  "Ut i l i s ing  the  \eon Tube, "

published in this issue. To many readers,

particularly to the newcomer, it will be a revelation

what uses one can put this adaptable little comp-

onent. On the same level, we are publishing an

article in the next issue on surplus motor gener-

ators.

This type of article is the way to keep a nagazine

Uvely and interesting. Ilowever absorbing may

a reader's interest be in receivers, test gear and so

forth, he can quite easily get a trifle bored if he

gets nothing else to read about. Here we must

make a plea to readers-if you specialize in any

out of the ordinary aspect of radio,.or have any

specialized knowledge, drop us a postcaril stating

rvhat you have in mind and we will let you know

if rve can accept an article on the subject. Despite

our interest in uusual topics it iloes not follow

that we are not interested in descriptions of the

more mundane radio equipment. On the

contrary, articles of any nature are always

welcome. May we hear fron you ?

Fireworks

A story with a moral can be fowd in our

article " Testing Without Tools." The experi-

enced constructor will find many practical truths

in the text and we feel that the author will cause

many readers to think furiously. We would

though, rvbisper a word of warning to beginners

not to take some of the advice too seriously !

W.N.S

N O I f I C E S
THE EDITORS invite original contributioG on rctum. Each itcm must bcar thc *nde/c omc

construction of radio subi4ts. All material ued ild addrss.
will be Daid for. Articls ;hould be clearly mitten, coMPoNENT REVIEW. Manufacturcn, pub-
oreferablv tyocwritteu. md DhotocraDhs should txi lishers. etc., ue invited to submit samples or
ilear aid 

-siharp. 
Diagrams- need 

-not 
be large infomation of new products for rcvicw in thir

or perfectly dram, as our draughtsmaa will e sstion.
dravi in 

-most 
cises. but releiant infomation ALL CORRESPONDINqE-should bc addruad

should be included. All MSS must be a@mpanied to Ra.lio Comttuctot, 57, ItltgiAS V_ale' Paddingron,
by a stamped addressed envelope for rcpiy or London W'9. Tel€phone: CI,N. 6579.

AUTIIENTIC AND UP-TO-THE.MINUTE INFORMATION ON VHF, BROADCAST BAND AI|ID
AMATEUR ACTTVTTIES IS GIVEN IN OI]R MONTHLY PUBLICANON 'SHORT WAYE hIEWS.'

TELEVISION FANS - IIEAD GTELEIISION NEWS'' MOIMHLY
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Hieh Ballery AmpliflersFidelity
C.  SUMMERFORD

discusses some interesting points

I E S I C N E R S  o f  b a t l e r y  r e c e i r e r s  a n d

l_ f  
ampl i f ie rs  have a lways  to  bear  in  mind  tha t .
to  keep runn ing  cos ts  a l  a  reasonab le  le re l .

the utmost gain must be obtained from a relatively
small number of valves. This probably applies
more to the AF portion of the receiver than to the
pre-detector circuits, and for this reason the out-
put valve is usually a pentode or tetrode. Further-
more, coupling betrveen output valve and the
preceding stage is quite often bv intervalve
transformer. A tvoical circuit is shor-n at
Fig. l, v'here the tr[t" Vl, although shorvn as an
ordinar-v AF amplifier, rvill quite probably be a
grid-leak detector. In fact, this rvill almost
certainly be the case if the receiver is of the
" straight " variety.

Allorving that the full gain of the Fig. I ampli-
fier will possibly be required in certain circum-
stances, fbr the greater part of the time-such as,
when listening to the local station-nothing like
the full AF gain w'ill be needed. Therefore, as, in
this latter case, there is gain to spare, it *-ould be
advantageous if some of the surplus could be
utilised to improve the characteristics of the
amplifier, at the same time arranging things so
that these characteristics may be changed simpll'
by turning a knob.

Negative-Feedback

The way in v'hich this may be accomplished is
ridiculously simple and, as shorvn in Fig. 2, only
requires the addition of one fixed capacitor, one
fixed resistor and a notentiometer. These three
components form an AF potentiometer between
V2 anode and griil return and, as rvill be seen,
absorb a small portion of the AF woltage appeu-
ing at the valve anode and feerl it back to the grid
circuit in phase opposition to the grid signal, thus
reducing the overall gain by an amount rlependant
on the values of C, R and VR. The feed-back

-  - . - '

.Fig. l.

may be likened to reaction in the opposite phase,
i.e., whereas reaction is positiae feed-back which
increases gain at certain frequencieso rhis type of
feed-back is negatioe and decreases gain and so
tends to flatten the response curve of the output
stace.

Fig. 2.

Speaker Resonance
' 

One of the greatest benefits to be derived from
an application of negative-feed-back to the output
stage is the elimination, or at least great reduction,
of the drumminess of reproduction caused by
speaker cone resonance. Most loudspeakers
suffer in greater or lesser degree from this nuisance
which is caused by the cone continuing to vibrate
after the signal has ceased. The speech coil
movement in the magnetic fielcl is large at the
resonant frequeney, and causes a larger voltage
than normal to appear in the coil. This back
voltage is then transmitted to the anode of the
valve via the output transfotmer. When the
output valve is a low impedance triode it absorbs
power from the speech coil and quickly stops it
from vibrating, thus eflectively damping the
loudpseaker.

Pentodes and tetrodes, on the other hand, are
of high resistance and, absorbing little power,
leave the speaker relatively undampeil.

By applying negative-feed-back as shown at
Fig. 2, an equivalent to the lowering of the valve
resistance is achieved. This is due to the fact
that in the feed-back loop anode and grid poten-
tials are changing in the same direction when a
voltage is applieil to the anode, and therefore, the
change of anode current will be greater than it
would be if the voltage were applied to the anode
alone.

:
I

; l r : l  \ii '-t
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Amplitude Distortion
'fhe 

second kind of distortion experienced with
pentode and tetrode output r.alves is that of
amplitude or harmonic distortiou. \-ith a
n u r m a l  b a t t e r l  p e n t o d e  g i v i n g  i r n  o u t p u t
of about d00 mill irvatts the total amolitude
d i s t o r t i o n  i s  n o t  l i k e l l  l o  L r '  l e s s  t h a n  l 0  p e r  e e n t .
As ibout 5 per ceirt of this wil l bc composed of
ocld-order harmonics (alu-ays offensive to the ear)
the reproduction is l ikel-v to be decidely un-
pleasant. Luckiiy, the negative-feed-back wil l
drastically reduce this distortion also. For
instanceo a 10 per cent leed-back loop wil l reduce
the total arnplitude distortion to I per cent, oI
rvhich odd harmonics wil l be a half.

Summing up therr, negative-feed-back allorvs
the characteristics of the pentode or tetrode to be
modified so that thev are ostensiblv those of a lors
impedance triode in the qualit-v sense, rvhilst sti l l
retaining the high l 'attage output at relativel-v
lors FIT cuuent and grid bias voltage.

I slir

! T

\\ i th regard to the values of C, R and VR in
Fig. 2, these must be assessed in con.junction I ' i th
the characteristics of the outnut valve. The
res is to r  R shou ld  f i rs t  be  dec ided 'uoon ar rd  shou ld
not  be  mueh less  than e igh t  t ime i  lhe  op t imum
load, othenvise porver rvil l  be lost. Taking an
average optimum load figure of 15,000 f,), this wil l
make R : 120,000 O. VR should be about a
fiI ih o{ this which works out at 24"000 ohms. but
20,000 ohms rrould be quite suitable. :fhe
isolating capacitor C requires to haye a value that
is small in impedance at the lowest frequency
required compared rvith the value of R. In this
particular case 0.25pF rvould be perl 'ectly
satisfactory.

Resistance Coupleil Amplifier

-4.n even simpler method of applying feed-back
is shown at Fig. 3, the only extra component re-
quired in this circuit being VRl. It rvil l  be seen

(continuetl on page 594)

Fig. 4.
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tiette r C o nstru ction
I  T  i s  no  seere t  lha t  f i r s t -e las .  r ro rk  can on_ l r  be

I  d o n e  r i t h  f i r s t - c l a s s .  l o o l s .  b u r  e q u a l l r
r m p o r t a n t  i s  t h e  l - a r l  l h a t  t h e )  s h o u l d  h a r e

carelul and correct use and proper storage. Some
trades insist on apprentices making their orrn tools
although in these days of mass production and
nachineryo pride of individual rrorkmanship
seems to  have los l  sorne  o f  i t s  . imoorLance.  \ l r k -
ing  one 's  o rvn  loo ls  i s  no t  on l r  good t ra in ing  in
metalwork and tempering but it teaches one to
value and use thern corrrctly as rrell as to store
them with the care they deserve. 'fhe 

radio
amateur rgith anl' appreciation of craftsmanship
soon learns the pleasure of orvning or using good
tools, but only too often does his interest in the
hobby overshadow his pride in good H'ork and
tool consciousness. The temptation to push on
lvith an experimental hook-up is so irresistible.

Electricians and long-nosed pliers

Side cutters
Screrrdrivers from grub-screrv size up to

lin. blade
Tin shears
Assorted fi les
Centre punch
BA box spa4ners
Tank cutter

If vou are fortunate enough to have a per-
manent work bench in vour shack or deu so much
th€ better, but if you are a flat-dweller and have to
be content with a corner of the kitchen or livins-
roorn .  I  he  abor  e  co l lec t  ion .  p roper ly  s to red .  shou ld
enable you to engineer a sound constructional job.

In these days of housing difficulties the con-
structor with a permanent v'orkshop is the excep-
tiou rather than the rule and a tool chest of ample

CENTRE TAP
gives some
newcomer

useful advice for the
to radio construct ion

In his impatience he is often guilty of using a
screwdriver to reamer a hole, to prise off a rivet or
to lever open a case. It does not do these jobs

satisfactorily and it ruins the edge so that if it is
not re-ground before the next time it is put to its
Iegitimate use it spoils the cut in the screw-head.
If you must mis-use tools, limit it to the old ones,
and treat the good ones as the old soldier is sup-
posed to treat his rif le. By buying good tools,
and if you have no n'orkshop, keeping an orderly
tool box, the resolution to look after them cones
alnost automatically.

The Essentials

Unless you propose undertaking elaborate r-ork
a big collection of tools is not necessary but it is as
*'ell to start off with a chest of ample dimensions
and to  add lo  i l  as  occas ion  ar ises .  See tha t  lhe
additions are all quality tools. Cheap ones are
more expensive in the long run and they rarel-v
give full satisfaction in use. They certainlv don't
inspire pleasure in possession nor do they encour-
age prec ise  u-orkmansh ip .

We all have different ideas on iust rrhat con-
s l i l u t e s  l h e  i n d i s p e n s a b l e  m i n i m u m  i n  t h e  r r a t -  o f
tools, but personally I l 'ould suggest a l ist that
included the follorving :-

Hand dril l
Hammer
Hacksarr
Bench r ice
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size to accommodate those outl ined above and the
subsequent additions that r.ill inevitably be
collected, is quite as important as the tools
themselves.

To keep the tools in first-class shape each nust
have its space and be held there by the usual tool
clips. It is amazing just horv many tools you can
house in a small chest if you use the inside of a
deep l id  and a  coup le  o f  d rop- in  [ ra )s .  o r  even a
" fold-in " flap rvith small tools fitted to each side.
The flap is, of course, hinged to the front edge of
the box.

Engineering the Chassis
There is no reason rvhy even an " exhibition

piece " should not be turned out on the kitchenette
table. Indeed, I have seen many professional
looking jobs made under such conditions. But
there are far too many constructors who use this
to excuse rvork H'hich is not merely amateurisho
but clumsily amateurish.

Good construction should be a source of pride
and pleasure and the only additional things needed
to rnake all that difference are :-

The need to rrork to a nlan.
That little extra care.
The proper tools correctly used.
The thoughtful. application of ordinarv

commonsense.
And the guidance found in any good hand-

book or learned from a l itt le practical
experience.
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The Easy Way
Writers on good workshop practice invariably

start off r.ith points that seem boringly obvious,
Maybe they are, or it may iust be common sense,
but even so many constructors still don't put them
in to  Drac l i ce .

If,Ls invariably urged, we oo don't start mount-
ing any of the components until ALL the drilling
is  done. "  we a l l  read i l y  agree  i [ ' s  p la in  common-
sense, and too obvious to be worth mentionins.
But how many keep to it? The temptation to tr-y
a  component  fo r  ' f i t '  i s  too  grea t  iod  r .hen i t  i s
left in position as there are 'o 

only ts.o or three
more holes and it wonot be in the way." It
probably isn't in the way of the drill point, but it
is in the lvay of you knuckles as you start to drill
and as a consequence we have chipped com-
ponents or a scarred chassis where the drill, used
perhaps at an angle, slipped.

However, we will leave such obvious and
elementary truths to the good sense of the reader
and consider some of the less apparent points.
Cutting and Shaping

Cadmium-plated steel makes the ideal chassis
but is hardly practicable unless one has a fairly
well-equipped workshop and even then it becomes
hard work. With the smaller chassis, aluminirm
is equally as good and very easy to work. Dural
is unsuitable as it will not bend, but it makes
excellent panels, etc.

The cutting of ali or dural with a hacksaw is
both easy and quick, and a true edge is more
easily obtained if the saw is used at a low angle
thus cutting along the surfaee and not acrosslt.
Bending is done after scoling fairly deeply and
then clamping firmly between hard wood blocks
along the bending point. Should it be necessary
to oo beat " it to ensure a clean right-mgle bend
use either a wooden drift or a leather faced mallet.
Soft metals like ali or dural scar easily.

Long edges can be scored deeply on both sides
and theh bent forward and backwards until it
breaks and a clean edge obtained by finishing off
with a file.

The polished surface can be preserved if it is
covered by paper held in position at the edges with
adhesive plaster. Screening should always be
designed with a dual p*po* whenever possible.
Not only to do its original job but also to help to
maintain chassis strength and rigidity.

Square and rectangular holes should be care-
fully scribed out and a series of small holes drilled
around the perimeter when the piece can be
knocked through and the hole finished off with a
file. It is assmed, of course, that a centre Dunch
is always used when dril l ing. [t- is quite im-
possible to accurately drill even a single hole
without, let alone a row of holes required to leave
a straight edge for a drop-through transforrner or a
full-scale dial. In drilling, too, it must be re-
membered that a drill is meant to cut its wav
through and not to be pushed through ." -.ry
unfamilial with metal work seem to imasine.

Round holes for valve-holders, meters, etc., are
best cut with either an adiustable tank-cutter or

an Enox ring saw. For readers unfamiliat with
the latter, it consists of a casting aromd which a
strip of haeksaw blade is f itted.-ring fashion. A
different one for each size hole is. of course.
required, as is the case with the Q-Max punch.
The latter, by the way, gives a very clean finish.

Holes fbr wiring leads carrying current should
always be lined with rubber grommets but holes
for RF wiring are better left plain and a wide
c learance a l lowed.  Th is  i s  par t i cu la r ly  impor tan t
in short-wave work.

Both to avoiil the possibility of microphony and
to ensure a smooth drive, it is advisable to mount
the tuning capacitor on a rubber mounting,
particularly if the speaker is to be fitted close to
the chassis.
Finish

If, as already mentioned, it is intendecl to retain
a polished suface, prgtective covering should be
used until all danger of scratching is past. Even
so, frequent cleaning of the work bench is essential
to avoid scratching from the filings and swarf.

A plain enamel finish can look-everv effective if
catefrl ly applied, especially iI a cellulose enamel is
used. In any case the surface must be " matted "
with fine emery cloth to enable the enamel to get
a good bite and avoid later flaking as well as to
r " *o te  

"oy  
poss ib le  t races  o f  g rease.

Crackle or crinkle finish can be initated by
stippling with a brush on the enamel when nearly
dry. The following method has also been found
Lo g ive  exce l len t  resu l ts .  .5  per  cenL a lumin ium
steilate is added to ordinary enamel and it is
then baked in an owen at approxinately ll0
ilegrees F. until minkles form when the temper-
atue is increased up to about 300 degrees F. until
it hadens. A plain stove finish can be obtained
in a similar way.

The highly popular aluminium " satin finish " ,
can be easily effected by treating in a bath con-
taining a solution of lye, for about a half-an-hour
or a little more. Fou tablesnoonfuls of lve to
each gallon of waler is rrsed foi the solution and
several pieces can be treated at the same time as
long as no overlapping is allowed.
Assembly

Cermic-mounted components shoulcl be fitted
with cork or fibre washers to prevent cracking
when tightening up, and locking washers are
advisable on all comnonents. A small dab of
shellac on each nut will ensme them not Ioosening
however much wibration or movement they will
get. Nuts are best locked by.a sdcond nut but even
so, without a locking washero or shellac, they are
liable to loosen throush the continual expansion
and contraclion due to changing tempeiatures.

Perhaps the chief drawback to the use of
aluminium or dural is the impossibility of solder-
ing ehassis return leads directly to it, but this can
be overcome by using a narrow strip of copper
foil bolterl to the chassis and runnine its full
width. If all chassis return leads ate sJldered to
it, the usual crackles brought about by imperfect
(electrical) connections due to surface oxidisation
of contact ioints. will be obviateil.
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HIGH POWER 12" PERMAilE}IT
MAGI{ET LO['DSPEAKER

GOODMANS R22l'r2 20 WATT

This unit initiates their nerr range ol lledium and
High porver reproducers knorrn as the "ALIDIOIiI"
SERIES (Regn.  Pend ing) .

The 'AUDIOI I  t t22 ' - - - -20  \ \ATT 12"  fu l l v
d u s t p r o o l  P c r m u n e n l  \ l a g r r e t  L o u d s p e a k e r  l o r m s
part of Goodnans'efforts, not onlv to remain
in step with the latcst developments in Electrical
Acoustic Reproduction, but to retain the lead
in meeting the requirements {br loudspeakers
rvith regard to rational design, ellectir-eness and
reliabil it,v of performance.

Further in{ormation on this nerv unit rrrav lre
o b t a i n e d  l r u m  C o o d m a n s  I n d u " t r i c -  L t ( t . -
Lance lo t  Road.  \ \  emLler ' .  ] l i t l dx .

Industrial Apportun i.ties
ahead for Radio Retailers
l 'he importance of sound basic trainirrg for the

s e r l i c e  e n g i n , . r . r  \ { a s  e r r r p l r a : i c e d  l , \  \ ! ; .  C .  H .
Gardner, ofthe valr.e d:ir ision ol l lul lard Electronic
Products.[,td., at the inaugural rrreeting o{ the
Nottingham braneh of thc Institute of Practical
Radio Engineers. l lr. A. Ir. Smith, a prominent
\ o t t i n g h a n r  r e t a i l t r  u a -  ,  l , . r t e d  C h a i i r n a n ,  a n e l
Mr. L. B. Taylor, rvho has 1or sorne time been
active in the ln-stitute's interests, rras elected
secretarY.

^ Dealing with the irnportance of basic trainingJ
for service engineers, l{r. Gardner said that in the
retail side of the ratl io inclustrv therc rcas a readv
m a d e  u t . t r v o r k  I u r  l h r  r n u i n t e r r a r r c e  u i  i n d u s l r i r i l
electrorric apparatus. l,{anv thousands of pounds
o f e x t r u  I u r n - o r  e r  e o u l d  b e . e c u r e d  i n  I  h i s  d i r e ,  t  i , , 1
by the service departments of dealers. This t\,pe
o f  b u s i n e s s  r t o u l d  o n l y  b e  o l r l r r i n p r l .  h . r r " r . r . ' i f
m a n u f a c t u r e r s  a n d  u s c r -  a l i L e  h a r l  l a j l h  i n  t h e
capabil it ies and in the technical standing of
s e r v i c e  e n g i n e r . r s  e m p l r , v e d  i n  . u c h  r e t a i l  s e i r i . e
departments.

ERRATA.

" A Surplus Superhet ": Page 569. The u-ords
following " tr ' ig. 3 " should have read "The
Power Pack " Also thc rectifier V should have
rearl " 524G " and not " SZSG.-

oo An Improved Vision Unit ": Page 5?3. The
suppressor  g r ids  were  omi t ted  f rom \  3 ,  V .1 ,  and
V?. These, of course, should be taken to chassis.
In the sync separator circuit, R4? should be
shown as connected to HT*B. Finallv. in the
f rame t ime base c i rcu i t "  t  he  capac i to r  marked
C2l  ( in  ser ies  w i th  VR2)  shou ld  have read C2.1 .
the value of vhich is O.lsF.
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New Mullard Valve Booklet

for Service Engineers

A ners pocket-sized booklct contail ing a
comprehens ive  record  o f  the  l \ , lu l la rd  ru r rge  o f
ra lves  hus  been produced spec ia l l y  lo r  ser r iee
engrneers.

The booklet is the first of its kind to be issued bv
V l u l l a r d  s i n c e  t h e  e n d  o l  t h e  V a r .  l r  h a s
fi{ty-eight pages- and can be canied around as a
complete r.alve ref'erence. It coutains the same
infbrmation as the l lullard r.all chart issued
earlier lhis vear.

In addition to prices and purchase tax, infbr-
mation includes operating data and character-
istics, base contrections and ditrgrams.

The booklet carries a complete l ist ol equivalent
t-vpes of valves in other makes" and there are
reconrurendations for the substitution of oltsolete
tvpes l lv modern lalves.

(BAT7 ' I : :RY - iMI ' l . I  F  IERS-
contirtued Jiont page 591)

that here thc lced-bach voltage is takt' l  l iorn the
s e e o o d u r \  ' i r l , '  o f  I h e  o u t p u t  i r a n " l o r m e r  a n d  f e d
to the return ptrth ol thc decoupling capacitor of
Vl. As the ieed-bnck voltage rvil l  be orer two
stages VRl rri l l  need to be r1ui1e small-not more
than 100 O and the slider r. i l l  probablv have to
be set at about 20 f).

Anr rcader of this journal rrho conternplates
l;uilding rrn arnplif ier to this design mav preler
automartic bias to the battcrv bias shorrn. trnd lbr
that reason a suitable circuit is shown at l, ' ie. 3a.
l n e i d e n t a l l r -  u h i c h . i d e  u f  l h e  o u t p u l  l r a r r . f o r m c r
is connect.ed to the feed-back looo ancl rrhich is
t o  b e  e a r t h e d  r r i l l  h r r e  r o  b e  d c c i d e d  l r r  t r i u l  a n c l
e r i o r .  \ \  r o n € : c o r r n e e l i o r r  r r i l l - o [  c o u r s " ,  r r r a k e  r h e
leed-back positive instead of negative ant{ u'i l l
make itsel{ apparent bv a nasty rvhistle.

Dual Feed-back Circuit

Fig. l gives circuit details of a rather more
arnbitious arrangeilrent. Actuall.v, the circuit
is that of Fig. 2 r' i th the addition of a pentodc
grid leak detector which also has leed-back
applied. Here again the nurnber of extra com-
ponents required is small-three for the output
stage and one (VR2) for the detector. 

' Ihere 
is

no need to be too precise as to the value ol VR2
but, assuming that C is 0.05pF and R and \rRl are
each l,0M f,) then 50,000 O should be suitable
for VR2. It l . i l l ,  in all probabil ity, be possible
to dispense rvith either one or both of the feed-
back variables and insert sirnple half-rvatt fixed
resistors in their place. The circuit as shown has
variable positive feed-back at RF, and variable
negative-feed-back ar AF, so combining good
selectivity rvith good quality.

There is, of courseo no reason why an RF stage
should not Drecede the detector.
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FRO,vI THE ,IIAILBAG

Our readers write . . .

THE VOICE OF 1920

Perhaps I am one of those 1920 " practical "

point-to-point wallahs vou refer to (l{a,v Editorial).

I certainly can go back to those interesting days,

and I certainly sa\r more construction carried out

then than I do these davs. Naturally, components

are more expensive but even so I feel that more

l.ould be done if assistance were given bv the

technical press to popularise the construction of

equipment.

To-day rve get a l ist of parts, half a columu of

data and the circuit. No doubt some rri l l  sa\-

" $'hat more is nerded ?" Plenty, I think. Can

you r.onder that so manv use surplus gear or

ready-for-the-air receivers'?

' l  
he  rvho le  p rob le r r r  eou l t l  L ,e  dea l t  u - i th  i f  ue

rvent back to the 1920's rrhen the popular radio

magazine s v'ere 100o/o. Paper is no doubt a

problern, but what about a series o{ construction

articles, the real thing ? Let us see &'hat the gear

looks l ike, give some idea lvhere the bits and pieces

go. Why make everything so obscure ?

Give full details, in t ime, of a complete station

layout with receiver and transmitter, the latter

for low pov'er u'orking for ne*1y licensed hams,

rvith fulf faci]ities for increasing porver later.

. Yours faithfully,

R. F. Shackleford

(Reading, Berks.)

1949 SPEAKS UP

In the May issue you ask, as a result of a

correspondent's letter, " Are *-e too high-

brov'?" Myorvn vie*'on this is simply " NOl"

If anyone thinks so, his knowledge of amateu

radio is more l imited than he cares to adnit. If

he is a " raw recruit " his opinion is of course

excusable, but on the other hand he may be one

rrho is typical of so many-too lazy to get dotyn to

brass tacks and rvho \yants someone else to build

his receivers for him and then comes forrvard to

take a bow on his remarkable achievement.

If one l.ants the real " low do*'n oo he can
learn all this at his local radio club, but it appears

there are sti l l  some rrho iust $'ant to dabble ir
" rrireless " and create a big impression on his
friends, incidentallv knorving nothing about the
subj ect.

-{s an exarrple of rvhat can be done il the

enthusiast really uants to, I H'ould l ike to mention

that as secretary of the local ISWL Chapter
I have recently introduced a .funior Section to

the club. \\-e have youngsters who six rveeks ago

hadn't the foggiest notion on how to build gear but
rrho, after suitable tuit ion, have now completed

receivers (even making their orrn coils) fron data
taken solelv from the pages of " Radio Construc-

tor " and " Short S'.ave News.o' An open
invitation is extended to any Doubting Thomases.

Therelbre, if these youngsters can do it in six
l-eeks l 'hat have the point-to-point people been

doing in the last decade or t lvo ?

Best rvishes,

Claude Aspinall

(Tarleton, nr. Preston)

. DETAILS ?

As a reirder {rom its inception, I f ind the

magazine has improved considerably and I l ike the

Iatest idea of the Quiz. I am also very interested

in  I  he  ar t i c les  on  surp lus  gear  convers ion .

In common with other radio magazines, horv-

ever, I think that quite a ferc of the constructional

articles do not give sufficient detail. I know that

paper shortage is thc great bugbear and can only

look forrvard rvith hopes to an increased size in the

perhaps not too distant future.

Yours trulv.

T. G. O'Neil l

(Liverpool).

A BASE IDEA ?

I think that useless padding should be avoided.

i.e. " Marking Valve Bases " in the April

issue. This is not a very practical idea. Much

better is a small loose-leaf booklet with the valve

base and the most important characteristics for

each valve marked on separate sheets. When a

piece of equipnent is being made, the data on the

relevant valves is extracted from the booklet and

placed on the rvorkbench,

Yours faith{ully,

D.  J .  Cross

(Stoke, Coventry).



NEON TLJBE
Bv c H.  WEBB

Some of the many uses of this adaptable component.

UTILISING THE,

MONGST the great amount of surplus
material on the market are considerable
nunbers of neon tubes. To the averase con-

structor these mav not appear so attractive as the
even vaster quantit ies of cheap valves. Never-
the-less, the simple neon can be made to perlbrm
a great number of jobs and also provides a ferti le
field for the radio experimenter.

The neon tube contains, naturallv enough, neon
gas but at the very low pressure of approximatelv
I0 mm oI mercur_r'. Also included are tu'o elec-
trodes. When a certain potential is applied across
these electrodes the stream of electrons passing
lrom one to the other splits the molecules of gas.
These are separated into positive and negative
ionso and the rvhole process is knorvn as ionisation.
In the case of'neon sas there is also a characteristic
emission of yellowy-orange light and the whole is
similar in actiorr and ef{ect to the Aurora Borealis.

The speed of the electron stream is deterrnined
primarily by the potential dif lerence across the
electrodes. With slou'rnoving electrons (and
consequent lou. PD) the gas rri l l  not ionise.
There is an optimum " striking " r 'oltage and in
most cases this is about 90-100 yolts. Most
surplus neons har-e this voltage stamped on the
metal base, and in some cases it mar; be as lorr as
50 volts. 

' I 'he 
current taken by a neon is usuall l.

h- matter of a {ert mil l iamps at the most. The
small ]-r 'att type take microamps. This in-
formation is in most cases stamped after the
striking voltage.

It should be mentioned that once the strikine
r u l t a g e  h a s  b e e r r  a t t a i n e d  t h e  n e o n  u i l l  r e n r a i n
aglow at smaller voltages.

Uses of the Neon
'Ihe 

various uses of the neon tube I 'all under
three main headings : (i) as a voltage stabil isor;
(i i) as an oscil lator ; (i i i) as an indicator.

In the case of voltage stabil isation the neon
acts as a compensating load in parallel u' ith an
external load. This compensating load increases
or decreases inverselv to the action of the external
load. Consequently the load on the rectif ier is
maintained constant arrd output voltage rernains
al-.o at a constant let.el.

o .o lpF 5OOppF

ffiF lFrll--1-ll**_"^
i / Aro j

\",
c,.r I i _ii.l*ru

I ' ig. 2. A simple A F 6scii. lator git ing a 1,000 cps.
note. Poirrt A is connected to tt t positiue and B
lo cha'^.sis. ,4 l)ulgin i\, lL), or Osglin !-wott neon
muy be used.

It is not the intention of this particular article
to deal with complicated stabilisation which may
inr -o l re  tuo  or  lh ree  va lves  as  we l l .  Tbe n"or  oo
its orrn can, howevero keep voltage constant most
desirabl,v where there is small current drain. In
particular this is associated with the stabilisation
of local oscil lators where fltctuations in supply
voltage can mean lrequency drift. The neon
thus maintains a constant voltace on the oscil lator
anode and the  cons t ruc tor  bu i id ing  superhets  o r
signal generators for use on short-r'ar.es is
strongly recommended to fit a neon stabilisor as
shown in Fig. l. With weak signals on the higher
Irequencies-and other things being good !-
a great improvement is usually noticed. Calibra-
tion will be nore reliable and there should not be
that annoying need for retuning eveiy few minutes.

A word or two is needed here. Some neons
contain a built-in series tesistor so that whilst the
neon is  o f  the  90-100 vo l t  t ype  the  who le  i s
intended for use with voltases of the ordq of
250 vo l ts .  For  f requenr .y  s tab i l i sa t ion  where  the

I'ig. l. Neon tube used for xohage stabilisation
to prexent frequency drift. RI airs as c series
resistor for both the oscillotor anode and the neon.
Suitable tubes are the VRl50/30" YRI}S/30 arut
the  Mul lq rd  7475.

596
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Fig. 3. A simple instrunent
giting an A F source and acting as
a resistarlce-capactanci bri lge.
Rl should be 1,000 {l qnd Cl
0 .00 lpR t /R l  .shouk l  be
10,000 O and. uire rcound. Note
that the transformer is anangetl
to slep d.oun.

oscil lator anodes needs around 90 r'olts this series
resistor must be removed. This is usuallv an easv
mal te r .  The neon shou ld  be  s tood in  methv la te i
sp i r i t s  fo r  a  rvh i le .  The bare  run  then be  removed
and the series resistor taken out. Plaster-of-
Paris can then be used to cement the neon and
base together again.

The arm of VR r is calibrated against a scale by
simple reference to a number of knor-n resistors
and capacitors. Naturally the longer the pointer
attached to the spindle the longer the track and
the greater the accuracy of the instrument.

The potentioneter should be preferably rvire-
rvound and should be free from crackles.

:tI' for testing purposes may be auanged by
having spare terrninals paralleled across the
'phones.

Neons for Indication

Neons, being usually small, are very handy for
voltage indication, provided the voltage concerned
is above the figure needed for striking.

A simple absorption meter can be constructed as
shown in Figue 4. When coupled inductively to
an oscillatory circuit a heavy voltage will be built
up across the coil and capacitor at the point of
resonance. Provided this voltage is high enough
it will light the neon tuhe.

For the constructor who has a great amount of
gear  in  use  neons may be  ins ta l led  to  ind iea te  tha t
voltages are correct and no breakdorvn has
occurred in the pou'er supplies.

Thus the two neons installed in Fieure 5 will
te l I  the  exper imenter  tha t  e rery th ing  is  s t i [ [  a l l
right s'ith the power-pack. N, deals with
incoming AC and N" with the rectif ied DC.

These are but a few uses of the simple neon
tube and the  t rue  rad io  exper imenter  n . i l l  doubt -
less find manr- more.

F

L

8Jt
p t r

\

Fig. 5. Neons nay be
cators in the power pack.

from l-S M(l depenilant
c ons equent u ohage d,r op.

c  J 4 6

irctalled, as aoltage indi-
Series resistors may be

on the current token and,

/A.,
I?

c l 4 5

Fig. 4. Absorptiotl ueremeter using the neon tube.

Neon AF Oscillators

Probably the best advantage of the neon tube
is that it can he rnade to act as a relaxation
oscil lator and thus produce an audio {ieguencv
note. For checking ,{C or Universal .eceiver" a
sinple piece of test-gear mav be made as shorr.n in
Figure 2. This can be built easily into a disused
fountain-pen_ bodv. -{n AF note of approi-
mately one k:iloc_vcle rvill result from the values
shorrn. This piece of gear is porvered bv the
receiver,under test, point A going to the HT+
Iine whilst point B is connected to the chassis.

For the constructor *'ho wants to make a reallv
useful piece of gear, which is also corrpaci,
Figue 3 is recommended. This is a com6ined
A F  s o u r c e  a n d  r e s i s l a r r c e  a n d  r . a p a c i t l - b r i d g e .
Any se len ium rec t i f ie r  ra led  f " r  2 - [ t t ,o l t s  c "a .
supply the power, the nain requisite being small
size. The AP transformer can also be midset
s ize  as  i t  car r ies  such smal l  eur ren l .  ln  p rac t - i ce
the  neon osc i l la to r  g ives  

"uch  
a  la rge  ourput  tha t

the transforner is arranged to step dorrn.
S r selects the rangc required. With the values

of R r and C r shoryn resistors up to l00K e and
capac i to rs  down to  l00ppF may be  measured.
By experimenting w.ith these values the construc-
tor may extend these ranges as required.

Sz is a double-pole-double-throw switch which
determines whether resistance or capacity is to be
measured. In operation the unknown cmponent
is eonnected across the lerminals AF. The
AF note is heard in the earphones and VR, is
adjusted unti l a point is reac-hed where the note
is at its minimum strensth.

---t--l-

5v/



Qwnry- (nnnnn
A .. Radio Constructor'o service for read6rs

Multipliers anil Shunts
" I haae a moains coil milliammeter uhich has a

full-scale deflection of one milliampere and a
resistance of 50 ohms. This I nish to conuert
to a nuhi-range DC meter. Would you please
teII me how to calculote the xalues of the uarious
resistors uhich are required. in order thot I might
obtain different xohage and current scales.o'

B. Langley, Birningham.
By neans of easily constructed shunt resistors

the meter current range may be extended to any
desired value ; and similarly by employing series
or multiplier resistors any required voltage range
may be  ob ta ined.  The shunt  res is lo rs  a re  con-
nected across the terminals of the meter and serve
to by-pass a proportion of the cwrent which is to
be measured. By this means only a fraction of
this current flol's through the meter and conse-
quently the current required to provide {'ull-scale
deflection of the indicating needle is greater than
it would be if no shunt *'ere Dresent.

The value of the shunt reiistor necessarl- to
multiply the scale of the meter bv N times is

^ R *g iven by  R :  
;_ i  

uhere  Rm is  the  res isLance o f

the meter. For exanple, if it is required to
extend the range of the meter in question from
lmA to lOmA the shunt resistor should have a

5 0
va lue  o f  R :  

tO_t  
- .  5 .55  ohms.

Turning now to the problem of using the
milliammeter as a voltmeter, this may be achieved
by connecting a multiplier resistor in series with
the meter. The value of this resistor should be
such that when the desireil full-scale deflection
voltage is applied to the instrument the curent

Fig. L Left-shunt resister
range. Right-series resister

rdnge.
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increase current
increase uoltage

5e Query Corner tt

Bules
(l) A lominal fee of l/- will be made for

eacn query.
(2) Queries- on _.any subiect relating to

tectncat radro or electrical matters
will .be aaepted, ihough it will not bi
possrbte to provide complete circuit
diagrams for the more complex r*eivers,
transmitters and the like.

(3) Complete. circuits of equipmenr may
be submitted to us befort 

-comtructioi

is commened. This will emure that
component values are con@t md that
the circuit is theoretically sound.

(4) All queries will receive critical scrutinv
and-replies wil l be as comprehensive ai
possible.

(5) Comespondence to be addressed to
" Query Comer," Radio Constructor-
5_7,_ Maida Vale, Paddington, Londoo,
w.9.

(O A sehtion of rhose queries with thc
more general interest will be reDro-
dued iD these pages each month,

{lowing through it rvill be one milliampere. It is
desirable that no current shunts are connected in
circuit when the meter is used to measure voltase.
Th is  i s  because the  lower  the  eur ren l  requ i red  lo
def lec t  the  need le  o f  a  vo l tmeter ,  the  lower  i s  the
load rvhich the meter imposes on the circuit
under test. The value of a multiplier re-
sistor may be calculated from the formula

v
R : 

I 
- Rm where V is the required full-scale

deflection voltage and I is the full-scale deflection
current of the meter. It will be found when usins
this {ormula that the resistance o{ the meter wil l
be extremely low compared with the multiplier
resistance and hence the formula may be simplif ied

t o : R : V
I

Having decided upon the values of the resistors
which are required to construct a multi-range
meter rhe problem of obtaining componenis
hawing these values will arise. It will bi noted
that some are non-standard and the possibilitv of
get t-ing t hese from a local dealer is extremely
smal l .  Howevero  dea l ing  f i rs t  v  i th  the  lo r . .
resistance shunts these may be readily con-
structed from lengths of suitable resistance l,ire.
Care must be taken to ensure that the wire has
ample  c r r r ren t  cany ing  capac i ty  as  any  tender rc r .
for it to beat up u'hilst a measuement L l,eing
made wil l reduce the accuracy of rhe reading.

Voltage multiplier resistors should be of tlie
t,vpe whose value is rvithin -l- 2 per cent or less

tb
to
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R6

R7

R8

R9

Rto

Fig. 2. Circuit o! muhi-range

meter. Values are:-

Sesies resistors.

Rl 2,000 Q
R2 10,000 ()
R3 40,000 f)
R{ 100,000 c)
R5 200.000 ()

batt.

uatt.

watt.

&:att.

uatts.

Common
N egct iva

of that stated. If trouble is experienced in

obtaining a certain resistance value it may

generally be made up from a number of com-

ponents. I lorvever, fail ing this it is possible to

slightly increase the resistance of carbon resistors

by reducing their cross-sectional area. This may

be achieved by carefully filing a flat on the body

of the component. the increase in resistance rvil l

be governed by the depth and length of the portion

rvhich is removed.

The methods of range selection nay be divided

into two classes, those which employ rotary or

push-button switches and those rvhich employ

Pos i t  i ve
Leod

Fig. 3. Method. oJ connecting

stand.artl merer in series wi'th

meter under constructiotL rthen

ailjusting curr ent shunts.

Shunrs.

R6 16.82 ()

R7 13.36 c)
R8 2.5 O
R9 0.668 ()

R lO  0 .167  Q

T'he meter is 0-l mA (resist-
ance 50 Q).

plugs and sockets, The sl'itch methods suffer

from the disadvantage that unless a specially-

made heavy duty switch is used, slight variations
in the contact resistance wil l result in inaccurate

readings being obtained on some of the current
r.og"". Th" multirange meter about to be

described has been designed, therefore, around the
plug and socket system.

Fig. 2 shows the complete circuit of the iristru-
ment. It rsill be seen that the sum of the
individual currents shunts renain permanently
connected across the meter. This is something of
a disadvantage as it increased the current drawn

Shun t
S tond  o  rd

Me le r

Resis tonca to
l im i t  c  u r  r e  n t
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by the meter on the voltage ranges. Ho*,ever,
with the shunt resistance values-shoryn on the
diagram this current is only 2.S mA.

Because all the shunts are permarrentlv in
circuit the formula for calculatin! their value as
prer ious ly  quoted  on l l -  p rov idm approx imate
f igures .  Th is  i s  no  rea l  d isad lan tase  

"s  " . .hshun l  must  be  ad jusred  to  p ro \ ide  in  accura te
scale reading. The procedure to be adooted
when cons l ruc l  ing  I  he  meter  i s  a -  fo l lows :_

l. The shunt resistors must be wound first
as the accuracy of the instrument on all i ts ranses
is dependent upon them. These are made {rim
res is tance u i re .  wh ich  may be  eas i l v  puchased,  o r
a l te rna t ive ly  taken f rom an o ld  iheos ta t .  The
length of wire required to shunt the meter in order
that it should read 2.5mA FSD should now be
determined. The total resistance must be
33.5 ,  Q.  I  hen rhe .  approx imare  lengrh  o f  rv i re
nas  Deen lound,  e r tber  b )  measurement  o r  l r ia l
and er ro r  method. .  i t  shou ld  be  neat ly  wound on  a
paxo l in  fo rmer .  a  bpace be ing  le f t  be tueen each
lu rn  lo -a l lo r r  

. fo r  tapp ing  po in ts -  F ina l  ad jus t_
ment  o l  the  shunt  may be  obra ined by  pa is inu
JmA th rough the  meter  and then eonnecr ins  the
shunt across it, adjusting its length so thai the
meter  reads  0 .4mA.  Th is  cor responds to  a  fu l l_
sca le  de f lec t ion  o f  2 .5mA.

^2., 
The next step is to determine the position

of.the tapping.-point on the shunt. Tli is pro-
cedure is simplified if another rneter is avail-able
with I 'hich to check the accuracy of the calibra_
t ion .  The 500mA tap  must  be  made f i rs t  b1 .

connecting a section of the shunt in series with a
circuit through v'hich 500mA is flowing. Com-
meneing by haring none of the shunl iu 

"ircuitand then gradua l ly  mov ing  the  tap  a lons  the
shunt  un t i l  the  meter  reads  fu l l -sca le  de f l i t i . r_
Having correctly located the tap it mav be care-
fu l l y  so ldered  in to  pos i t ion .  A  i im i la r  p rocec lu re
should then be applied to the l00mA shrint and so
on un t i l  the  fou  tapp ing  po in ts  have been
accura te [ ]  de termined.  The cur ren t  requ i red
rvher making these adjustments may con-
weniently be obtained from a 2-volt accuinulator
or shorvn in Fig. 3. Care must be taken to
ensure that the wire used for the shunts is capable
of carrving the current which wil l be passed'when
the  meter  i s  read ing  fu l l  sca le .

3 .  H a r  i n g  e o m p l e l e d  l h e  c u r r e n t  s h u n t s  t h e
vo l tage mul t ip l ie r  res is to rs  shou ld  be  tack led .
Firstly connect the 2,000 f) resistor in circuit and

9h^e_ck tlre meter reading for accuracy on S volts
FSP. If any adjustment is required to this
resistor it should be made before the 25 volt
multiplier is connected in circuit. A similar
procedure is then adopted for the remainder of the
voltage ranges in turn. All connections within
the instrument are made with 22 sws tinned
copper  u i re  and each so lder  jo in t  shou ld  be  eare-
fully' inspected as bad joints means inaccurate
reaorngs.

-The multi-range meter is norv complete and it
w i l l  be  found tha t  i t  w i l J  re ta in  i t s  accuracy  over  a
verv  long per iod  o f  r ime,  and shou ld  a lso  be
cap-ahle of r-ithstanding the rough usage u,hich
such rnstruments ar€ occasionallv subiect.

. .RADIO CONSTRUCTOR' 'qurz
Conducteil by W. Groome

Here is the second instalment of our guiz.
Most readers u'ho have mitten to us are in favour
o f  the  fea ture .  Vhy  no t  wr i te  and te l l  us  rvhat
you think of the quiz, how you find the guestions
and so  on .  Th is  month 's  qss5 isas  s lg ; l

.  
( l )  U  you dee ided to  e lec t ro -p la re  an  RF

inductanceo which metal would you deposit-
nickel, copper, silver or chromium i

(2) Negative voltage feedback reduces the
power 

^output of an audio amplifier. Right or
mong ?

(3) 5% distortion is not audible to the human
ear. Right or uong ?

(_4). A nidget miins set that had very l itt le
audible hum was connected experimentaliv to a
large high_ grade loudspeaker. V h.- *-". t he hum
then intolerable ?

(5) Hor. does a cathode resistor develop
negative grid bias voltage ?

(6) To obtain treble--cut, a capacitor mav be
connected bets.een anode and earth. It qivei the
same resu l t  i I  t ' onneeted  be t$ .een anode and HT
positive. Explanation, pleasel

(Answers on page 605)

60c

UNITED NATIONS EDUCATIONAL, SCI.
ENTIF-IC AND CULTURAL ORGANIZATION

The S7orld Radio Caravan
a part of {.Jnesco's broadcasting programme

Radio organizations in all parts of the world are
now broadcasting programmes illustrating success_
fu l  in te rna t iona l  deve lopments  in  educat ion ,
science and culture as rrell as national develop-
nents in t hese fields, based on mat erial .".t o*t
by Unesco's Radio Unit.

The success ofthese programmes was confirmed
by a committee of radio experts fron seven
countries rvho, it was announced recentlv have
been meet ing  in  Unesco House s ince  Mav.
to  d raw up recommendat ions  on  how the  Un i t ' s
activit ies can be extended.

Over 30 countries re already making use of
the  ser ip ts  and record ings  sent  ou t  f rom Far is  and
rvhich include the lJnesco World Review, a 15-
minute v'eekly programme of short news items and
trvo five-minute commentaries on subiects of
i n t  e r n a t i o n a l  i n t e r e s t .

(continueil oru page 605)
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The oo Ql-8 "
AI{ ACIDC HIGH GAIN AMPLIFIER

PA WORK

By

BRADLEY, A.I.P.R.E.

FOR

EDWIN N.

fff HE 6-valve 8-*att amplif ier shorvn diagram-

! matically in Fig. I was developed to meet a
- 

sudden call for speech equipment at a local
sports meeting. The news that only limited
transport was availrble, together with a guick

review of existing gear and components, were
both un-encouraging. Existing amplifiers rvere
ruled out on account of size and weight and it
appeared that a new mplifier, using stocks to

hand, must be built for AC/DC operation. The
amplifier must be built to a chassis size of some-
thing less than 6in. square and 4in. deep, so that
for transport the amplifier could be placed within
the.sneaker box bafle and it was accordinqlv
decided to build up something simple in seil i-
midget forn, to tolerate an expected high hum
level, and to strip down the circuit as soon a3
the iob was done.

The amplifier, however, is still in existence and
proves to be one of the most useful articles in the
miter's workshop. The apparently inevitable
huirr failecl to put in an appearance, quality rvas
really excellent both on speech and music, and the
light weight and small size of thb gear make it
portable to any location.

It will bc seen from Fig. I that the circuit con-
sists of a two-stage voltage amplifier feeiling,
through a phase.splitter Y3, into a push-pull out-
put stage. The only valves ready for imneiliate
use were 0,2 amp AC/DC types so that the heaters
are comected in series. In areas where the
amplifier is intendetl solely for DC operation the

heater of the phase-splitter V3, may with advan-
tage be mrde the last in the chain, the heater
sequence then being Y3, V5, Y-1, V2, VI, but for
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AC and AC/DC operation the sequence shorsn in
Fig. I should be used.

The input circuit to Vl is shol,n as suitable for a
rnoving coil microphone; the original amplifier is
used with a moving coil microphone. To u"" .
crystal microphone with the amplifier it rvould be
necessary to dispense I' i th T1 and increase Rl to
something betrseen I and 3 megohms or as speci_
fied for the microphone used. This mieht well
lead  

- to  ^h_um I  lhe  present  low . impedanee gr id
circuit o{ VI is conducive to a quiet backgrorind.

The volume control w.ith rrhich is ganled the
mains srvitch appears between Vl and V2. 

- 
If i t is

required t_o use the amplifier trith a gramophone
pick-up, the pick-up sockets should bi coniected
directly across the volume control, R6. The
microphone jack should then be short-circuited
and R6 used as a direct control on the input to V2.
P ick-up  sockets  a re  no t  sbown in  the  d iasrams
l ru t  they  may be  f i t ted  a t  any  conven ie . t  p . - i . t  . ,
the front chassis r.all.

Negative feedback over V2 and the outnut
stage is provided from the secondary of the outiut
transformer. The speaker and this transforiner
are mounted separately from the amplif ier in the
box  ba f ie  p rev ious l l  rnent icned,  and eounect ion
be lween the  ou tpu t  s tage.  power  supp l l  and feed-
back  e i rcu i t ,  and the  loudspeaker  

" i i " r i t  
i ,  - .d "

by a S-way plug and socket. The socket. a 5-nin
va l reho lder .  i s  mounted  on  Ihe  rear  chass is  r r la l l
and the speaker is f itted with several vards of
5 - c o r e  c a b l e  t e r m i n a l i n g  i n  a n  o l d  5 - p i n  r . a l r e
base taken from a mains triode.

POWER SUPPLIES

The heater chain requires 84.9 volts at 0.2 amn
.and the excess voltage is dropped across a Clb
barretter tvhich ensures cotre"i he.te. operation
or -er  .a  mueh u- ider  range o f  ma ins  \ .o l t  ages  I  han
rr.ill be encountered. Half-v'ave rectific-ation is
provided by a SenTerCel selenium rectif ier f itted
below and across the chassis, the chassis rvidth
being made to suit this component, and over lons
periods of operation the rectif ier barely rvarms unl
Surge protection is given to the rectif ier.rd, to'u
degree, to Cl2, the reservoir cap.cito., iry a
limiting resistor, R24.

The choke, to fit below the small chassis. is of
l0  

. } lenr ies  
type  commonl r  in  w ide  supp ly .  and

rvith a 16 pF smoothing capacitor g.r"-id"qo.t"
smoothing.

POWER OUTPUT
The output porver of I watts or so mav seem

inadequate  fo r  ou tdoor  use-  bu t  in  tbe  ur i fe r ' s
exper ienee lh is  porver  i s  ampl l  su f f ie ien l  fo r  manv
PA app l ica t ions-  The or ig ina l  ampl i f ie r  u i th  I
lU ln .  permanent  magnet  speaker  cor rec t l r
matched in  gare  per fec l  aud ib i l i r y  o rer  a  w id 'c
field and could be heard distinctlv at a distance
of -] mile.

STABILISING THE AMPLIFIER

.  F i rs l .  tes ts  on  the  ampl i f ie r  showed up a  fo rm o f
ins tab i l i t y  o f ten  eneountered  on  h igh  ga in  c i reu i ts
(the full gain over Vl and V2 is of ihe order of
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2,000 to 3,000 times, allowing for feed-back). As
the  ga in  cont ro l  uas  advanced the  low hum le re l
rap id ly  rose  to  an  anno; - ing  degree un t i l .  a t  about
one-half o.t- full rotation of .R6 the speech was
masked by  a  fo rm o f  mu l i led  d is ro r t ib r  u " "o - -
panied b-v a low hissing. Serting rhe amplifier to
work near an ordinary radio set tuned to the local
station immediately caused strong radio inter-
fe rence and the  ampl i f ie r  t roub le  w is  idenr  i f ied  as
very high {requency parasitic oscillation. The
ampl i6 r r  rvas  then s tab i l i sed  by  u" ing  gr id  s loppers
i n  t h e  o u l p u t  s t a g e "  R I g  a n d  R 2 0 .  a n J  a l s o  b i ' t h e
u :e  o f  sc reen s toppers  in  lhe  lwo input  ampl i f ie rs ,
these resistors being coded as R25 and R26, hish
component numbers being allotted to these tivo
resistors to mak€ them more outstanding amongst
the other resistors oI these srases.

Const rue tors  puzz led  by  un ident i f rab le  in -
stability in-other amplifiers might do well to try
the efect of equivalent resistors at the screen pins
on tbe  va lve-ho lders ,  be tueen the  e lec t rode and i t s
leed and decoupling circuits. Resistors not
higher than 100 ohms in value may be used on
aud io  s tages :  rad io  ampl i f ie rs  ma1 a lso  be
stabilised by screen resistors though in this case a

,ser ious  loss  o f  ga in  may be  npec ted  un less
resistances not higher than about l0 ohms value
are used.

The screen and grid stoppers completely
stabilised the circuit, and R6 then qave mootil
e o n t r o l  o v e r  t h e  u h o l e  o l  i t s  r a n g e ,  w h i l s t  t h e
n ho le  ampl i f ie r  ean be  judged by  t  he  fae t  t  ha t  no
screening whatever is needed on the input grid
circuito an open microphone transformer and piain
rubber  covered gr id  leads  be ing  used.  For  indoor
opera t ion  howerer .  some screen ing  is  recom-
mended.  as  there  is  then much moie  l i ke l ihood
o l  hum-p ick-up  f rom hou"e  u  i r ing .

CONSTRUCTING THE AMPLIFIER
The amplifier is built on an aluminiurn

chassis S$in. wide, 5!in. deep and 3]in. high.
The fiont wall of the chassis carries. from left
to right, the co-axial microphone input socket,
the gain control R6, and, on the lower risht"
o n e  e n d  o f  l h e  t u b u l a r  m e t a l  r e c r i f i e r  u h i c t  i s
provided rvith an insulated, screwed, mountins
snindle.

Belov' the microphone input socket, and behind 
-

the rvall, is mounted the microphone transformer.
That  used in  the  or ig ina l  

"mp l i f ie .  
was  a  very

smal l  componen[  bu t  there  is  room fo r  p rac t iea ] lv
any type of microphone transformJr. If no
suitable transformer is to hand a Vearite. Dotted ,

6 0 : . 1  t r a n s f o r m e r  i n  t h e ' H l p e r l o y '  s e r i e s ,
type 207, can be fitted in the available soace
r r i th  ease.

On the rear u'all of the chassis, from left to
r igh t .  i s  mounted  the  ou tpu t  5 -u 'ay  socket .  the
Iuse  box-  the  LF choke and the  o ther  end o f  the
rectifier. The socket and LF choke are mounted
inside the wall, belorv the chassis top deck. whilst
the  fusebox is  on  the  ou ts ide  o f  the  r .a l l .  One
bolt, adjacent to speaker socket is common
to both the fuse box and the LF choke, and
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Ihe choke is mounted at an ansle, its other
f i x iug  ho le  be ing  secured by  anorh i r  bo l t .  The
choke is separated from the wall surface by a
w a s h e r  o n  e a c h  b o l t ,  l o  g i r e  c l e a r a n c e  b e l o r v  t h e
choke for the second luse box bolt.

l lnder one fixing bolt of each valve-holder
should be secured a soldering tag so that each
valve has its o*'n earthed poinl, and the return
leads and by-pass leads for each stage and valve
shou ld  bc  taken Lo  tha t  ra lve 's  ear thed tag .

\ \  i th  rhe  main  eomponents  mounted"  rv i r ing
shou ld  commenee w i t  h  the  he  a l  e r  c i rcu i t  .  Fa i r l i
hear r  r r i re .  ue l l  eorered  s i th  good s leer . ing .
should be emploved, and the v'i ing should be
kept  c lose  aga in . t  the  unders ide  o f  the  chass is
deck both to save space and shield stray hum
fields. With the heater circuit comnleted. the
h ias  c i r t .u i l  fo r  eaeh s tase  shou ld  be  idded.  ln
the case of Vl and V2. pin No. I on the holder
shouid be earthed dire;tly to the appropriate
soldering tag. Pin No. 5 is I ' ired directly io pin
No. B. The bias components supported across
pins \os. I and B are kept close up to the valve-
holder. though not sufficientlv close to touch
ot  her  tags .

Stopping resistors-R25, R26, Rlg and R20-
must be soldered right at the correct tags on the
valve-holders rsith their leads cut off as short as
possible.

The space under the chassis does not permit of
g roup board  cons t ruc t ion  and a l l  components

rvere mounted in the wiring except for the
reservoir-smoothing capacitor, CI1, Cl2. This
has to be a fairly large component since it is
charged up inmediately the amplifier is switched
on, thus attaining peak voltage, and despite the
fact that the amplifier HT line runs at about
200 ro l ts  a  t iO V r -kg  capac i to r  i s  necessary  Lo
avoid breakdou'n. Clf, C12 is therefore placed
in the chassis lasto and is held securely by a can
e l ip  round the  capac i to r .  the  c l ip  6e ing  he ld
in turn by a 2]in. 4BA bolt passed through
the chassis top deck, with a nut below the
chassis. The can clip is held about 2in. ilown the
bolt br. a further two nuts.

The three by-pass capacitors, C3, C4, C8, were
held in the *'iring b1' lB swg tinned copper wire
rvhich tas found adequately strong to.hold these
capacitors in place. Other wiring was carried out
rvith 22 srtg tinned copper. Every s'ire and
cornporlent lead must be covered thoroughly with
good insu la t ing  s leev ing .

NEGATIVE FEED.BACK CONNECTIONS
Until the amplifier can be tested the leads from

the secondary of the output transformer, T2, to
the t$o negative feed-back pins of the plug P
should be soldered on only temporarily. With
the circuit and rviring carefully checked plug in P
and, rvith the volume control kept right down,
srvitch on and allorv the circuit to warm up. The
microphone may be plugged in or may be short-
circuited.

I.lnder-chassis uiew of the
amplifi.er. The rectifier
can be see connecled across
the sub-chassis. The fiue-
pin hok)er beneath rhe-fuse
box is the soeoker socket.
In the photo heading this
article the values are, read-
ing left to right, VI, 2
antl 3 along the front and
V4, 5 and 6 at the rear.
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Adyance the volume control to check the feed-
back connections, If the connections are made
in the correct sense the control may be turned up
to full volume, but if the connections are in the
wronq sense a shrill howl v'ill be heard as sood as
R6 is t.urned. If this is the case reverse the
connectiors to the feed-back pins of the plug P
and solder permanently.

Care must be taken not to confuse a loud-
speaker-microphone feed-back howl with a nega-
tive feed-back hov-I. The amplifier is sensitive
and the loudspeaker and microphone cannot be
used togethcr in the sane room u'ith the gain
control turned up fully. If in doubt, short out
the input jack any howl is then certainly due
from the secondary of T2 must be reversed in
connection.

OPERATING THE AMPLIFIER

Note It ell. The amplifier is constructed for
AC/DC operation and therefore has the chassis in
direct connection with the mains supply. Whether
used indoors or outdoors, the chassis must be
connected to the neutral side of an AC mains
suppl'r, or to the earthed negative side of a I)C
mains supply. In some cases incorrect DC
wiring, vith an earthed positive, may be found,
and under no circmstances should a microphone
amplifier of any t-vpe be used on such a suppl-v.

If the chassis is connected to the ' live ' or line side
of an AC supply or to an incorrectly wired DC
supply which has an earthed positive [ine, touch-
ing the chassis of the amplifier or metal parts of
the microphone vill give a verv severe and
dangerous shock.

A small 200 volts neon bulb is always carried
rvith this amplifier, and is connected betr.een the
chassis and earth be{bre the amplifier is plugged
into the mains point to be used, whether the
neutral l ine can be identif ied or not. For outdoor
use the bulb is earthed directly into the ground by
a lead terminating in a sharp prod ; fior indoor use
the earthed side of the bulb is taken to thc nearest
true earthed point, a rvater nain being preferred.

The amplifier is then plugged in and switched
on. If the bulb l ights the chassis is shown to bc
'l ive' to earth and the mains plug is then
reversed. On AC mains this allows the amplifier
to work correctly, and it is then safe to the touch,
but on I)C mains the ampiifier must be given a
minute to warm up after the reversal of the plug.
If, after the minuteo the amplifier wiII not rvork
the mains connection is proved incorrect, thc
chassis now being connected to the positive side
of the mains which, in turn, is the earthed side
of the supply. On this type of I)C line this, or any
other type of DC amplifier, cannot bc used *'ith
saletv.

ANSWERS TO Q[]IZ.

(l) Sih'er. Mainl-v because of its high con-
ductir-itv.

(2) )iegative feed-back does not reduce the
availablepoweroutput. It reduces thesensitivity
o f  an  ampl i f ie r  io  tha t  a  lu rger  input  i s  neeessarv
for full output.

(3) \ 'rong. 5o,/o has been regarded as the
maxirnum tolerance but this amount could be
torture if entirely third hamonic. A critical
listener can detect much lolver degrees of distortion
and for high fidelit-v it is rrsual to design for less
t h a n  l o ^  t o t a l .

(4) The set is guilty, but the fault was concealed
by the inabil ity ofits t iny speaker to reproduce lor'
frequencies. The better speaker probablv has an
excellent response at 100 cps and 50 cps.

(i) The grid is required to be negative v'ith
respect not to earth but td cathode. A resistor
bets"een cathode and earth the cathode
above earth by the voltage drop in the resistor.
Earth is therefore negativc rvith respect to cathode.
If the grid is returned to earth via a resistor or
tuning coil. i t, too, r ' i l l  be negative to cathode.

(6) The two methods amount to the same
thing because as far as AC is concerned, HT
positir e is at, or very near to, earth potential.

(UNESCo-continued from page 600)

A recording studio has been set up in Unesco
House and mobile recording equiprnent was

recently acquired by the Radio Unit.

. \n  impor t  an t  recommendat  ion  fo r  t  he  usc  o f

this mobile equipment *'as made by the radio

experts' committee, who proposed that it should

be sent to several European countries early

next year to record sound documentation for
programme o f  spec ia l  jn te res t  to  I  nesco.  Rad io

producers from several national radio organiza-

tions would be invited to collaborate in producing

these programmes.

At a lunch at rvhich the radio experts were

present iu Unesco House recently, Mr. Torres

Bodet, Director General of Unesco, described

the mobile equipment as the " world radio

caravan " and said that everything would be

dohe to obtain approval from llnesco's General

Conference for the " caravan " to visit different.

countries.

The experts also urged Unesco to continue the

arranging of programme exchanges between

different countries on the lines of the recent

" Music and Folklore " programme made {'rom

contributions by seven countries, and also to

support the plans being drarvn up for an intcr-

national 
o'Universitv of the Air."
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LCGICAL FAULT FINDING
The .fourth in a series of' articles to assist the
home constructor in traiing and curing faults

By J .  R .  DAVIES
4: INSTABILITY

(il). Miscellaneous Causes of Instability. (RF
and IF)

There are a fer. causes of RF and IF instabilitv
in  bad l l -des igned rece ivcrs .  and espec ia l l l  i n
home-constructed apparatus, *'hich cannot be
easily typified save under the heading " miscel-
laneous.  "

When an RF or IF current is rectif ied for
de tec l ion  purposes .  there  is  a  cer ta in  p ropor l ion
of RF (or IF) in the rectified output. If this is
not filtered av'ay, it is possible for the AF section
to amplily this voltage and feed it back capaci-
tivelv to an early stage of the receiver. Therefore
it may occasionally be adviseable to connect some
additional form of filter circuit to the detector to
ensure that not too much RF or IF finds its rvay
into .the AF stages. If this addition to the
receiver is considered necessarv it should be made
rv i th  d isc re t ion .  l f  the  ser  worked ner fec t l v  we l l
un t i l  the  ins tab i l i t y  occur red  there  is  no  po in t  in
fitting extra components as there is obviously
something else wong with the receiver.

In the case of the straieht receiver rrherein the
detector is usually of the liaky-grid or anode-bend
type, the extra fi l tering may be added quite con-
veniently in the anode circuit, as shor-n in Fig.
I2 (a) .  The l0K Q res is to r  shown in  the  d iagram
may be replaced by an RF- choke, if desired. If
this form of f i l tering has already been fitted to the
delector (as is quite possible) there is no need to
change the circuit and the instabilitv should be
looked for elsershere.

-+X

The double-diode-triode of a superhet represents
a different problem, Fig. lz(b) shorvs a con-
ventional second detector stase. It can be seen
thar  there  is  a l readv  qu i te  e f f i i i en t  f i l te r ing  in  the
diode circuit before the AF is applied to the triode
grid. What is not generally realised, however, is
that, as the diodes and triode are both in the same
envelope, it is possible for the triode grid or anodc
(or their wiring belor- the chassis), by reason of
capacitive links, to pick up sufficient IF voltages
to cause subsequent amplif ication and possible
instability. For this reason it is quite often
beneficial to add a filter circuit to the anode of the
double-diode-triode valve. The circuit used can
be of the type shorvn in Fig. f2(c). It can be seen
that this is the same as that shorvn in Fig. I2(a),
save that the values are smaller, and that there is
no need for an RF choke. The smaller values of
capacitor are used to obviate any attenuation of
the high-frequency end of the AF spectrum, and
because a smaller proportion of RF appears on the
anode of the double-diode-triode than does on
that of the straight set detector.

In some badly-designed receiverso it occasion-
ally happens that the IF stage is so made that the
set is very near oscil lation all the time. When
these sets are l ined up by unskil led hands, it is
suddenly found that they become unstable.
There is a reason for this. What has happened is
that these unskilled hands have aligned the IF
transformers to an incorrect frequency; and
very probably a frequency higher than the correct

A  n o d e
L O O C

2OOpp F

G 8 -

Fig. l2 (a). Ad.ditional RF fi.hering that may be adileil to the anode circuit of a leakTr-griil ot anod.e-
bend detector. the connection orieinally taken to the onoile of the iletector.

(b). A typical ilouble-ilioile-triode circuit.
(.). Prouision of ad.ditional fihering (this time in the anoile circuit) in the double-dioile-

triode circuit.
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one. At this higher frequency, the IF coils offer

a higher " Q," the IF stages give more anplifica-

tion, and the receiver goes over the oscillation
po in t .  The remedf  i s  obv jous .  The IF  t rans-

lo rmers  shou ld  be  re -a l igned to  the i r  cor rec l

frequency by means of a calibrated signal
generator. l

It is also possible for instability to occur when

the amplification factor of the IF or RF stages is

accidentally increased in other ways. (We are

sti l l  talking about badly-designed receivers.)

It nay sometines help, therefore, to see that the

RF and IF valves are receiving their correct bias.

A little hint concerning some of the older

s t ra igh t  se ls  tha l  a re  s t i l l  g i r ing  yeoman serv ice

would not be out of place here. If the set has a

high-impedance outlet to an extension speaker, it

is often inadviseable to run the aerial lead-in close

to these speaker wires as this may cause feed'back.

2. Instability in the AF Stages
\X''e have already touched upon the symptoms

of this particular trouble when w'e mentioned the

various types of instabil ity in the last article.

Instabil ity in the AF stages maY be caused by

reason of any of the following:-
(a) The case where feed-back is caused via a

common connection (see previous article).
(b) The case where feed-back is capacitive.
(c) The case where feed-back is inductive.

, (d) Miscellaneous causes.

(a) Feeil-back via A Comon Connection. (AF)

The treatment of this fault is the same as that

for the cure of RF instability through the same

cause. We simply check all decoupling capaci-

tors, especially the electrolytic capacitor between

HT positive and chassis. Earthing points also

need-checking, especially if they are common to

several circuits. (See Fig. fO(a).)

(b). Capacitive Feeil-back. (AF)

Again we look to a previous paragraph, this
time that concerning capactive feed-back in RF

and IF circuits. The things to look for are the

same.  A l l  sc reened leads .  sereen ing  cans .  e tc . .

should be inspected, as also should the valve

shields, particularly if the valves are of the

metall ised type.

(c). Inductive Feed-back (AF) anil " Thresholil
HowI "

Incluctive feed-back should not occur if the set

has been working successfully before it became

unserviceable. However, in new home-con-
structed receivers there may be some trouble. If

inter-valve transformers are used they should be
positioned at right angles to each other and to the
speaker transformer, and their shielding, if any,

7" Calibrateil signal generator." If the reailer

does not poss€ss a signal generator, it is well
worth uhile to knoch up a simple noiJulated

oscillator uorking in the neighbourhooil of 450-
470 kcs. An okl. IF transformer uiII furnish
the necessary coil, and. it may be calibrateil against
a borrowed generator, if this is possible-

F;g. 10(a). Indicating how a barlly connected
earthingreturn, if for seaeral circuits, may actually
assist feetl-back. 

'lhe 
feedback aohages, at d.ifferent

stages of amplification, are buih up across the
resistanrc " R," uhich represents the resistance of
the joint. (E is the earth tag with high resistance
jo in t , )

connected to chassis. An AF choke should be
treated. as a transformer.

There is also a possibility of " threshold howl "
if an inter-valve transformer is used. This
appears as a howl, usually in a straight receiver,
whenever reaction is advanced to oscillation
point. It is due to the inter-valve transformer
having a resonance somewhere in the middle of the
AF spectrum. It may be cured by connecting
either a capacitor, Fig. 13(a), or a resistor, Fig.
l3(b), across the prinary.

The purpose of the capacitor is to lower the
resonant frequency of the transformer to such a
point that its " Q " becomes too low to permit of
self-oscillation. The capacitor should have a
capacitance as low as possible, and lshoulil not
exceed 0.002uF.

The resistor shown in Fig. 13(b) has the effect
of damping the transformer. It should have a
value as high as possibleo and never be lower than
5 0 K  O .

(il). Miscellaneous Causes of AF Instability
There are a few miscellaneous causes of AF

instability worthy of note.

#ilil*l
tf-
llc
llo
llo
IP
tL_

PSPS
C339 (") (b)

Fig. 13. Shouing the aildition of a capaiitor or
resistor to clear " threshold. howl". The capacitor
should be around 0.002pF anil the resrlsror 50,000 Q.
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A point that needs checking is'that of the control
grid retwns. The grid leaks sbould be in eood
ordero and if a grid bias battery is used, 

-this

should be checked and replaced if its internal
resistance is high.

A high internal resistance in the HT batterv. if a
ba t te ry .s l  i s inuse"  ma1 a lso  cause AF ins tab i l i t r - .
fhe faulty battery should be replaced.

Again, instability, usually in the form of dis-
tortion, may occur when the AF valves are not
receiving their proper voltages and bias, It will
be sufficient now to state that this point shoukl be
checked.  as  we sha l l  dea l  fu l l y  w i th  the  ques t ion  o f
correct valve voltages under the headine of
"  I l i s to r t ion . "

3. Feeil-back Via An Acoustic-Mechanical path

Feed-back via an acoustic-mechanical path
occurs when the sound waves l'rom the loudspeaker
-.trike a microphonic component in the set, t lerebv
s e l t i n g  u p  r i b r a t i o n s  i n  s l m p a t h y .  T h . s e  v i b r a -
tions tre amplified as electrical impulses and fed
to  the  loudspeaker  aga in .  r  hu .  caus ing  the  osr . i l l a -
t ion .  The cure  is  lo  t ind  the  mic ror rhon ie  com-
ponent  and to  rep la r .e  o r  repa i r  i l .

The main ollenders in the matter of microphonv
are valves-and tuniag capacitors. It is-quite
simple to find the faulty component as, when
lightly tapped, it f i l l  cause a note to be heud in
the speaker. In the case of microphonic tuning
(upac i to rs .  hov ls  q i l l  on ly  occur  uhen the  se t  i i
tuned to a station, and the effect will be more
noticeable on the short-v'ave bands-

'fhe best cure Ibr a microphonic valve is replace-
ment. I1, however, replacement is not considered
worth the expense, or if rhe valve is thc first of a
long ampiifying chain and the trouble is more or
less unavoidable, it can be fitted with a l itt le
sound-proof jacket ! See Fig. 14.

A microphonic tuning capacitor does not always
require replacement (sometimes a difiicult task), as
i t  w i l l  usua l l y  u  o rk  sa t is fac to r i l l -  i l  i t_  i s  mounted
in a " f loating " manner. It may be mounted on
rubber grommets as shou'n i ir Fig. 15, care being

h'ig. 15. A aibration-proof mounting J'or a
eapacitor.

tun.ng

I ig .  14 .  Where  expense is  a
prime considera,ion, a micro-
phonir ralre may be fiued
u'ith a sourul-proof .iacket as
shown. The ualue is coaered
w;rh cot on uool, held in place
by rubber bands.

taken to see that the connecting wires to it are
o f  a  f lex ib le  na ture .  An a l te rna i i ve  course  is  to
mount the whole receiver chassis ou rubber
mountings, as, very often, the feed-back is carried
via the wood of the cabinet. If the sound rvaves
f rom the  loudspeaker  imp inge d i rec t l r  on  to  the
l-unmg capacitor a " screen " of felt or similar
sound-absorbent material may be placed between
the two. This is a somewhat " Heith Rdbinson ,,

arrangement, however, and is not reconrmended
for commercial repair technique I

SUMMARY
Ictability

l. Imtability in the IF or RF Stages

(a)  Cbeck  a l l  decoup l ing  capac i ro r . .

_ (b) Check all earthing connectionso particu-
larly those comnon to ts'o or more circuits" and
tha t  to  tbe  mov ing  vanes  o f  the  tun ing  capac i to r .

_(c)_ Check all screening, including meiall ising
of valves-

(d) In new home-constructed receivers. ascer-
tain that all coils are correcrly positiouecl rvith
respect to each other.

(") See that RF and IF voltases are not
appear ing  on  anode o f  de tec tor  o r  doub l , . -d iode-
triode valves.' 

(f) See that IF transformers are alisned ar
cor rec t  f requency .  and tha t  va l res  have cor rec t
Dlas.

(g) Keep aerial and high-impedauce exten-
sion speaker leads apart.

2. Instability in the AF Stages

(a) Check all decoupling capacitors and
earthing points.

(b) Check all screening and appropriate
valve metallisins.

(c) If the rec"iter is a newly-constructed job,
make sue that all transformers and chokes- are
conectly positioned with respect to each other,

(al) If " threshold howl " is present. the
primary of the associated transform-er should be
damped, either by a resistor or by a capacitor.

(") Check grid leaks and the grid bias battery,
and see that walves have correct working voltages.

(f) Check HT battery (i{ used), for high
internaI resisl-ance.

(continued on next page)
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The "Free Deck" Chassis
A nouel ilesign by 'o Centre Tap " which

poss€ss€s many adauntages for the home-

con structor and exper imenter, particularly

those uith limiteil uorkshon facilities. l
IC\  INCE the  puss ing  o f  the  "  b readboard , "  the

D 
ergi...t iog of the chassis has. Ior manr'

-  
cons l ru r to rs .  been somelh ing  o f  a  p rob lem.

Only too often do we find a makeshift chassis is
used: one already dril led for valve-holders, IF's,
transformers. el.c.. and almost as olten a rnake-
shift receiver results. Component positions
become dictated by existing holes instead of by
good design and as a consequence, long leads,
unwanted couplings, cramped r-iring arrd general
instabil ity result.

Among its other advantages the followirrc :rre
quicklv apparent:-

Cheapness. Upon rcbuilding the coustructor
needs only to buy a single panel to hltve a
new chass is .

Rigiitity. The sides of the chassis, bein* per-
manent, are nade of steel of fairly stout enuge
giving greater strength.

Efficiency. The frame (being of steel) enables
chassis return leads to be soldered to it.

In considering this problem I have devised,
u'hat, {br the want of a better narne, I have called
the " Free Deck " Chassis. It has a steel frame
{br strength and rigidity and an aluminiun
mounting area for easy rvorkabilit--v.

(LOG ICAL F AI i  LT F/ .n{DIt {G*
' continued from page 608)

3. Feeil-back Yia Au Acoustic-Mechanical Path

Ascertain faulty mmponent. A microphonic
tuning capacitor causes howls only when a station
is tuned in. Other microphonic componeuts may
be found by judicial tapping. Valves are the
most likely offenders. The cures are replacenent,
or the fitting of some method of preventing sound
vibrations from the loudspeaker reaching the
faulty component, either via the air or via the
material of the cabinet.

The "FREE DBCK" Assemblv
The chassis sides are of steel rvith o ]ir. tur"i-

in edse. to wdich the " deck " is bolted. The
bolts themselves will in most instances be also
useful for fixing components. For a small chassis
four bolts should sullice and for larser sizes uD to
eight should be used.

Belorv is i l lustrated the " deck " cut to accorn-
modate a drop-through transformer. An angled
cut ftom the r.asted piece should be used along the
turned-in edge of the frame to provide a level
seat ing  fo r  the  t rans for rner .

Better Coretruction. A new " free ileck " (rvhich
will cost less than half the price ol a new chassis)
wil l enable exact replica layouts of recom-
mended circuits whenever a new design is tried.

Yersatility. The " {ree deck " may be of two
pieces fitted side by side. This would enable
the porrer unit (transformero rectifier chokeo
electrolytics, etc.) and if desired the audio stage
to remain unchanged arrd even left in position
if the experimenter decides.to re-desigu the
rest of the set.

Speedy Coretruetion. Components requiriug .qu:rre

or rectangular holes such as drop-through
mains transformers can be fitted by simply
cutting a suitable area from the " free deck "
be fore  6 t t ing  in to  pos i t ion .

Sinpler Wiring. Arvkward connections, valr-e pin
wiring, etc. can be soldered in position rvhile
still easily accessible, i.e., before the " deck " is
fitted to the frame.
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COMBIN'NG THE

I )  O T H  t h e  R 2 0 B  a n d  t h e  R l l 1 6  a r e  g o r e r n -

Jf ment surplus receivers and for use on the
'Han' bands are an excellent buy. The

R208 is a six-valve Superhet, driven from either
the mains or a 6-volt Vibrator oack from a car
ba t te ry  o f  a t  leas t  75  ampThou i  capac i t ) .  The
line-up is as lbllows:-

EF39 RF stage.
6K8G Mixer/Oscil lator.
EF39 First IF (2 Mcs.).
6KBG Second IF (2 IIcs.) and BFO.
6Q?G 2nd Detector, AVC, and IF amplif ier.

. 
6V6G Power output of approx. 2 \yatts.

There is a built-in 6in. loudspeaker, and jack out-
puts to low resistance phones, or a 600 ohms line.
Phones can be used rvith speaker or without, and
there is a muting jack in the HT line.

The coverage is from l0 Mcs to 60 Mcs in three
banils, with both audio gain and RF gain controls,
and a variable BFO pitch control. Though rather
broad on l itr Mcs, it is excellent on 28 Mcs and
60 Mcs, and also on TV sound.

The Rll l6 on the other hand is a battery-
operated B-valve Superhet, covering from 142 kcs
to 1,600 kcs, and from 2 Mcs to 20 Mcs. This is
accomplished in seven bands. There is a BFO,
manual volume control and two main dials.
Tuning is done with permeability tuned coils in
the oscillator section, and. with notmal air-spaced
capacitors in the aerial circuit. It is a double
superhet, rvith a first IF of 1.7 Mcs, and a second

IF of 100 kcs. This has the effect of giving good
second-channel-rejection, whilst at the same time
obtaining good quality. The receiver is driven
from a 120 volt HT battery, a l0$ volt grid bias,
and a 2 volt accmulator with a capacity of about
45 amp/hows. It will easily drive an Bin. speaker
without any modifications ryhatsoever.

The l ine-up  is  as  fo l lows: -

DIODE Noise Limiter across input.
220TH FirstMixer/Oscil lator.
2IOVPT First IF (1.7 Mcs).
220TH SecondMixer/Oscil lator.
2rOYPT Second IF (100 kcs).
2IODDT Detector, AVC and IF amplif ier.
2 - l .0QP .Doub le  Pentode QPP outpu t  g iv ing

- 
about I rvatt.

2I0LF Triode BFO.

The witer recently moved into a house rshich
had the mains laid on. He decided that he did
not ryish to part rvith the Rll l6, and being
practically-minded did not see the fun of buying
an eliminator lbr the HT supply when he had a
mains set in the form of the R208. Surely there
was a way to obtain the " juice " from the R208
rvithout impairing its use or necessitating a lot of
fiddling in order to change from the one to the
other.

Finally, it was decided to take the HT from the
R208 and also to eliminate the QPP output valve
in the RIl16, thus saving a 6 ampere drain on the
accumulator, and take the output through the
6V6G, thus giving a greater output and better
quality. The remainder of this article describes
the necessary modifications. AII components are
referred to by the official designations, and only
those sections necessary for a clear understanding
of these modifications are shom.

First let us deal with the changes in the RlI16,
all the conponents of which are marked to corres-
pond with the numbers shown on the official
diagrams.

Remove the four leads encased in the red bindine
at the rear of the receiver from the output panel
next to translbrmer marked T6, that is the two
telephone output leads and the two screened
nicrophone leads.-

Take a lead from the T or M negative point on
the output panel ; this is the negative or earth line
between the two receivers. Another lead is then
joined in at the transformer T5 side of capacitor
C58 (0.lpF); this is to be the audio frequency
path between the tlvo receivers. These two

R2O8 AND Rlll6
By ROBERT K. ASTLEY.

F;g. f (c). Before moilifcation.
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f;g. 1 (b). AJ'ter nocliftcution.

leads  are  taken ou t  a t  the  back  o f  the  R1116

through the origiual grommet used for the red

eocased leads, anii are joineii to a l\o. 9 piug' the

tip o{ which carries the negat ive lend .

I iemove the ouLput vah'c" as this rsil l  no

longer be rcquired.
j\ou, r'e will deal l'ith thc alterations in the

R208, rvhich are greater in nurnber and sornershal

rnore cornplicated.
'fhere 

are four output.iacks in thc lelt bottom

corner oll the panel. 
'Lrvo 

are rnarkcd l,R phones,

the left onc being an open jack and thc right one a

closed jack. The bottom tlvo are marked LINE,

rvhich is an opcn jack, and IILiTING, rshich is a

c losed jack .

Remove the trvo lcads betrvecn the LINE jack

and the output transforrner. Join the side of the

i a c k  [ u r t h e i t  I r o t n  l h e  p a n e l  t o  e a r t h  o r  c h a s s i ' .

i ' h e , , t h e r  s i t l e  i s  i o i n e d  t o  p i n  5 '  t h e  c o n t r o l  g r i d

of the 6V6G, the output valve. This line, rrhich

carries the audio signal betrveerr the t\i'o receivers

is now isolated frorn the HT suppl-v by the grid
'6ijiiiliii{E t}litftu. u,E (uftr''ps) in,'.hr. 8.1Qff, ud.
C58^(0.LrrFiin the RIII6. 

' fht audio convetsiorr

is now corrrplcte; all thar is necessarv is to Plugjn
to the No. 9 plug carrying the leads from the

Rlll6 into the LINE jack on the R208.

Now we rvil l  deal rvith the alterations necessary

to obtain the HT supply to the Rll l6 frorn that

of the R208.
Remove the negative HT lead {iom the lbur-

pin plug at the rear of the RIll6, as this wil l no

iorgit b" required, the earth or negative lire

har:ing already been completed irr the audio

conversion. The positivc HT leatl is taken to the

tip connection of a r\o. 9 plug. 
' lhat 

completes

the  a l te ra t ions  to  the  R l l16 .

Nol' let us go over to the R208. Remore the

leads to the MUTING jack and join thern together'

This iack is not much use to you unless you har-e a

transmitter and require to mute the receiver

r r i t h o u t  l u r n i n g  o f f  t h e  h e a t , ' r  s u p p l l .

L-nder the chassis and just behind the 6V6G tnd

the 6Q7G, vou r.i l l  f ind n panel carrying a collec-

tion ol capacitors and resistors. See Fig- I '  in

rrhich the-alterations to the rviring on this panel

are clearl-l shortn : in (a) before and irr (b) alter

the  mod i f i ca t ions  haye been madc.  'A '  aud 'B '

i n  l - i g .  I  ( h ) -  a r e  l h o  p u i n l :  r r h i r l  r r o  t o  l h r " r r i g i n a l

) IUTING jack .

Ihe lead ftorn the top of C6 { to the top ot }17.t

is rl isconnected fiorn the top of t l?-{. and taken lo

the bottom of RISA. A lead is lhen t.aken li 'om

the bottorn o{ R15A to the -\{fr ' l ' I i \G iack : this

i," shorrn as ' .\ '  in Fig. i (b).

The trro leads connecttd to thc bottorn of' R15A

are disconnected arrd Laken to thc l{f i ' l i lNC jack;

th is  i s  shor rn  as '  B  ' in  I ' i g .  1  (b ) .  Notc  lha t  th is

-\I l lTIN{; l lck has three connections, 
' X.' '  Y'

r td ,  
'2 . '  Po in t  '  A '  i s  . io ined to  po in t  '  Z . '  and

n , r i r t l  B '  i s  i o i n c d  l o  p r t i r r t  '  Y . '

B e t  s e e n  p , r i n t * '  \  
'  

t t l  " / "  i .  p l u , ' e ' l  i r  r e : i s t o r

, , f  u p p r o x i r i r a l " l v  l 2 K  f l .  o l  u l r ' , u l  2  r r : r l l - .  [ n

the rcriter's case he used trro 25K O. 3 rtatt

resistors as thev happenetl to bt on hand The

result is that rvhen the jack is closetl Lhe current

oasses  f rom '  Z '  to 'Y , '  bu t  rvhcn i t  i s  opened by

in,.erting thc No. 9 plug carrving the HT letrd frorn

the R1116, the (:urrent f inds its rvar r-iu the

resistor or resistors to ' X' and thetr via the plug

t o  t h e  R l 1 1 6 .

The final alteration was xo renove rhe leti hand,

that is the open, phone j:rck and in its plact put a

SPST srsitch. The heater l ine rvas then broken

beuveen pin ? of the 6V6G and pin ? of the 6Q7G

:rnd the l i:atls takcn one to each sidc oli the srtitch,

so that rvhen using the R20B ns an ampli{ier 1'or tlie

RIll6 both the iT or heater supplv arrd tht H.l '

s u D o l \  l o  a l l  b u t  t h e  b \ - 6 G  v a l r e  a r e  ( u t  t t u t '

T t t "  . ighr  hand ph ' r r te  jack  r ras  no l  t 'u '  hed cs

its use iruted th; built- in speaker and is used

for driving an 8in. external speaker, or-LR phones

( m o v i r r g  - i l )  *  h . t  o n  t h c '  H a m  
'  

b a n d * .'  ' l ' he  
abor  e  conver . ion  eou ld  no  doubt  be  car r i cd

out rvith any combination of receivers, but a rtord

of rvarning. Check the voltage output from the
'nuiat wi'j'rru1 wI}1,'l r"Jiailr. 4.qte"4 bel^oJ'e- c-Q4:
necting to the batterv receivet'. If necessarr- try

other ialues of resistors unti l the required loltage

is obtained. Battery valves are usually rated for

a maximuor of 150 volts, and don't lbrget to

allorv for the -curge when first switching on'
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The Poor Man's Guide to Radlo Repairs
-or TESTING WITHOUT TOOLS

By Dudley St i l ton
ADIO repairing is, of course, a highl,v skilled
trade, requiring, for rapid rvork, a consider-
able amount of tools and instruments.

Renairs however can be effected r.ithout recourse
to iny instrument at all. As an example let us
take a small AC/DC set, rvhich on test is fbund to
be "  dead. "

Sie can ascertain that the valve fiIaments are
OK by trvo methods, namely, to switch the set on
ancl see that any one of the filaments light up,
proving that all the fi laments are OK. The nore
spectacular way, which impresses and delights any
starry eyed YL, is to short the rectifier filament to
earth, which causes quite a decent spark. The
effect of course is enhanced if one should reneat
Lhe performance and set the l ine cord on fire. and
if the set should be plugged in so that the chassis
is hot, this *'ill bring forth loud applause, for to
see someone hopping about shouting obscene
words, l'hile the rvhole caboodle rains forth
showers of sparks and flame, is truly a spectacular
sight.

Having lbund that the valves are in order so
far as continuity is concerned, -v'e can norv proceed
to the output stage. The set wil l now have been
on for some minutes so \r'e can test the output
valve. This is, in a service shop a verv compii-
cated business, requiring a valve tester, a book of
figures and a mathematical mind. Our way
horrever, is far more simple, and twice as eflective.
AII we do is to take the valve firmly betweenthumb
and forefinger. If the valve is not doing its job,

nothing will be felt, and a slight pull, a flick of the
mist and the valve will be deposited in the scrap
box where it belongs. If however the valve is
OK a sharp smarting sensation will be felt and
the efficiency of the valve can be calculated, rvith
very l itt le practice, from the size of the blister
which will be lbund on aforementioned thumb and
first finger. This again, will impress any audience
one may have.

Beibre Ieaving the output stage, we can test
that the loudspeaker unit is in rvorking order by
grasping a metal screwdriver in the hand and
placing firmly on the gdd pin of the valve,
whereupon a slight hum should be heard from the
speaker. Norv by grasping the chassis firmly
in the hand and placing the screwdriver on the
anode or screen pin. we can ascertain whether the
set is receiving iis full quota of HT voltage. If
after this test, rrou still have the chassis firmly
grasped in the left hand and the screwdriver in
the right hand, the HT supply is obviously dead.
On the other hand, should the scrervdriver
suddenly depart for destination unknorvn, and the
chassis become far too heavy to be held in one
hanil, we can be assured that the HT line is
functioning correctly. We may now proceed to
stage three, w-hich is the testing of the double
diode triode. This is a particularly interesting
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test, because we can no\r. get even with our, up to
nor., appreciative audience. Before starting the
test, we make sure that the chassis is alive, by
correctly inserting the plug to produce that desired
effect. Then remove the grid cap from the valve.

anrl with a look of blincl innocence, request the
audience to place his or her ear in close proximit.v
to the loudspeaker, rvhereupon we smartfy but
firmly place our index finger on the grid cap. The
noise which should energe from the speaker and
the reaction of the audience should produce an
effect worthy of an encore. If however, nothing
does happen, a similar effect can be obtained by
accidentally moving the chassis until the metal
frame of the speaker touches the ear of our audi-
ence. This effect compensates one for the knoH-
ledge that the valve is probably unserviceable.

We now move to the IF or intermediate
frequency stage. This can be tested in a similar
nanner to the DDT stage, but the noise r.ill
not be as loud, unless it happens to be a top cap
anode. Finally we arrive at the frequency
changer. This valve is a work of art, whose
chief function seems to be to make everything as
complicated as possible and lets the rest of the set
sort it out as best it can. Some sets must be
more clever than others because they can make a
good job of it for years on end, while others canot
even make a start, This, of course, is where
the service engineer comes into the picture, for
rvith his mass of knowledge and instruments,
he can sort it out. But we can do the job far more
simply. We just put a new frequency changer
in-well, we've just tested the rest of the set and
found not a thing rvrong, so it must be that!

We have now reached the stage where we have
not repaired the set by sensory nerves. We must
now use our optical nerves. The first things to
examine are " those littie loose screws in the tin
cans that rve tightened up because they seemed so
loose"-yes, well if they have been tightened up,
we may as well send it to a service shop-(we are
also making up excuses-just in case). Apparently
thev are undistubecl. so sre now touch the aerial
on io the aerial socket. If H'e hear a fairly loud
click in the loudspeaker, we have at last traced out
fault-the oscillator isn't doing its job. We
tried a nerv valve, so we knorv that that is not the
cause, so we srvitch the set to long wave and
also to short rvave. If there is still no response $.e
know norv lhal the delective component is
common to all waves-this gets easier-i.e. the
anode resistor, which is a cinch to test. Just lay
you finger across it! If the set doesn't start
playing, rve shall provide a good substitute lbr

" hot " music. If of course it does play, it is
advisable to fit a replacemento as being an
integral part of one's or.n radio becomes a very

(continueil on text page)
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INEXPENf Ir /E
TETEVITION

More Answers to Readerst Queries
Interest in our Televisor continues on a high

level ald we are constantly receiving letters from
readers on various aspects. S'e are continuing
the publication of certain queries rvhich rre ieel
r. i l l  be of general interest to those *'ho are building
their ot n receiver and rtho are generallv interested
in the design o{ television gear.

B. Sellers of Kenihqorth found that he has
had to  mod i f1 -  the  va lues  o l  cer la in  components  in
the time base circuit in order to improve linearitr-
and interlace. This is due to the fact that the
values of resistors and capacitors obtainable on
the " surplus " rnarket may often differ from
the values marked. The averase tolerance. of
course .  be jns  o f  the  order  o f  p lus  o r  minus  20no.
As the time base circuits are rather crit ical, any
slieht variation of the nominal value rvil l  immedi-
ati ly show up as a fault on the screen. The
obvious remed.v is to experiment rrith slightl-y
varying r.alues.

R. Harper of Kingsbury, Londou N.\\ ' .9, has a
raster in the form of a parallelogram, although the
picture itself appears upright. This may be
due to the CRT being in the proximity of a mains
transformer and the spot tends to form an ell ipse
caused by thc magnetic f ield. The remed,v here
is - to mount the tube u'ell array from the main
pov'er pack. This reader also experiences a slight
cramping on one side of the picture and rve
suggest that he modifies the anode loads of the
line amplif ier, e.g., at present each anode has a
100,000 O load, but by reducing one of these
resistors to around 50,000 O the trouble should be
eliminated. The resistor in question is easilv
fbund as b-v shunting each anode load in turn lvith
a 100,000 O resistor rdll determine the anode
load to be modified.

In the synch. separator and time base circuits,
can EF50's and SP6l's be used in place of the
6AC7's, asks R. W'. Adoms of Nottingham. From
reports received it rvould appear'that these valr.es
can be used quite satisf'actory rvithout any circuit
modifications of an-v kind. Incidentally, lre gave
a table of suggested alternatives on page 1l of
t h e  D a l a  B o o k l e t  2 .

R. B. Miller of Bexley (Kent) is obtaining good
results but has trso faults H'hich he has been unable
to remove. His picture is cramped in both
directions. frame and line, and also folds over.
This is again due to non-linearity or overloading
in the amplif iers. \\ 'e suggest that the experiments
u'ith both the linc and frame amplifiers anode
loads be carried out as mentioned in our replv to
reader R. I larper (see above).

J. B. Nunn of Cricklertood, London, N.S'.2,
has had trouble in the l ine oscil lator, namely ihat
the picture tends to pull out in certain places.
This 'pull ing out' has no regularitv and seems to
occur all 'a1-s at the wrong moment. A remedv
lbr this defect rrhich seems to be.very effective, and

incidentall-v r.as tried by this reader, rta-s to
rnodifv the differentiator circuit in the line
oscillaior substituting for R6 trvo resistors in
series of 4,700 and ,17,000 O. The lead {rom C20
is disconnected from the suppressor grid and taken
to the junction of the trto nen- resistors. The
-l?,0C0 O resistor is taken to the grid end and the
other resistor is on the earthy side, and as explained
above is merely a substitution for R6. This reduced
the amount oi synch. voltage applied to the l ine
oscil lator, since before the input rtas too great and
re"u l ted  in  e r ra t i c  ! )  nchron isa f  ion .

lYichoJcs Corter, Bayslvater, London, S'-.2, sends
alons some useful information on alternative
CRTrs. He originally used a \rCR9? with 2,500
volts but since then has progressed to a 12" tube.
This latter tube, a YCRl3l, lvith green screen,
short persistence, f its the same holder as the
YCR9?. The characteristics are similar and,
using the same line and frame amplifiers as in our
Inexpensive Televisor, it is possible to scan the
tube completely. EHT required is 2,500 volts.

He has also tried a VCR5I? (with a blue screen).
This is of medium persistence but it is not unduly
noticeable. Many VCRSl7 tubes are available
but prospective buyers should be wary since there
is no external indication of r-hat colour the screen
li l l  be as the majority of these tubes are of a

-vellorr screen and of long persistence. Some tubes
are marked VCR517A and some YCR517B, but
this is no indication of the screen colouring. The
onlv sure wa)'to determine if the screen is blue
i s  t o  l e s l  i t :

(THE POOR MAN',S GUIDE TO RADIO
REPA I RS-continued'1.

boring job, especially if the family want to hear
a programme that r-e don't.

The next suspects are the two l00ppF, or
thereabouts, capacitors that look at you so
innocently, as much as to say "V'eli I 'm OK
don't look at me." NoH' if rve had a capacity
tester, $'e could soon tell lvhich was and which
rvasn't the defective conponent but how to

tell rvithout ? That's easy, whip them both out

and replace them. We know a better way than

that-bridge them with another capacitor and

rvhen the set works that is the bad one. Ifwe can

make it rvork like that our service engineer will

be sending us sets to repair, but due to the

capacity of our hands it is very unlikely that this

r-ill be rhe case.
$te norv srvitch on the set and rvhile rve are

vaiting for it to warm up we can work out hot.

much the charge wil l be, Iet's see-30/- should

see us through, for t ime, two capacitors and

" techuical knorvledge." The set phould be

pla.ving by no*'-that's funny-where's the nearest

service depot what did you say, somebody put

an X65 in and it should be 6A8G-how much-

lS/6'l Funny thing, we always thought that

bloke l'as a barefaced robber-that's cheap

enouqh-r'onder horv much test instruments

cost nowadays ?

61-3
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For You r Read ing
MAGAZINES.

" Radio Coretructor."

Published monthly and designed to cater for the home
comtructor. giving derails of receivers, transmitten, test
gear and orher radio equipment. Price 1/3 monrhly.

.. Television News."

Published monthly for the viewer. Television News gives
details of forth@ming programmes, criticisms of past
features. articles on stars and personalities of televisiq
and deteils of the latest developments both at home and
overseas. Essential to the keen viewer, Price 1 /- monthly.

.. Short Wave News.ot

Tbe third of our magazines, catering for the " DX "
faD. Up-to-dare news ofVHF, bioadcasr-band and amareur
activity are published in each issue in addition ro construc-
tional articls, exclusive news of the International Shorr
Wave League, " visits " to ham shacks and other features
of interest to the shorr wave enthusiast.

Price 1/3 monthly

These magaTines are distributed through local book-
sellers. A limited number of onnual subscriptions can be
accepted, but please write frst for confirmaiion. Sanple
copies will be sent on request.

OTHER PUBLICATIONS.

The Workl Radio Ilanilbook.
This beautifully produced handbook gives exrensive

infomation of interesr to broadcast ing stat ion l isteners.
I t  includes detai ls of  al l  the chief broadcast ing stat ions
in the world, such as frequencies, call-signs, times of
transmission, type of programme, the postal address,
hints on identification and the stations attitude ro listener
reports. This veritable mine of information is a " must "

The Radio & Electrical Mart
(G3BSW) o f  2538 Por tobe l to  Road,  London,  W. l l

PHoNE: PARK 6026
Take pleasure in offering the following:

Type 22 Transmitter Receiver.-2 to 8 Mcs. 
-Wc 

have a
few left of this I 3-valve ex-R.A.F. crystal controlled T/R.
The sets are as new-tested-in canvas holdalls with l2V.
Powe-r Pack Mike and Headphone Ser. price t15, and
l0/- for wood case. Rerurnable.

Type 8C605 U.S. Signals Amplif iers, These ls-watt
sets are complete except for power supply in handsome
cluralumn cases -olive green finished and conlain two
| 619 met.al valves-input and ourput lapped rransformers
-Carbon and Magner ic  Mike  Jacks ,  

-Pr ice  
50 t - .

T l7  Mikco  fo r  use  w i rh  ahove.  l0 / - .
| 2V. Vibra-tor Power Pack. complete wirh penrode

Audio Amplif ier-jn self-contained iase. Barerin price
of 30/-.

R .A.F ,  Tes t  Set  Type 46 .  New Bat le rv -uDera led
Frequency  Meter .2  to  23 .5  Mcs.  Made by  Marcon i
Instruments. Can be made all-wave by inclusion of
MW and LW coils. 40/- each.
_^Mains  Trans tormers .  lnpu t  l l0 i250V.  Outpur  {00-0-

199V.q t  150 mi ls - ,6 .3V.  a r  4  amps,6 .3V.  a i  2  amps,
5V.  a t  4  amps.  35 / -  and 2 /6  car r iage.
. - Mains Pori,er Supply Unit'. This njat and handy unit in
black- enamelled case, 9 x 6 x 6in., contains heiivy-duty
transformer. recti6er valve. smoothing choke, condinseri.
pane l  I igh t  sw i tch  and fuses .  lnDut  200/260V.  A .C.
Outpur  6 .1V.  a r  3 .5  amps.  H.T .  350V.  a t  80  ma.  Larger
outpu t  ava i lab le  by  chang ing  recr i f ie r  ra lve .  Pr ice  €3 /5 i - .
250-watt Double-Wound Transformers. 230V. l l0V.
Made by G.E.C. Wirh steel shroud. New. !2/7/6 each.
_^Rl l32A.  Th is  g rand l0 -va lvesuperhet ,  cover ing  f rom
lO0 to  126 Mcs. .  i s  eas i l y  adapred ro  144 Mcs.  ba ;d  by
srmply  mov ing  connect ions  on  tun ing  co i l s .  Large  s low-
motion dials, " S " merer, erc. Casd mersure: 20 r I 2 x
l2 i0 -  Pr ice  f4 l19 /6  p lus  l0 / -  car r iage anc l  p i rck ing .

.. These You Can IIar."

This booklel, well i l lustrared and prinred on arr DaDer
throughour. was publishedtoafford anopportunity to rhose
wbo had jusr decided to take up rhe hobby ofSWiisrening.
Containilg information ofhow to tune instations, when to
lisren, and details of many intemationally known srations
thjs booklet is ideal for those just srartitrg the hobby md
of great interest to those who have already been bitten

for broadcast listeners. Price 6/9 posr paid

by the bug.

Data Booklet No. l.

Prie 213 post paid

The 6rst in th.is series. this booklet deals u ith the now
famous " Basic Superhet." It describes the construction
of the basic receiver and various " add-on " units which
may be added when the basic receiver has been built.
Full coil and valve details are given. Price 1/2 post paid

Data Booklet No. 2.

_. !.,Io_w in its fifth printing Inexpensive Television needs
litt le introduction to readeri ofthis magazine. Have you
had your copy yet? P-rice U8 post paid.

AMALGMTD SHoRT WAw pREss LtMnD.
57, Maida Vale, Paddington, London, W.9.

Telephone: CllNningham 6579.

R E . B U I L D I N G  I
BETTER CONSTRUCTION LEADS TO
MORE CONSISTENT RESULTS, BUT-FOR
THE BEST RESULTS A GOOD AERIIL

IS IMPORTANT
AERIAL WIRE. Bare stranded 50ft.3/3, 100 ti.
! /1 .  Insu la ted  s t randed copper  25 f t .  l /6 .5 t l f t .
zlE,'15 ft 4/-, 100 ft. 5/3. Hard drawn cadmium
copper 80 ft. 9/-. Hard drawn enamelled copper
14 SWG 70 f r .  5 /6 .  100 f r .  7 /6 ,  140 t i .  t0  o .
AERIAL KITS. Bell ing Lee L609 Amareur
Short Wave Aerial Kit 35/9. Bell ing Lee L308/K
Eliminoise anti-interference all wave aerial kit
€616/0 .  Be l l ing  Lee Te lev is ion  Aer ia l  w i th  d ipo le .
re f lec to r .  c ross  drm and ch imney lash ings  1616 0 .

FEEDER CABLE. L336 80 ohm
twin 7+d. yd., 300 ohm 9d. yd. Co-
axial L600 j-in. l/6 yd, heavy duty
.45 in .  80  ohm tOd.yd . ,  I ighr  + in .  45
ohm l / -  vd .

Southern Radio and
E lec t r i ca l  Supp l i es

85, Fisherton Street, Salisbury, Wilts
Telephone: Salisbury 2108
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These are in Stoeh . . .
INTRODUCTION TO TELEYISION By A. Folwell 9s. 6il. postage 5d.

TELEYISION SIMPLYEXPLAINED By R. W. Hallows 9s. 6il. postage 5d.

TELE\TSION RECEMNG EQUIPMEI{T By W.T. Cocking
l2s. 6il. postage 5d.

MODERN HOME-BUILT TELIVISOR By W.A. Flach and N. H. Bentley
2s. 6il. postage 2d.

NEWNES TELEVISION MA|IUAL By F. J. Camm 7s. 6il. postage 6d'.

TELIUSION EXPLAINED By W. E. Miller 3s. 6rl. postage 2d.

PROBLEMS IN RADIO ENGINEERING By E. T. A. Rapson
5s. 0il. postage 3d,.

RADIO UPKEEP AND REPAIRS By A. T. Witts 7s. 6il. postage 5d,.

We haae thn f.nest selection of British and' American radio
books. COMPLETE IIS?S ON APPLICATION

THD n{OIDBRIT BOOK CO.
(Dept. R.C.) f9 - 23 PRAED STREET' LONDON, W.2

Ex-Govt. Valves from 3/5. Electrolytics
8 plus 16 Mfd 450 YDC 3/6, 16 Plus
16 Mfd 450 VDC 3/6, 8 Plus 16 Plus
t6 Mfd 450 vDc 3/6, I Mfd s00 vDc
Dub i l ie r  2 /6 ,  16  p lus  l6  tubu la r  350
VDC3/6. Speakers 2$in. Phi l ips l016'
6in. R & A, l6ss transformer l3/-,  with
transformer lS/-, 8 in. Truvox less
transformer 15/6, 9in. R & A with
transformer B/-,  l0 in. Goodmans less
transformer l9l5.

Trade enquir ies welcomed, send stamp
please for detailed bargain list, Money
refunded immediately if not satisffed.

DUKE & CO.
(Dept. RCI)

219,  ILFORD LANE,

iLFoRD ozrs, EssEx

Edited by RALPH E. HoRroN

Elements of
RADIO

ABRAHAM & WILLIAM
MARCUS

The clarity of the text combined
with first-rate diagrams will enable
the reader to understand fully the
theory of radio which will, in turn
greatly facilitate the practical work
of radio construction. The book
begins with the simple chrystal set
and goes on to the more advanced
sets ; at each level the comPlete
receiver is presented. Each chapter
deals thoroughly with every part ofa
radio set and includes a fust-rate
glossary. 12s. 6d. net.

George Allen & Unwin Ltd

1V



SMALL AI}VBRTISENf,ENTS
Readers'small adverlisemenrs wi[ be a@pted at 2d. per word, minimum cbarye 2l-. Trade advertisemenrs

will be accepred ar 6d. per word, minimum cbarge 6/-, If a Box Number is required, an additional charg3 oi
1/- wilt be made. Terms: Cash with order. All copy must be in haod by the 10th of the motrrh for inieftior
itr the following month's issue.

PRIVATE
EX. .A.IR MINISTRY DF RECEMR TYPE I 149 cover-

ing 2-20 Mcs in five bands. Has accurate aerial
matching unit combined, suitable for dipole or end-fed
t lpes ,  Has  s l igh t  fau l l  and  requ i res  e r te rna l  power
supp l ies  o f6 .3 \  &  250V.  Comple te  $ i th  l0  !a lves .  f5 .
TYPE 14 INDICATOR UNIT, with 9 in. CRT,
magnetic, with focus and deflector coils. Contains
three DET19, two 6V6 etc., & RF oscil lator giving
4kV. 94.-ISWL/G15, 61, Cavendish Road, London,
N.W.6.

H.A.ND FIELD GENERATOR. Gives 6V & 250V DC.
O.K. for Field Days, portable work, etc. 30/-. VCR
131 l2in. Electrostatic CRT, Green screen, short
persistence, similar to VCR97 technically. Fits
VCR97 base with grid & cathode rransposed. Higher
X & Y plare sensirivity. O.K. wirh 4kV E[IT. f,5.
Box  133.

TRANSMITTING VALVES. Type 832 twin beam
tetrodes, Fits 829 holder. Jusr the job for two
metres. l5/-. Rothermel crystal pick-up, Senior
modeM.-E. W. Jordi, 103, Gloucester Road,
London, S.w.7.

PHILIPS iommercial Battery Receiver, superhet
covers medium & two short wave bands. Complete
but less batteries !4.-J. Clarke. 39, Boston Park Road,
Brentford, Middx.

TELEVISION UNIT containing hard valve time basrs
and all assoaiated stages including 5CPl CRT, and all
power supplies for 200-250 AC mains. Built on APN4
(Loran) Indicator unit chassis. All ready to go, needs
only vision input from Rl 355 or similar receiver. First
class job for 310.-ISWL/G15, 64, Cavendish Road,
London, N.W.6.

10 in. MAINS ENERGISED SPEAKER, Marconi. In
cabinet with own power pack for 200-250V AC mains.
25 f .  Box  134.

FCR SALE. 3 valve gramophone amplifier. Built-ir
power unit and speaker. Housed in attractive mahog-
any cabiner. Suit mains input 200-250V AC. 4
qatts output, inpul suits either crystal or magnetic
pick-up. Brand new €6. Buyer coliects. Stevens, 53,
Madeley Road, Ealing, W.5.

MARCONI 10in. mains energised loudspeajcer, complete
with power pack, in strong wooden cabinet, for 240v
AC input. Excellent quality and guaranteed O.K.
30/-. Rothermel senior model crystal pick-up,
r*ntly overhauled by makers. Exellent con-
dition. 3of.-Box 129.

WANTED URGENTLY. Wire Raorder.-Full details
and price to G2DUV, 51, Kingscourt Road, London,
s.w.16.

fJ"rry', *o,o component $peciat ists
Wc havc thc mo8t comptchcneivc roge

of Redio Componcnte of cvciy etu!.

Our rcput.tion i6 you guamtcc.

If unable to call, plcecc acnd remp for

cuttcnt pdcc list.

(Dcpt. Rq

5 HARR0W R0AD' W.2 PADiin€ton
(Opposite Edgware Road Tube)

TRADE
Rl155 rvith Power Pack for 230 A.C.. outDut 6v6. and

Speaker .  In  Good cond i r ion .  Buyer  co l le i rs .  Neares t
gl1. Mallen, 12, Somerford Gardens, Bushbury,
Wolverhampton.

2.5 kV RECTTFTERS 2/-. 7Cs---61-. 7F'1, 7y4-416.
Co-ax 7d. yd. Toggles 8d. Trimmers 3d. Valve-
holders 4d. Many other bargains. Wrire for l ist.-
Annakin, 2, Sunnydale Crescenq Otley, Yorks.

" TELEVISION " T-I{ PRODUCTS Dresenrs Model
E.S.3  fw in -Deck  Te lev isor  fo r  rhe  Home Const rucror  :
uses V.C.R. 97 (not radar conversion). Sdnd large
S.A.E. for illustrated brochure.-T-H PRODUCTS
92, Leathwaite Road, S.W.ll. Battersea 4889.

WA\aEMETERS. The Class " C " No. I as reported
in  the  Apr i l  Rad io  Consr ruc tor ,  fo r  convers i ,on  to
A.C. or D.C. mains,20/- each, plus 5/- carriage.
Vibratior Packs, 6 volt, 1216, plus 1/- carriage. Aerial
meters, 5/-. B. Taylor, 183 Queen's Road, Hastings.

QSL's and G.P.O. approved log books. Samples free.-
Atkinson Bros., Printers, Elland, Yorks,

G6MN for the " best " QSL's and approved log books,
send for samples : G6MN, Bridge Street, Worksop,
Notts.

COMPONENTS for all circuits. Stamp for l ist. Smith.
98. Wesr Eod Road, Morecariibe. Eddystone,
Raymart, erc.

No Shop keeps oll you want-we
keep more than most. That's
why people say- 

.  f i  6
-  d e t r v

.w"rfll Pfobotry 
" sMrrHrs

" 
I - 

of Edgwore Roail"
Pay us a visit and see for yourself

H. L. SMITH & CO. LTD.
287.9 EDGWARE ROAD, LONDON, u/.2

Near Edgware Road Met. and Bakerloo

Phone PAD. 5891 :: Hours 9-6 (Thurs. I o/c.)

5 in. speakers with transformer 4,500 ohm to
4 ohm 1216. 3 in. speakers, cast chassis, 3 ohm
speech coil 8/6. Crystal diodes 3/-. LF Chokes
10Hy 100 mA 6/6. Midget 0.1 uF 0.01 uF 250V
216 dozet Electrolytics 15-15 uF 450 V DC plus
20 uF 25V DC 616. 16-32 uF 350V DC 4/6.
24V Motors 3in. x 2in. x 2in. with one inch
spindle each end 8/6. BC-624A Receiver 100-
156 Mcs. Valves are 3 of 12SG7. 1 of I2J5GT.
1 of 12AH7GT, I of 12C8, 3 of 9003, I of 9002,
10 Mcs IFTs, smoothing, 2 gang and 3 gang
'0005 tuning condensers. 35/- plus 7 16 carriage.

Post extra on orders under €1.

GARTAND RADIO (Dept. R.C.)
4, Deptford Bridge, london, $.E.4

Phonc3 TlDeway 3965.

' - t


