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Radio CONTACT

an entirely
new range

of

Valves

for

HOME CONSTRUCTORS

THIS ANNOUNCEMENT MAKES
RADIO HISTORY . . . ... ..

Graham Farish now enters the arena with an amazing range of valves designed and produced exclusively
for home constructors. Every valveis designed to give 1009, efficiency—tolerances are now guaranteed
which were hitherto unknown, even to the professional set maker.

Whatever your set, Graham Farish Ring Valves will improve reception. A comparative table showing
how to replace your present valves with Graham Farish Ring Valves is free for the asking.

A REVOLUTIONARY SHORT WAVE SCREENED GRID H.F. VALVE

Known as type SWG2, this valve has many unique features and is the only one of its type available.
The normal screened grid valve is entirely unsuited to the special requirements of short wave
reception, due to the losses introduced by the bakelite insulation between anode and grid. In the
SWG2 valve we have developed a special no-loss grid connection which is taken to the top glass
insulated contact, whilst the screen is attached to the normal grid connection on the base. A further
improvement is the complete screening of the anode, which renders the valve absolutely stable
without loss of efficiency.

GRAHAM FARISH LTD, BROMLEY, KENT
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Type SUS. A really substantial slow-motion condenser
of *0005 mfd. capacity, supplied complete with full vision
Mystic Drive which requires no special panel

cut-out. The full vision floodlit scale is engraved 6/6

in dual colours. Price

SNAIL DUAL RATIO DRIVE AND
ESCUTCHEON

Can be suitably used with the short-wave variable con-
denser,or withthe twin-gang condenser, Type DL5.
The Driveis all-steeland provides ratios of 8-1 and 3 -
64— withadialmovementof270°. CostofDriveonly

Escutcheon, domed scale, pointer, lamp holderand fixing
screws are supplied separately at 3/6.
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FORMO SHORT-WAVE COILS

Are wound on formers of Frequentite ceramic material.
Undoubtedly the most efficient short-wave coils available.
Designed to pluginto the Formosingle or 2-way
coil stands. Type B 12/25 metres, Type C21/50 3 6
metres, Type D 38/102 metres. Each

ot Secadeast [Sand

TWIN GANG CONDENSER

This ever-popular model is now re-designed with die-
cast rotorand stator assembly. Constructed on really
sound and robust lines with a minimum of insulating
material, resulting in losses of a particularly
low order. Type DLS with trimmeron end
section but without dust cover or d-ive,

Type DUSa as illustrated, complete with Mysdic
Drive and escutcheon and with additional air- I I .
di-electric trimmer on the front section /

Type DUS5 as type DU5a above, but |2 ’6
sunplied complete with dust cover.

MONGST designers, con-
A structors and experimenters
in all parts of the world, the name .
FORMO is the first that comes
to mind when choosing tuning
SHORT-WAVE VARIABLE CONDENSER
Has die-cast rotor and stator vanes on a spindle in-

sulated with ceramic material. The bank of vanes
is mounted on a ceramic base. res.lting in

British design and workmanship. mm eci 00016 mia. """ " 3l6
By closest contact with those who build their own radio, and by
strict adherence to an unswerving policy of quality at all costs,
the supremacy of FORMO prcductions remains unchallenged.

condensers and coils. This famous
name stands for all that is best in

REFER TO PAGES 50-1 FOR COMPLETE LIST OF PRICES
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SENSITY IRON-CORED COILS

Represent the greatest advance in scientific coil design
in recent years. Litzendraht windings on a bobbin of
entirely new low loss material mounted on Frequentite
base having negl:gible H.F. lossges.

Type Ul, Universal coil, which can beused i all asrial
and anode circuits, has full transfarmer winding
complete with reaction - -

‘Type T!, aerial coil without reaction.

Type Al, aerial coil with reaction Each 5 -
Type PPI, H.F. coil . o

FORMg

PRODUCTS LTD.
//

SENSITY GANGED COILS

Comprise a variety of ganged and matched units
of similar construction to the single coils, but
mounted on a chassis complete with wave-change
switching.

Type AH, matchedaerialand anode coils, both
with full transformer winding. Switching 106
in both primary and secondary windings "~

Type AH /G, as above, but with auxi- 126
liary filament and radiogram switch, Price " .

Type BP is a band pass ganged unit suitably
matched for a band-pass circuit pre- 106
ceding the Ist valve Price "™,

Type BP/G, as above, but complete with 126
filament and radiogram switch.  Price "%,

ISSUED BY FORMO PRODUCTS

MASONS HILL,

BROMLEY, KENT

PAGES 50-1 FOR COMPLETE LIST OF PRICES

TWO-WAY SHORT-WAVE COIL STAND
Accommodates two Formoshort wave coils and soavoids
constant coil changing. Frequentite ceramic insulation
used throughout. Either of the two coils can

te switched in or out at will by means of the 2 6
switch incorporated. Price

Auxiliary Switch (for filament and phones-to-speaker)
2/- extra.
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O SINGLE SHORT-WAVE COIL

STAND
Designed to accommodate any one of the single Formo
plug-in short-wave coils as illustrated.  Ex-
tremely low loss construction, Frequentite cera- I -
mic insulation being used throughout.  Price

SENSITY SINGLE COIL UNITS

Similar in characteristics to the Sensity single iron-
cored coils, but accommodated on a chassis
with the necessary wave-change switching. 6 6
Each
With additional switch for filament and radio-gram
2/- extra.




The Graham Farish Range

. Pop Terminal Mount.

. Universal Turret Switch.
. Snap 2 Point Switch.

. Snap 3 Point Switch.

. Disc H.F. Choke.

. Ohmite Yolume Cantrol.

H.F. Choke Type L.M.S.

. Quip Q.P.P. Transformer.
. 9 Pin Valveholder.

10.
.

12,

13.
14,

I5.

16.
17.

5 Pin Valveholder.

S.W. 4 Pin Baseboard
Type Valveholder.

S.W. 7 Pin Baseboard
Type Valveholder.

4 Pin Valveholder.

S.W. 7 Pin Valveholder
Chassis Type.

S.W. 5 Pin Valweholder
Chassis Type.

Mains Choke.

Max Transformer.

18,
19.

20.
21.
22,
23.
24.
25,
26.
27.

28.

29,

30,
3.

32,
33.

Issued by
GRAHAM FARISH LIMITED,BROMLEY KENT

Audion R.C.C. Unit.

Horizontal Ohmite
Holder.

Vertical Ohmite Halder.

Heavy Duiy Ohmire.

I} Watt Type Ohmite.

Standard Grid Leak.

Kone-kap Grid Leak.

Short Wave H.F. Choke.

Mains Transformer.

Pip General Purpase L.F.
Transformer.

Litlos L.M.L. Condenser
and Litlos Reackion
Cond.

Litlos Differential
tion Con

Fixed Mica Condenser,

Mansbridge Type Con-
denser.

H.F. Choke Type H.MS
Tubular FixedCondenser.

Reac-
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PR()BABLY the most interesting
and exciting thing in an editor’s
life is his morning post-bag. One
might suppose that constant corre-
spondence on the subject of radio
would become monotonous, but this
is hardly the case. In my last letter
in these columns I invited corre-
spondence from readers, and the
resultant response has Dbeen aston-
ishing. Letters from all over the
world touching on an infinite variety
of radio subjects arrive by every
mail, but what is perhaps more
pleasing to me than anything else is
the wealth of evidence that Coxtact
designs are responsible for a vast

increase In the number of home
constructors.
The DBattery-operated  Nensity

Super,” which was fully described in
our last issue, certainly revised all

EDITORIAL & ADVERTISEMENT OFFICES :
“RADIO COXTACT,” 153, MASOXNS HILL,

standards of home constructed re-
ceivers, and every mail brings further
evidence of magnificent results
achieved with this ecircuit.

The most popular request from all
readers is for short-wave circuits and
components. In this issue we show
our first short waver, and once again
we are relying on the Giraham Farish
and Formo people for most of the
components  specified. Their new
range of short-wave components is a
grand effort and will undoubtedly
open up a tremendous demand
amongst constructors who have
hitherto found first-class components
of this nature to be absolutely pro-
hibitive in cost. The ultra short
waves will add a thrill to constructing
and listening such as you cannot
experience on a standard broadcast
receiver. In England the ultra short

BROMLEY, KENT.
Neptemler, 1935,

waves are commonly regarded by
constructors, and even by the manu-
facturers of complete sets, as some-
thing extremely difficult to handle.
This impression is entirely wrong,
and although technique differs some-
what from reception on the broadcast
bands, the finest results can be
obtained if due care is given to the
construction of the set and the
choice of the components.

Once more may I say that I shall
be very intercsted to hear from you
again, particularly te receive your
reports on the first of the Coxtact
short-wave receivers.

o
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CONTACT ANNIVERSARY

[ feel sure my readers will ageee that this,
the first birthday number of RanroCoxTtacr,
is a really bumper issue and fully justifies
the reputation we have acquired sinee first
coming into action at the 1934 Olympia
Radio xhibition.

I am going toconfess that in the carly
days of the first issuce C'oxTacT was regarded
purely as an experiment.  Disappointment
has been expressed in some quarters that
during the first vear of its existenee only two
issues were published. but I should remind
readers that thix in itself was part of the
agreat experiment. It was considered that
new developments in radio were o few and
far between that a magazine published
purely for home constructors could hardly
justify a weekly or even a monthly edition.

Coxracr has ereated just the atmosphere
which was neeessarv. and every issue ix now
awaited with the keenest possible interest.

SETS FOR EVERY TASTE

In this issue 1 really feel our designers
have execlled themselves, One of the finest
and most cagerly awaited developments ix
obviously the © Discovery” N short
waver.

As | mentioned in these coluinns in
Coxtacr Noo 20 | knew of the pending
developments in moderately priced short-
wave components by one or two manufac-
turers. and | had in mind particularly the
Graham IFarish and Formo organisations,
I say without hesitation that without their
magniticent efforts in this respect such
simple, business-like and efficient designs
as the “ Discovery” short waver could
never have seen the light of day.

[t is a pity so manyconstructors are under
the impression (an entirely erroncous im-
pression) that short-wave reception is a
hobby oniv for the expert and not for the
novice, A little conmon sense plus blind
faith in the advice and instructions given hy
the designer will give vou the finest possible
results,

Nhort waves have literally brought the
ends of the carth together. Tt is, in faet.
simpler to listen to America or Australia

on a short waver than it is to listen to
many of the moderately powered Con-
tinental stations on an ordinary broadcast
receiver.  Problems of seleetivity are un-
known.and when the time arrives for general
reception on the 5-20 metre hand there will
be no such thing as an unselective receiver.
as it is almost impossible to overcrowd the
cther at these frequencies.

A NEW RADIO TECHNIQUE

The introduction of ultra-short waves
has called for an entirely new technigue
in the art of circuit design and sct construc-
tion. Developments of inealeulable value to
short-wave listeners are taking place in the
laboratorics of the raw material suppliers,
[n particular, low-loss ceramic materials are
fast becoming the vogue. This is not just a
worthless faxhion, but something which has
proved itsclf in every respeet. I understand
that the manufacturers of ceramic materials
are working at terrifically high pressure, and
only those component manufacturers who
were  far-sichted cnough to bhook  their
reguirements many months in advance will
be fortunate cnouch to incorporate this
materiat in their 1936 range of componentx.

THE ALL-ELECTRIC BOOM

Until quite recently, home constructors
consistently ignored designs for all-cleetric
sets. It was apparently considered that
they had sufficient work in hand to satis-
factorily construct and operate a battery
receiver. without having to worry about
the intricacies of mains supplies.

Many thousands of you are now beginning
to realise that a battery set has obvious
limitations and, further, that handling the
ordinary house-lighting supply ix quite a
simple matter. calling for no special ¢xperi-
cnee or technical knowledge.

The release of the battery operated
Nensity Super in onr last issue immediately
hrought forth thousands of requests for a
similar receiver operated from the mains,

and our designers have. therefore, obliged
with designs for the AL Sensity Super.

I must not attempt to deseribe the set
in these columns. but [ will say that for
the enthusiast who requires an easily oper-
ated family set ecapable of receiving home
and foreign stations with a minimum of
cffort at good quality and exceptional
strength, no finer set ix available than the
AL Sensity Super.,

A NEW DEPARTURE

It may appear strange to yvou that a radin
journal such as Coxtaer. hitherto regarded
and intended as an exelusively constructors
paper, should give valuable space to the
subject of factory-built sets,

The departure from our usual policy is
brought about by the introduction of the
Graham Farish Model No. 333 battery re-
ceiver recently placed on the market by
Graham Farish. Limited.  Ineredible as it
may appear to you. dear reader. as an
enthusiastic construetor, there is a very
large number of listeners who freely admit
their inability to build even the simplest
straight two. 1t is to these people. there-
fore. that the new set will largely appeal.

Thix, happily, does not mean that the
Graham Farish interest in the component
market ix lessening in the slightest degree.
Rather does it mean that they are heing
guided by popular public opinion and mak-
ing available to the non-constructor many
of the circnits developed in this magazine.

FINANCIAL HELP FOR THE CON-
STRUCTOR

Another stage in the expansion of this
go-ahead coneern ix the development of
hire-purchase facilities on kits and com-
ponents, as well as complete sets, 1t is
believed that many otherwise enthusiastic
constructors have heen talked into buying
a complete factory-built receiver by a com-
mercially minded  dealer who has had the
backing of the set manufacturers’ hire-pur-
chase schemes.
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These facilitics are now available to all
home constructors, and I cannot help
feeling that an enormous expansion  of
sales will result.

TELEVISION

Those of you who anticipated a peep at
the latest  television  developments  at
Radiolympia will by now be getting over
what must have been a very keen dis-
appointment.

The Exhibition authorities deereed that
since television was not

l

RADIOLYMPIA AND THE CON-
STRUCTOR

No far as the ordinary listener iz con-
cerned. and by the ordinary listener I mean
the type of person who only understands
that somehow music and speech is made to
come out of a beautifully polished box, they
were adequately catered for by 90 per cent.
of the manutacturers showing at the Fxhibi-
tion. To the serious-minded constructor,
who enjoys his radio as the ordinary listener
can never understaid enjovyment, the centre

l

!
|
l

techinical nature could have hix
question answered on the spot.

The assistants at the other counter, who
were primarily there to deal with hire-pur-
chasc enquiries, told me that the new hire-
purchase system on components was causing
enormous attraction, and it will be interest-
ing to sec how this innovation reacts on
constructors during the busy time of the
vear,

Incidentally, T had the pleasure during
my visit of making the acquaintanee of

Elsic and Doris Waters.

every

yvet a eommercial  pos-

sibility or a proposition {
which was developed
far  enough to  be

administered  to  the
public, nothing in the
nature  of  television
apparatus, or even
literature, should be
allowed in the Ixhibi-
tion.

As I hinted in these
columns some time ago,
all sorts and conditions
of people connected
with  television  are
making statements in
the national and in the
technical — press,  but
none of them appear
to have the stamp of
real authority, and as
these lines go to press
the position of tele-
vision  seems  to be
nmuch in the same state
as it has been for many
weary months past.

May [T again assurc
my readers that every-
thing possible will be
done to give vou the
carliest news in these
columns, and that al-
though our designers
and techunical men are
it closest possible touch
with cach stage of de-
veloprient, we do not
desire or intend to puif
these eolumns with tele-
vision articles of mere
passing interest.  Our
aim is to give you con-
struetional articles upon which yon can
act and develop your knowledge of the
new seience.  This can only be done when
the B.B.C. transmission system is  made
known. and when the necessary components
and accessories are available in appropriate
form.

One can casily foresee the tremendous
strides which television will make as soon
as any sort of start is made.  When the
radio bomb-shell burst  over an  aston-
ished world more than a deeade ago. it
embraced a science completely new to all
except a favoured few. To-day, radio is
almost a eommonplace. and much of what
we have since learnt will apply to the
science of television.

Won't Walter be pleased !
Waters, putting the finishing touches to their o
Gert ?) wields the screwdriver, while Gert (or is

of attraction was undoubtedly the combined

effort by CGraham  Farish and  Formo
Products in the Main Hall.

For sheer efticiency and  interest  thix
aisplay needed a lot of beating.  The

entire magnificent range  of  constructor
components was displayed in well-lighted
windows at eye level on two long sides
of the stand. and at both ends of the
stand counters were so arranged  that
all who were interested could immediately
help themselves to  literature on every
conccivable radio subject.  Efficiency and
courtesy were pleasantly mingled by the
three technical assistants stationed at one
of these counters, where any constructor
requiring assistance or information of a

Two of our most popular radio stars, Elsie and Doris

wn Sensity Super.
it Daisy ?) follows the blue-print.

otherwise  “Daisy and
Gert ” of radio fame,
who were seated at a
table in what appeared
to be a Dutch garden
lay-out in the centre of
the G.F. stand, absorbed
and thrilled over the
construction of the
Sensity Super Kit.
Apart from a few odd
spots of bother, sueh ax
treading in the fountain
pool and swallowing 2
fow serews, they made
a fine job of this very
popular kit. Anyway.
if you hear undue o0s-
cillation down Regent's
Park way vou will know
who and what to blame!

“CONTACT” STILL
LEADING!

Tt is quite usnal for the
sub-cditorial staff to
accuse their venerable
chicf of “stealing all the
thunder,” and letting
his pen run riot on hot
items of mnews which
might justifiably appear
in the technical columns.

Nevertheless, 1 know
that when the time
arrives for all  the

“subs ” to be full-blown
editors  they  will do
exactly as I am doing.
My particular piece of
news on this occasion
refers to yet another of
the far-reaching arrange-

Daisy (or is it

ments with various
manufacturers which the technical statt

are constantly making to keep CoNTact
plumlb in the front of radio journalisni.

As vou are doubtless already aware,
Press designers have never been able to
¢ eall the tune.”  They have had to rely,
o far as valves and components generally
are concerned, on the standard productions
of various manufacturers. We have now
been able to make satisfactory arrangements
with Graham Farish Limited (whose range
of Ring Valves is used for the first time
in this issue) whereby any speeial type of
-alve required by our techuical department
can. within reasonable limits, be produced
for our use. As you can imagine, the possi-
bilities are endless. and we feel sure readers
will welcome this innovation.
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WELVE months ago, when the
first number of Rapro CoxtacT
was being produeced, the Editor
asked me to write an article
and to deseribe a type of recciver having
a wide and popular appeal.  The utter
astonishment and consternation of my
colleagues when T produced the 1935
Stentorian defies all description. In their
anything but humble opinions, a radio

HE o

The receiver won't be wasted anyway,
because there are always the old people to
consider who like to listen to music, and
by that I mean beautifully reproduced
musie, merely by simply turning the
switch,

Talking of switches brings me to one of
the fundamental changes in this design.
Mono control, introduced by Formo Pro-
duets, Limited, carlier this year, is now
inecorporated in  the 1936  Stentorian,
and although most of you know the
exact meaning of mono control, I am

|

|

|

THE BASE-BOARD

First of all you must make up your mind
about the base-board. The illustration
on page 11 will show you how to con-
struet your own from three pieces of wood
although I take it that having decided to
build the set you will want to house it in
one of the very attractive and dignified
Laurenee cabinets specially designed for
Contact circuits. 1In this case the base-
board is supplied free with the eabinet. 1
do strongly advise that you order the
complete cabinet and base-board beforc

STENTORIAN THREE

WITH MONO CONTROL

receiver without one or more H.F. stages
is not a radio set at all, but just a reproducer.

However, the Editor being wise in his
years, and ignoring the blandishments of
his H.F. high-brows, passed the article
for print. From the time that Coxtacr
XNo. 1 made its bow, I have been able to
say “I told you s0.” There ean be no
room for regret that the Stentorian 3 was
published, the eomponent manufacturers
eoncerned having ample evidence that this
type of receiver still has a very large follow-
ing and that the Stentorian 3 was, in faet,
built by thousands of eonstruetors.

In most of the correspondence received
from those who built the recciver the out-
standing feature was undoubtedly the
tribute paid to quality of reception.
Therein lics the sceret of the success of
this particular eirenit, and therein also lies
the reason for the 1936 Stentorian which
I am about to deseribe.

It is well known that the requircments
of constructors vary enormously. Some
want superhets, others want one or two
stages of H.F., but a true ecnsus will show
that there are still thousands who regard
quality of reproduction as of paramount
importance. With this latter class 1
heartily agrce. Very few people can
realise how wmuch has been done at the
transmitting end of the broadeast system
to make it possible for even the humblest
receiver to give decent reproduetion of
speech and musie. [t is incredible that
80 many listeners prefer to chase the
elusive foreigner rather than listen in
peace and quietness to broadcasts from
purely local stations, with a few of the
higher powered Continental broadeasts
thrown in as a stand-by, when the B.B.C.
educationalists run riot.

I am not trying in this article to convince
the eonfirmed knob-twiddler that his point
of view is all wrong, but [ would like him
to put the 1936 Stentorian together and
compare the quality of reproduction with
that of, say, a superhet.

going to explain it briefly to those who
do not.

In short, a multiplicity of switch controls
is now completely eliminated. The on-off
filament switeh, the switch from medium
wave to long wave, and also the switeh
over from radio to pick-up, is now
incorporated in the Formo Nensity iron-
cored coil unit. This makes for simpler
and neater constrnetion, and a somewhat
less eomplicated and more symmetrical
lay-out.

Of the cireuit itself I am going to say
very little, simply because there is very
little that can be said. Before getting
down to the job of construeting, however,
I feel that 1 should not be doing justice
to the manufacturers without making
reference to the new valves specified in
this eireuit. 1 refer, of course, to the
new Graham Farish ring valves, from
which range I have chosen the detector
valve No. DX2, the first awmplitier valyve
No. LF2, and last, but by no means least,
the medium

power pen-
tode XNo.
PT2 The
latter valve

is  included
in the new
circuit in
deferenee to
the wishes of
those who
asked for a
somewhat
greater out-
put, and less
current con-
sumption
than that of
the large
triode power
valve pre-
viously used.
But now to
work.

| you begin the constructional work, because,

I

bearing in mind the beautiful finish of the
cabinet, I ean imagine no better incentive
to indnee you to take a little care with
your assembly and make it worthy of its
housing. However. in case you already
have a suitable cabinet, here are the dirce-
tions for putting the base-board together.
A piece of 3” plywood nmst he obtained
which is sufficiently large to eut into three
picces of exactly the dimensions shown.
The 11} in. by 8} in. picce forms the base-
board, while the 2% in. by 81 in. pieces form
the two sides which support the base-board.
Certain wires are allowed to pass through
the base-board through holes which can
be drilled in snitable positions after the
components are screwed down.

CONSTRUCTION

The reduced size wiring diagram accom-
panying this article is so extremely clear
that hardly any instructions are necessary.
For the benefit of those who prefer to work

Handsome—fsn’t it :
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from a full-size bluc-print,

I understand that copics

are available from the
Editor, price 1s. each post
free.

71936

STENTORIAN 3

First serew down to the

basc-board the  bracket
holding the 0-0005 mfd.
aerial condenser whieh i
mounted underncath the

BLUE PRINT

Ne7

/-

chassis. This small job
will not be quite so simple
if you leave it until after
vou have mounted some
of the other components
on  top of the chassis
Next serew down all the
other components on the
base-board as indicated on
the lay-out. Care should —
be taken to mount the Max ‘
transformer with the let- |
tering the right way round, ‘
otherwise  your terminal
conneetions will differ from ‘
those shown in the blue- |
print and may lead you |
into a spot of bother. Thix ‘
can be very casily cheeked i
off as the 0-006 mfd. tubu- ‘
lar condenser can be con-
nected up by its own wire
cnds from the plate of the
middle (or first L.F.) valve
to terminal 1 of the Max
transformer. |
To make the wiring quite
clear in the wiring diagram
it was not possible to show
the exaet positions on the i
basc-board of the four
components which project |
through the front panel.
The coil, the variable re- |
action condenser, and aerial ’
|
|

SPEAXER

condenser, should all be
mounted  flush with  the
cdge of the base-board, but
if vou find that the spindlc
of the coil switch projects
further forward than that

O

1
O w003 oiere !
CONDENSER

———— z
e ——————
= '~_,%

OAAMIOWAT
a

FONMOWATT

FORMOWATT
25000

[B=cA

of the reaction condenser.
thus making the knobs
appear not quite svmmetri-
cal, then mount the coil

slightly further back so
that the knob will fit
almos® flush with the panel.
WIRING

It is a good plan to put a small cross over
cach wire on the wiring diagram as you fix
its counterpart to the receiver. In this
way vou can check off yvour own wiring
with the wiring diagram without any
possibility of crror. The Formowatt resis-
tors and the tubular condensers are provided
with their own connecting wires, and the
base-board Jay-out has Dbeen carcfully
arranged so that these components can be
wired straight to their respeetive terminals,
Quite a lot of juggling had to be done in
order to make this great simplification in the
wiring possible, without impairing the
perfeetion of the lavout from the electrical

A full-size blue-print can be obtained

point of view. I vou find yvou cannot
casily fit the resistors and  tubular con-
densers. it means that you have not serewed
down the components exactly in their right
position.

Bear in mind that the connecting wires
to these small components are not insulated,
and voushould, therefore, slip a small picee
of Nystoflex sleeving over them in ovder to
prevent any possibility of their touching
any terminals for which they were not
intended.  When fixing the flexible battery
leads to their respeetive terminals it is
important to twist the strands together
tightly, because any loose strands may get
caught in the serew thread. and if you
tighten up when this happens yvou may twist
the whole terminal, and yon will then have

World Radio Histo
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from the Editor, price |/-

to unserew the component from the base-
board and tighten up the terminal from
underneath.

By the way, if you are interested in nice
straicht wiring with c¢lean corners, I recon-
mend the use of Glazite or a similar insu-
lated wire, which is usually purchased from
vour radio shop in eoils.  Uncoil the whole
length of wire and streteh it as taut as
possible.  This will take out all those nasty
little kinks which will otherwise appear in
vour finished wiring. To hare the ends of
vour lengths of wire, ent through the in-
sulation with an old razor blade. 'This will
give a very clean and professional appear-
ance to yvour wiring. Further little refine-
ments can be added to vour job by fixing
indicating tags on the flexible leads to the

b
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detector position,
marked on the
wiring diagram V1.
Next  comes  the
L.F. amplifier
valve, No. LF2,
which is marked
on the wiring
diagram V2. The
pentode valve is
fitted into the 5-pin
socket marked V3,
and you will oh-
serve that the
tlexible lead from
the plate of this
valve - holder goes
direct to the loud-

The 1936 Stentorian Three chassis completely assembled and wired

batteries and acecumulator, and while these
refinements may not be necessary. theyv do
make for ease of construction and may be
necessary if the set is to be operated by
somebody who has not buiit the set or who
does not understand the circuit. T must
now assume that yvour wiring is complete
and that the chassis has been safely tixed
in the cabinet.

TESTING OUT

First of all connect the speaker leads
from the chassis to the two terminals of the
loudspeaker transforiner. Al my  tests
were carricd out very satisfactorily on a
W.B. Baby Stentorian loudspeaker, and I
found that correct matching to the output
valve was obtained by connecting to the
terminals marked 0 and 2, If you are
fortunate enough to possess the new type
Baby Stentorian speaker, vou will find the
correct matching can he obtained by merely
plugging in the small wanderplug provided
with the loudspeaker in its appropriate
socket. You can best determine the correct
socket by changing over while listening to a
progranine.

Next econnect the acrial and earth to
the terminal mount on the back of the
chassis. The former should be as high as
possible and approximately 50 1o 60 feet in
length, including the lead-in.  Take care
to keep the tead-in well away from the walls
of the house. and bring it in through a
window hy means of a well-insulated lead-in
tube. The earth connection should also be
as short as possible, preferably to a ground
conneetion outside the house. In many
ways a water pipe carth is quite eflicient, but
unless you understand the exact Jocation
of the water pipe. yvou can never tell how
far the pipe runs before it actually reaches
earth. Quite a good scheme is to use a
Graham Farish Filt carth which will remain
damp and provide a good earth eonneetion,
even in the driest possible weather.

The next step is to fit vour Gralam
Farish Ring vaives into their proper valve-
holders. The DX2 valve is fitted into the

speaker.

And now we
come to the H.T.
battery, the L.,
accumulator and
the grid bias bat-
tery. These ean he
of any sound and
reliable make, but do not try to eccon-
omise ou the H.L. battery.  Whilst the
current consumption of the 1936 Stentorian
is mot exeessive by any means. it is necessary
to feed adequate power into the set to get
maximum results. The conneetions to the
hatterics are extremely simple, and are very
clearly shown on the wiring diagram, and I
do not think it is necessary to dwell on this
subject at any length. The hias applicd
to the last valve should be chosen with
care, for it is here that the question of
quality is often decided.

RECORD REPRODUCTION

Before leaving this business of conneeting
up, may | add a few words for the benefit
of those who wish to use their Ntentorian
for electrical reproduction of gramophone
records.  The cireuitis ideal for this purpose
and all you require
s a spring motor
and a pick-up with
a built-in ov
separate volume
control of approxi-
mateiy  30.60,000
ohms. 1 obtained
perfestly  amazing
results with an old
portable  grano-
phone  which had
one of the new
Graham  Farish
compensated  all-
bakelite  piek-ups
fitted in place of
the wsual tone-arm
and sound box, All
that [ had to do
was to take the two
leads from the pick-
up to the terminal
mount at the hack
of the receiver, and
my  garamophone
records were repro-
duced perfectly
throuzh the W.B.

Baby Stentorian loudspeaker. By the
way, don’t forget either to disconnect the
acrial  or de-tune the receiver, before
you put your records on, otherwise you
are likely to hear a peculiarly interesting
mixture,

If yvou are in any doubt at all about fixing
or using the pick-up, let me give you a tip.
[n front of me as [ write [ have one of the
finest picees of literature any constructor
could wish to handle. [ refer to a leatlet
dealing with the Graham Farish compen-
sated pick-up, whichis called = The Pick-up
and its Uses,” and it explains in really
readable and non-technical language how
the pick-up may be used with any type of
battery., A.C. or D.C. reeciver, and how the
best results can be obtained.  The Editor
will be pleased to send any of my readers a
free copy on request, and whether vou
intend using your pick-up right away or
in the dim and distant future, you should
certainly make sure of getting a copy.

I antafraid | have wandered from the job
in hand mainly beeause [ an really en-
thusiastic about the 1936 Stentorian as :
record reproducer.  But to proceed.  First
make sure that the mono-conirol switch
on the Formo coil unit is turned in an anti-
clockwise direction as far as it will go,
hefore you connect up yvour accumulator.
This is the filament switch portion of the
control and your receiver will now be off.
Turning the control switch one stage in a
cloekwise direction will bring you on to the
medinm wave broadeast hand.  Before pro-
ceeding further, just disconnect the wander-
plug from the H.'E. battery and replace it
in position. This should produce a loud
plop in the speaker, and if it does not yvou
should eheck over the wiring again as you
have probably made a mistake, such as
leaving a wire out, or connecting one or
more wires with the insulation not properly
removed.

However, we will assume that yvou have
not heen slip-shod in your assembly and

The 1936 Stentorian Three plan view of chassis assembly
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that everything is now correet, and you are
ready te make a preliminary test on actual
broadcast. The Mystie dial control in the
centre is the station selector, whilst the
small knob on the right of the panel is the
reaction control. Use this latter with
care, and only when it is necessary to
huild up volume from a weak signal.  The
small knob below the main station selector
provides variable sclectivity.  In effect this
cnables vou to adjust the length of your
acrial to suit the coil. [t entirely depends
on the conditions under whieh you are
operating the reeeiver, and by this [ mean
the locality in which yvou are operating, as
to whether vou will find the use of this
control really necessary or beneficial. 1t
is, nevertheless, just one of those little
refinements whieh help to make this an out-
standing civenit of its type.

Revolving the main tuning control of the
Mystie drive will tune in nearby stations
with the reaction control and the variable
selectivity control at minimum. To locate
more distant stations increase reaction by
turning the control in a clockwise direction,
then retune with the main dial, At eertain
points on the dial a whistle will be heard,
and at these points stations can be tuned in
by twrning the reaction control in an anti-
clockwise direction. The ability to tune
a rveeeiver of this type efficiently, largely
depends on practice, and half an hour with
the controls will teach you far more than I
can in these pages.

Going back to the mono control, the
seeond turn in a clockwise direetion will
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The 1936 Stentorian Three circuit diagram

bring vou on to the long waveband, and a
third and final turn will switch you over
from radio to pick-up. Inthelatter position
none of the panel controls need be used
when vour aerial is disconnected, althongh
the same purpose is served by merely de-
tuning the main control knob or station

scleetor.  Here, then, vou

have the ideal family set.

Mystic Drivo
condenser

condenser oa 00 oa
2 Graliam Farish component. brackets
1 Formo CA/G coil unit .. ..
2 Graham Farish 4.pin valve-holders
1 Graham Farish 5-pin valve-holder .,
1 Graham Farish Dise H.EF, ehoko

1 Graham Farish Max transformer

densers o8 0a
«L#‘(n'nmwﬂ.tt resistors 1 —
| 2-m(~guh]m )
;3;:)3::‘:)(:{:‘:“ -at 101, each
25,009-0hm I
2 G#hiam Farish Pop teeminal mounts

by the designer : —

(Uraham Farish)
120 VU LT, hattery
13 V. G.B. battery
2V, 40 \h. aceumulator !
W.B, Buby Stontorian loudspeaker
10 ft. connecting wire.

]
Any pood
make.

VaLves.
Srabam Farish Ring detoctor type DX2

rr: .. .. o0

COMPONENT PARTS REQUIRED
FOR THE 1936 STENTORIAN

1 Formo 0003 SUS typo condonser with
1 Graham  Farish  0-0005 mfd. itferential

1 Graham Farish 0'00'03 m‘f;l. diiT.erentivu‘l

1 Graham Farish 00002 mfd, Mica condenser

2 Graham Farish 0006 mfd, Tubular con-

Tho following aceessories are recommended

Laurenco  walnut  cabinet with  baseboard

Grahan Farish Ring L.F. inplifier. type LE?
Grabam Farish Ring output pentode, type

It is extremely simple to
build and even more simple
to operate, and can be relied
upon through many vears of
service to give you a quality
of reproduction whieh will be

sood. .
6 the envy of all vour listener
friends.
L The startling results ob-
S tained with this simple
08 circuit are due in no small
8 4 measure to the excellence
‘l' ‘; of the eomponents incor-
2 porated.  Three. ov  even
[ two, vears ago, components
16 of equal quality would have
30 cost at least twice the
amount,
Nothing,  however,  has

3 4 been sacrificed to keep the
price of this sct so low,
nor  has anything been
included  which is not
necessary  and  strictly  in
keeping with modern radio
practice.

By the way. talking of
price, 1 am going to give
vou a tip which will save
you monev. 1 suppose a
number of yvou who intend
to build the 1936 Stentorian
G will be tempted to use up
eertain - components  which
b you already have by vou. |1
don’t blame you—hut, in
vour case, 1 can’t help vou.

[ 3
C
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If, on the other hand, you intend to start
with an eatirely new set of parts ~as
speeified ”-—take my tip and buy one of the
Craham Farish Approved Component Kits.
These very lively people have decided to
market the complete range of components
neeessary for the 1936 Stentorian in kit
torm, and the eomponent only kit will be
known as Kit A,

The component kit eomplete with speci-
ficd valves will be known as Kit B and this
is where vou can save money. The Kit A
costs 34s. 8d., and the speeified Ring
valves 24s. 6id., or, in other words, a total
of £2 19s. 2d. If you buy Kit B, vou will
find that your total outlay is £2 15s. only.

I' understand that the manufacturers
make this reduetion for two reasons.
Iirstly, packing and distribution eosts are
considerably reduced and the saving is
passed on to you. Seeondly, and most
subtly important, you are encouraged to
buy brand new valves and components and
so give vour set a fair chance to show its
paees under the best working conditions.
[t may be hard to put on the retired list a
trusty old valve which has done veoman
serviee for years past, but you are bound
to find new valves more ceonomical and
certainly far more cticient.

If there is anything further T can do to
help vou—if any little problem arises
hefore or after yvou have started. just
drop me a line via the Fditor.
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Baseboard dimensions and construction
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SENSITY SUPER

S this heading conveys, this

article is written on the subjeet
of the expericnces we. the designers
and constructors, have had with the
Sensity Super.

It might be thought that having
put overa successful design—one that
can without doubt be called univer-
sally popular—we should be content
to * let sleeping dogs lie ” and quictly
pat ourselves on the baek.  The latter
we certainly have done, but we do
feel that to those who have built the
sct. and even to those who have not,
a little more might be said about it.

Let us first assume that you are
onc who has constructed the Nensity
Super. Are you getting the results
that you undoubtedly should? A
survey of the reports from our Service
Testing Department indicates that
although we have made it as simple
as we possibly can on the average about 1
in 300 has made some slight slip. Slight as
this might have been it has been sufficient
to cither (a) reduce considerably the sensi-
tivity of the receiver or (d) made it im-
possible for the recciver to work at all.

If you are one of the “a ™ class then it
is quite possible that at the outset you were
a little disappointed, but that you have
continued to work the receiver in this con-
dition. assuming that you could not cxpect
anything better. By this I do not mean
to say that vou should immediately say
“1 wonder if 1 have Yeally got this right 2
and commence to disembowel yvour Sensity
Super in the hope that you might even get
something better.  What 1 do mean is that
if your receiver does not appear really lively
and does not give more than adequate
strength for your requirements, both on the
locals and on some of the stronger foreigners,
then there must be something wrong.

Again, referring to our Nerviee Test
Department, we find that amongst the
faults in receivers are : reversed transformer
connections ; wires not bared before being
serewed under terminals;  badly ganged
condensers, this also covers damaged con-
densers which ave consequently untrim-
nuble ; faulty valve leg contacts; faulty
components.  Of eourse, there are other
causes, such as one in a reeciver which
was actually inspected by us in whiel the
constructor, having apparently min out of
wire. used some string to finish the con-
neetions !

We are only concerned "with what the
majority do, sinee it would not be possible
in the space devoted to this article to give
you a fully detailed veport.  No much for
the reeeiver itself.

|

|

\‘,/f The Battery Model Sensity Super.
of which all details were given in CONTACT No. 2

The troubles due to bad aerials and their
dirty connections, long trailing earth wires
of high resistance, use of obsolcte and worn-
out valves, new but defective valves, run
down high-tension batteries, accumulators
not up to standard. worn-out grid bias
batteries, decrepit speakers, also are very
much in evidenee, and this might cause a
stirring of conscicnee even to you. Please
try to be honest with us who have
endeavoured to be honest with you by
giving you really sound designs based upon
months of careful experimenting.  Use only
eflicient and good aceessories for this and
other CoxTacT receivers. It will not
only repay you handsomely in the results
obtained but will in the long run be true
economy.

One thing that strikes us as very cvident
when dealing with eorrespondence is that
although we have laid particular stress on
the importance of accurately ganging the
receiver this is still not being carried out
with sufficient care.  Although we have
given you full details of how this should be
done. 1 will give yvou a simple experiment
to carry out. Tune-in your local station,
using a fair amount of rcaction. Then, by
putting vour hand into the back of the
reeciver, see if any adjustment of the star
wheel trimmer improves the results. I it
does it means that you were not correctly
trimmed. T ghould add that the front
trimmer should be about mid-way between
its clockwise and anti-clockwise movement
for the test. If anything, err a little on the
anti-clockwise side, since the law is not
truly straight line eapacity : but the capacity
of the trimmer inereases slightly in relation
to its rotation more as you approach the
“fully in " position. This is when the knob
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is turned fully anti-clockwise. This
little experiment is well worth carry-
ing out, and it may make all the
difference in the world to your
results.

How can I find out whether my
valves are up to standard ?  This is
a question often put to us and, in-
cidentally, unless you have some
niecans of comparison it is an ex-
tremely difficult one to answer.  The
ideal, of course, is to test by sub-
stitution of valves which are known
to be in good order. If you eannot
beg, borrow, or steal a complete set
of valves it is worth while at least
trying the sercen grid valve only,
since this has a most important
bearing on the performance. A steep-slope
valve is specified, and any type of sereened
grid valve will xot do.

If you are unable to substitute the other
valves, then the next best thing is to eheek
the anode current with a milliammeter.
If you can, put the milliammeter in the
anode eireuit of the 8.G. valve and remove
the bias plug. The change in the anode
current should be approximately 1-3 m/a for
every volt change on the grid. This may
sound a little comyplicated, but if you regard
it in the light that if, with the 1§ v. bias
plug disconnected, you get a reading we
will say of 4 m/a, then when the bias
plug is in position at 1§ v.. the reading
should only be approximately 2 m/a.
This means that the anode current has
changed 2 m/a for a change of 1} v. on
the grid, which gives a slope figure of
approximately 1-3. If the change in
anode current is less than this then you
can assume that your valve is nfl§ fully
up to standard, or, alternatively, is not
of the type specified for use with this
reeeiver.

By switehing over to radiogram position
and using the same bias plug again and the
milliammeter in the anode circuit of the
detector valve, the same procedure ean be
followed, and in this case the change in the
anode eurrent in m /a should be no less than
1-1 times the change in grid volts. i.e..
1} v. The output valve we must leave to
look after itsclf, but in any ease it is quite
casy, generally speaking, to borrow one of
these from your dealer if you suspeet it.
The output valve, whilst having a bearing
on the volume and power of the set, will
not atfeet to any great degree cither the
sensitivity or the seleetivity.
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With regard to the above, it will probably interest you to
know that Giraham Farish, Limited, have produced a range of
valves to ensure that the constructors get valves which are
guaranteed within certain limits. [n view of this, they are now
specified in all CoNTacT eireuits, and all Sensity Super Kits
are available with this type of valve.

There is just one other thing in connection with our Service
Department, and it is this. While the technicians who read
yvour letters do not like to wade through a whole pile of closcly
filled notepaper, on the other hand they do like to have every-
thing clearly set out in order that they can speedily answer your
questions, or form a diagnosis of the trouble. It is not enouch
to write and say: My set will not work,” or 1 can’t get
signals on Timbuctoo.” We quite realige that you would not
be writing unless you had some trouble, but on the other
hand, it is not very helpful, and if you can at least answer a
few of the questions that are likely to crop up in diagnosing
faults it will be of great assistanee and will render the serviee
we endeavour to give far more effective.

Nay in your letter that reaction does or does not work on
cither wave-band or to what extent it works. Deseribe whether
the volume control seems O.K. If possible, state whether the
tilaments are alight in the valves and, if not, put a flash lamp
bulb in scries with vour set to make sure that the LT, is
working. By removal of one valve at a time it can be readily
ascertained by the variation of the light of the bulb. whether
the valves are cach getting their share of filament current.  If
it is possible to measure their anode ecurrent, so much the
better.  If not, say whether disconnecting the screened grid eap
gives a noise in the speaker, and also whether disconnecting the
screen LT, terminal from the battery makes a similar noise.

Another method wherehy one may check a portion of the re-
ceiver is to connect (preferably through a condenser above
00001 mfd.). the acrial to the anode of the N.G. valve, and
operate the receiver as a detector and amplifier.  You should,
when thus connected, reecive loeal stations at moderate strength,
and if this is so it can be assumed that the fault lies before the
detector, 1.c., in cither the N.(G, valve, aerial coil, or aerial
condenser, and connections associated with part of this cirenit.

If you do not receive signals, remove the .G, valve and try
again, using the cap as aerial connection through the condenser.
The eondenser is included because the anode is conneceted to
H.'T. and, although your aerial should he well insulated from
carth, it is possible, this not being so, to short circuit the H.T.
battery.

1f vou are still unable to obtain signals, then it can be assumed
that vour trouble lies in cither the detector or the amplifier
circuit. Information concerning this can be used when sending
technica! enquiries and. in common with the above remarks, is
uscful to enable us to form a diagnosis,

Any information of this nature is extremecly useful in
diagnosing faults, and while in many cases you may not he
able to carry out such tests, they will all have a direet bearing
on the accuracy of the diagnosis our Nerviee Department will
give vou in the event of trouble.

All the above may sound very depressing to those of you who
have not built the Sensity Nuper, but there is one point which
should give you the utmost confidence to go ahead with its
construction, and that is that, as I originally pointed out in
Contact No. 2, this set is designed to serve everv distriet, to
meet every possible contingeney with regard to locality, and will
work under the most diverse conditions. There is no doubt
that this statement has been proved time and time again by
the reports which we have reecived from all over the country.
In places which were recognised as being most difficult for the
reception of certain stations. and with acrials of all types and sizes
and construction, the Sensity Super has proved its sterling worth,

1t is, of course, absolutely impracticable, and will probably
hore vou after reading any number of them, to give you any-
thing like the number of letters we have had relating to its
operation, but 1 cannot help, with some pride, referring you to
the following letters which 1 have chosen from as widely varying
districts as possible.  They say that the " proof of the pudding
is in the ecating,”” and if you have not sampled this voursclf,
judge by the taste of those who have, and read their comments

set out overleaf. (Continued on page 14)

STOGKED

The remarkable enthusiasm
shown by constructors for the
new FORMOWATT Resis-
tor has cxcceded our most
optimistic expectations! Re-
cently marketed for the first
timc, Formowatt Resistors are
now supplicd to all good
dealers in  display cartons
which contain a selection of
48 different values—ranging
from 100 ohms to 5 megohms.
No longer need you expe-
rience the least difficulty in
obtaining a resistor of cxact
suitability to your require-
ments ! As with all other
Formo products reliability
is the secrct of their wide
popularity.

All values D.
from 100 ohms
to 5 megohms

LACH

ORM

PRODUCTS

by all good

radio dealers

FORMO OIL IMMERSION
CONDENSERS
l.arge capacity condensers in compact fornm.
arranged for single hole fixing, tully screened,
and of exceptionally high break.down voltage.
The capacity i:;cugravcd direct on the cap.

.1 mid. 1/ .5 mid. 1/9

.2 0 16 1 D 2-

.25 - 1/6 2 0 3/-
Test  voltage 750v. D.C.

Working ,, 375v. D.C.

THE FORMODENSOR
The Formodensor is eminently suitable for
use as a neutralising condenser, acrial con-
denser, grid condenser, reaction condenser,
and tone control condenser.  Available in
the following capacities: —
Ref. Max. to Min, Price

oo .0001 .000005 mfd. 1/6
J oo .0003 .000025 ,, 1/6
G 50 .00T 0002 - 1/6
1 00 .002 .00t D 23

FORMO PRODUCTS, Ltd., Masons Hill, Bromley, Kent
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PROOF From constructors all over
the British Isles—come
these letters of praise, each one bearing
testimony to the amazing performance of
the battery operated Sensity Super, each
one definitely proving in the words of the
designer that “ the Sensity Super is suitable
for use under any conditions in any part of
the country.”
Here are just a few of these astonishing
letters taken from the postbag at random.

Tynemounth.—1I have just built your latest
sct. the  Nensity  Super. as shown in
CoxTact No. 2. and wish to tender a fow
words of appreciation to yvou for making
it possible for one to construet such a
wonderful set. It honestly does eome up
to all the standards stated in vour magazine,
and the performance is truly magnificent.
In fact, some of my friends. coming into the
room while it was on, thought it was a new
“all eleetrie set ”* and were quite surprised
to learn that it was a 3-valve battery set. [ am using it at present
as a radio-gram., and it also gives very good results on the
gramophone side. 1 may add that housed in a modern radio-
gram. eabinet, it looks very neat. with the flood it chromium dial,
and altogether proves a very valuable asset to a home. Wishing
you the best of luck for CoxTact No. 3.—'. H. P.

A

Gt. Yarmouth, Norfolk.—1I have bought one of the Nensity Super Kits
and I have found it a great and very satisfactory outfit.—-J. H. B.

Dagenkam, Essex—I must tell yvou how pleased T am with my
Sensity Super set, as it has not given me any trouble at all and the
stations simply rollin. I built the Sensity Super myself after I had
a good look at all the other sets at this year’s Radiolympia, and for
the money I prefer mine. My wife won't have it changed for anything,
and she ean work it as good as myself. I am perfeetly satisfied.
“It's a champion set,” as they say in Yorkshire. If vou eare to
publish this letter in your next issue of CoxTacT you have my full
permission.—T, T,

l.ondon, FE.6.—1I have just finished yonr Sensity Super and am
very pleased with it. It is rather marvellous for a three-valve
set. I have another receiver, but for tone, sclectivity and volume.
compared with the Sensity set, it is only fit for the dust-pail. I
do not see the need for any miore valves when such results ean be
obtained from three valves.— M. L. B.

St Jude's, Plymouth.—I have made up vour Sensity Super set
as deseribed in Rapto CoxTact and am delighted with the resnlts.
—A.G. D. P

Portsmouth.—Having made up vour Sensity Super sct which
I got from ConNTact No. 2, T am hoping you will soon bring out an
all mains set of the same design. The Sensity Snper certainly goes
splendidly. It is without donbt the best set on the market,
—A.J. W,

Last Ilam, London.—I must confess that I have only been a
wireless fan for two months, and your magazine No. 1 took my
faney, so I bought No. 2 and was tempted to make the Sensity set.
I have used a few parts that T had in my box, also I am using a
deteetor valve from my old set. Nevertheless, the sct is still
marvellous to me. I have had praise from a few friends already.
One has an all-mains set, and I believe he is rather jealons of my
set. I made my own cabinet and am using an indoor acrial and a
cone speaker, so you can gather that everything is really against
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the set working properly. I consider the set is worth spending some
money on, so I will buy the speeified Stentorian speaker and change
the odd components for the right ones. I apologise for ill-treating
Your circuit, but it is really more to vour credit that it works under
such adverse conditions.—L. B.

Chippenham, Wilts.—Now I have a set that I am more than
pleased with. The coils are the finest anyone eould have. Good
sclectivity, good volume and plenty of stations.—W. Gi. T.

Brockley, S.E.—I should like to compliment you on the cxeellent
performance of the Sensity Super.—B. D.

(ilasgow.—Nothing to approaeh it (Nensity Super) for selectivity
and good quality at less than twice the price.—M. D.

. Wales—Have built the Sensity Super into a radiogram.
More than satisfied and very proud of it. A credit to your firm.
—J. J. XL

Manchester—You have understated the case for the Sensity
Super—the grandest set I've ever handled.—XN. D. H.

Taunton. Sow.—I am more than pleased with the results.
The Nensity Super is the envy of all my friends, and I don’t
doubt you will be getting quite a lot of orders from this part of the
eountrv.—B. B.

Neweastle.—1t's a marvellons circuit. and I can’t imagine one
possible improvement.—J., M,

Sheflield —Please let me have all details of the Nensity Super.
I heard one at my friend’s house last night, and must say that it ix
one of the finest sets I have ever heard. —K. T. J.

Bedford —I have logged 34 stations on it (Sensity Super)
at real loudspeaker strength, but feel sure L can do better
after a little practice.—T. X.
Belfuest. —The Sensity Super is one of the few sets up
here that will give anything like deeent results.—R. D
Limerick.—It is grand to have so many stations
brought in with such beautiful tone.- -J. Q. M.

Cork.—I have taken a lot of care over building it
{Sensity Super), and L must say that the results
have made my trouble worth while.-—S. D.
Bournemonth.—Thave just built the Sensity
Super and I shan’t want anything
\ \ better. The results on this part of

\ the South eoast are really extra-
ordinary. —F. H.

Brighton —I
have heard so
nmuch aboutthe
Sensity Super,
I felt I must
build it myself.
Having  just
finished it 1 am
glad to report
thateverything
isentirelysatis-
factory.
Itisareal
good set.
—L. E.
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NOW -

ANOTHER MOMENTOUS
ADVANCE!

@ Biistling with new and important im-
provements on orthodox design—larger
and more powerful than before, the 1936
“Stentorians’ represent an historic
triumph for W.B. research engineers.
These startling new models enable the
“qua]ity ” enthusiast to attain a *labora-
tory”’ standard of reproduction at a price
which only the great W.B. resources,
coupled with important new methods of
precision manufacture, could bring within
the realms of possibility.

@ Whether your receiver be a modest
two-valver or a tull-sized quality instru-
ment, you must hear the difterence a 1936
Stentorian will bring. The impressive
volume, beautitul balance of tone, and new
incisive realism will give you a new concep-
tion of what radio reproduction should be.

Ask your Radio
dealer to-day, and
hear one for yourself.
You will be amazed ! -’

1936

STENTORIAN-

EXCLUSIVELY SPECIFIED

FOR ALL
“CONTACT” RECEIVERS

WHITELEY ELECTRICAL RADIO Co., Ltd., Radio Works,
Mansfield, Notts.

Sole Agents in L.F.S.: Kelly & Shiel, Ltd., 47 Fleet Street, Dublin
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HE teehnique of radio has progressed out
of all recognition in the past ten vears.
andstill the goal of finality recedes. Eachsea-
son sees substantial improvementsin compo-
nent and circuit design. The approach of
television and the increased interest in short-
wave reception have now focused the techni-
cians’ attention on the all important matter
of dieleetric losscs in insulating materials.
It is common practice in short-wave
superhets to make up for the loss of
efticiency in the signal frequency eir-
cuits by high intermediate frequency
gain: in Cfstraight 7 receivers the
same purpose is achieved by the use
of a high degree of low-frequency
amplification.  In both cases the
result is a set with an extremely
noisy  background, making weak
signals most ditticult to read ex-
cept under favourable eonditions.
Furthermore, poor signal frequency
circnits in a superhet will lead to
serivus  second-channel  chirps and
whistles : while in a “straight 7 set
the resulting flat tuning will, with the
ever growing crowding of stations.
anse intolerable lack of scleetivity,
In the carly days of broadcasting.
both the amateur experimenter and
the set manufacturer relied almost
entirely on ebonite. While  good
ebonite is superior in the matter of
losses to many of the evervday insu-
lating materials, it leaves much to
be desired in the wayv of strength
and rigidity, it does not resist heat
at all well, and it is not casy to
apply neatly and economically in
design.
For several years chonite has been
supplanted by bakelite in various

forms—moulded. punched, and in tubes,
The losses in bakelite vary widely, according
to its quality. but its mechanical properties
make it a very useful material for many
radio purposes,  In all parts of the cireuit
where H.F. does not pencetrate. for instance,
the question  of  dicleetric  loss  hardly
arises, and there is no need to look further
for an insulating material.  lven in the
H.F. stages. the losses introduced by the
Judicious use of good bakelite are not serious
above about 300 metres. and on the long:
wave band they are quite small.

There is a different story to tell, however.
when we consider the  short-wave  band
between 15 and 50 metres, where of all the
familiar insulating naterials, only miea
makes a respectable showing,  Unfortun-
atelyv. mica is limited in the for in whiclh
it ean be used. It is not casy, for instance.
to employ it as a coil former.

When we come to the “altra shorts,”
helow 10 metres. which will be employved
for television. the question of losses hecomes
vital. and special insulating materials are
essential.

Fused quartz is known as a first-class
insulating material at high frequencies, and
has been widely used on the transmission
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side and in  high-grade apparatus for

laboratory work, but its high cost and
ureat difliculty in working severely restrict
its commercial use.  With the growing
demand for a higher standard of perform-
ance and greater selectivity in broadeast
receivers, and the vital need for elimination
of losses in short-wave circuits, more
practical materials have been sought.
Ordinary porcelain has been used
with some degree of success. Certain
ceramic materials of the steatite
group, derived chiefly from natural
soapstone, proved very promising.
Steatite itself was first found to have
superior properties to ordinary porce-
lain when used in a short-wave trans-
mitter, in which inferior materials
heat up seriously, causing loss of
power, if not breakdown. Research
followed on insulating materials based
on the mineral soapstone, and re-
sultedinthe new material Frequentite.,
possessing really excellent properties,

both electrically and mechanieally.
The low-loss characteristies are
truly remarkable, being comparable
with those of expensive fused quartz,
and roughly fifty times better than the
ordinary materials used for broad-
cast reception. Iig. 1 gives an inter-
esting comparison of the losses in
different  insulating materials. In
practiee, the ecffect of these losses
increases with frequency, so that the
advantages of using the hizh-grade
ceramies are not important on long
waves (130-300 ke.); they are quite
evident on the medium-wave band
(Continued on page 52)
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N this jaded world of listening to chamber

musie, dance bands, and fat stock prices,
interspersed with talks, it is not to he
wondered at that a guest of mine became
wildly enthusiastic over ultra-short-wave
listening, simply because he was able to sit
down to a receiver and, whether during
the hours of daylight or darkness, listen
to the nations of the world, irrespective
of their distances. That reeeiver was the
original model of the Discovery Three.

Let me tell you briefly how it came |

into being. I have long been
convineed that short-wave broad-
cast listening would never beecome
anything more than a hobhy
for the technically ninded, apart
from the commercial use, until
it was possible to dispense with
the knob-twiddling and delicate
reaction adjustments usually
associated with it. Any kind of
receiver that relies upon one's
ability to hold a station while
the slightest expansion of the
abdomen causes oscillation,
thoroughly annoys me, and can
only be regarded as freak and
unreliable reception.

With the development of new
components and insulating
materials, I saw the possibilities
of such a receiver as the
Discovery Three. I got down
to the design with the impatience
of a boy on his first crystal
receiver. I knew that if it were
possible to construct a short-
wave receiver which had not
the background mush and noises
of a superheterodyne. with its
complicated layout, but which
gave ecqual selectivity and
sensitivity, I would again enjoy
the short-wave enthusiasm that
I had in the early day when it
made its first appearance.

Many people, especially those who have
listened to short waves as I did in the old
days, still imagine that it is accomplished
only by loss of beauty sleecp. I can assure
you that this is definitely not the case when
using the Discovery Three.

As is becoming common knowledge,
different  short-wave bands are used for
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THE Discovery Short-wave Three will give \
i

the affairs of this amazing world.
it—and open the door to a new thrill
which must be experienced to be believed. '

you a new outlook—a new angle—on

Build
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different times of the day, and it is possible
generally to hear several stations, whether
you are having your lunch, or whether you
have *“ come home with the mitk ” !

It is a common human failing that the
moment one has achieved anything, or has

LOSS FACTOR OF

SEVERAL DIELECTRICS.
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heeome the possessor of anything out of the
ordinary. the impulse is immediately to
transmit this knowledge to the nearest
person at hand.

Perhaps T am fortunate, inasmueh as by
virtue of these columns I am able, or at
least T am given the opportunity, of trans-
mitting my enthusiasm to many thousands

MOULDED
BAKELITE.

PORCEL AIN

- STEATITE

of vou, and while a certain amount, of
modesty  compels  reticence, 1 really
think that the following will put vou
in possession  of something rveally new,
entertaining, and eapable of giving vou
a new enthusiasm.

The Discovery Three will put you
in touch with many countries of which
you might have heard but about
which you have thought little, and it
will surprise you to find that, what-
ever these other countries may think
of you, the grcat majority of them
take the trouble to make their an-
nouncements to you in your own
language.

If you want to hear Moscow’s point
of view, tunein to Moscow. American
baseball scores, or Amos and Andy ?
—tune in America ! If you want to
hear a running commentary on our
test team in Australia, tune in Aus-
tralia. South America, Honolulu,
New Zealand, Japan—fromn pole to
pole is your hunting ground.

If ever a propheey came true, it is

“And Nation shall speak unto
Nation,” and in giving you the

Discovery Three I am giving vou the
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instrument with which you
can hear.

Now, to get down to the
job, we had betterrunthroneh
the fundamentals that have
enabled me to get this am-
bition into practical form.
First, 1 must remind you
that I am in rather a unique
position as a designer of re-
ceivers, and many of yvou will
probably envy me in this }
respect. [ can actually have
any valve, component, )
cabinet, made or designed 1o
fulfil my requirements if it is
commercially practicable, B =

As in all radio receivers,
the combination of com-
ponents and valves is the
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fundamental basis. Look at.
the cireuit diagram, those of
vou who understand it. s
there anything startling that,
makes you ponder? No,
1t is more or less a straight
N,(x. Three familiar to thou-
sands of constructors, hut—and what a biu
BUT t—any receiver built to a similar cir-
cuit using ordinary valves and components
would he a sheer waste of time and money.

Coils, tuning condensers, drives, valves,
and cven valve-holders, contribute eaeh in
their due share towards tlie fulfilment of the
design. Ceramic material, such as Fre-
quentite, forms practically the entire
insulating material in all H.F. cirenits, and
its value is obvious when you compare its
losses in relation to those of the insulating
materials normally used. The accom-
panying graph (Fig. 1) clearly tells its own
story.

Realise then what this means.
that, taking ordinary preeautions in
design, the inherent electrical loss in
statie and dynamic fields ean be reduced
to an almost negligible quantity, without
relying on the use of excessive reaction for
compensation. It has previously heen
recognised that, due to this enormous loss
of energy and the colossal increase of H.F.
resistance at these very high frequencies,
any attempt to use H.F. amplitication,
other than by the
superheterodyne
methed, was uscless
exeept as a stabilising
eircuit. From the
moment the signal
enters the Discovery
Three it is carcfully
nursed and amplified
without practically
any loss due to insu-
lating material.

The COILS arc of a
new tvpe using metal
chassis  with support-
ing strips of Frequen-
tite upon which the
terminals for connee-
tion are mounted, and
in addition provide the
clips into which the
coils are fitted. These
coils are undoubtedly

—
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The Discovery S.W. Three Circuit Diagram

the last word in low loss components.  The
hichest frequency band coil is wound with
silver plated strip—silver plated hecause of
its lower H.F. resistanee, and the fact that
ultra H.1. currents flow on the surface of
a eonductor; strip. because of its larger
surface area and lower turn-to-turn sclf
capacity,

On the other wavehands silver plating
and strip were found to give no material
advantage, so highly polished copper wire
is used, covered with a special low loss
enamel to prevent tarnish.  Despite the
negligible losses in the coil former, a ribhed
formation is used, thus perfecting a remark-
able piece of apparatus. By use of leaf
contacts, switching from onc coil to another
can be effected, without dead end losses,
although the eoils are interchangeable.

By ganging two double coil units, cach
complete with its own switching, the wave-
band on both anode and aerial circuits
can be changed by once control.  Formo
Products, Ltd., manufacture a speeial
coupling sleeve for this purpose.

These coils are tuned by a new type of
SHORT-WAVE TUNING CONDENSER
which has die-cast stator and rotor. giving
precision spacing, complete rigidity (so
essential) and a perfect electrical bonding of
vanes. Another desirable feature of this eon-
denser is the fact that the rotor, and conse-
quently its electrical eonnection, is entirely
insulated by the base (also ecramic material)
from the front bearing and drive. Although
in my cireuit the rotors and drives are both
earthed, the fact that they are individually
eonnected (the drives to true carth and the
rotors to their respective h.f. circuit carth),
makes a tremendous difference at these high
frequencies. An absolutely quiet move-
ment and freedom from hand eapaeity
effects is the result.

If, after all our careful climination of
losses in the tuning circuits, we were to link
up to an ordinary standard H.F. VALVE,
I am afraid the majority of it would run
to waste. 1 have sketched a tuning cireuit
(Fig.2) andd shown it conneeted to the base of

'World Radio Histo
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such a valve. Remembering the HUF, Josses
at very high frequencies in normal bakelite
material sueh as these bases are made of.
a clance at the dotted lines which indicate
where these losses would oceur seems rather
akin to * pulling the plug out of the hole,”
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Something obviously had to be done if
full use of the previous advantages was to
be maintained. Obvious as it is, its solving
was not easy withont calling in the valve
engineers.

After many experiments. the Graham
Farish RING 8.W.G. 2 VALVE was evolved.
And what a valve! Iirst, it is mounted
on a speeial base; secondly, its anode is
entirely surrounded statically by the screen,
thirdly, its grid is brought out at the ftop
of the glass bulb. If that were all, it would
be a distinet advantage, but it isn't—it
has a ridiculously low internal grid anode
sclf-capacity.  Also, it has a guaranteed
mutual conduetance (or slope) of 1.35 m/v.
1f it were possible to use the maximum stage
gain obtainable from this valve, an output
as yet not even dreamed of on the ultra
short waves would be achicved. We must
not forget, however, that increase in sen-
sitivity always means additional sclec-
tivity must be aehieved, and so we have to
sacrifice some sensitivity to make adequate
separation of stations possibic; but even
so, I was able to get a really substantial
amplification down to 12 metres.  Some-
thing I had never done before.
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Nome  deteetor logses are evidenee,
but these are covered by reaction.  The
operation of the reaction control is not,
however, at all eritical due to the generous
input signal. The reaction circuit is usual,
exeept that even here T have gone to some
pains to provide the best possible control.
The special short-wave choke, although,
like Jane” in the well-known song,
“nothing much to look at.” still has a
very important part to play. To the best
of my knowledge this choke has for its in-
ductance the  lowest-self-capacity, d.c.
resistance, diclectrie loss, than any other
available to the constructor, irrespective
of the price. Here, again, Frequentite is used
as a former and the well-known advantages
of wave form winding employed to still
further reduce the self-capacity of cach
seetion. A similar condenser to that wsed
for tuning forms the reaction control.

Although the log law shape is not neces-
sary, it certainly is an advantage, while the
exceptionally low minimum capacity of
this type of condenser gives us a margin
to play with in casc we are not too careful
with our wiring. I have incorporated the
dual ratio drive for this control, not becausce
fine control is necessary on this set, but
hecause [ think it is an improvement. It
certainly is a delight to handle, and to show
vou just where vou are when using it [
have designed a neat little revolving dise,
operated by the drive. If you take a plea-
sure in these little mechanical refinements,
as T do. then vou will appreciate this.

The L.F. side of the set is orthodox, in-
asmuch as the detector is coupled to the
output pentode through a parallel fed
high primary inductance transformer. A
pentode is used for the output valve, be-
canse it should be remembered that this
set is intended for use with a loudspeaker.

A combined filament and  phones-to-
loudspeaker switech is fitted for use if
desired. 1t will also be noticed that anode
circuits are fully and adequately decoupled.
This is essential to get really stable and
smooth reeeption. 1t will also be obvious
that separate tuning condensers are used
for anode and aerial circuits.  Practical
difficultics in ganging eircuits at such fre-
guencies make  this desirable, if not abso-
lutely necessary, and it /s so well worth
while to ensure accurate tuning, espeei-
ally since the two condensers are so very
casy to keep in step.

I'rom the illustrations which aceompany
this article vou will see that our good
fricnd Laurence has designed a somewhat

l

original style of cabinet to house this
receiver.  The bascboard and panel arve in
one, whilst the remainder of the cabinet
forms a lid which fits snugly over it, giving
a neat housing with complete aceessibility
for examination and wiring. The cabinet
is beautifully finished in grey leatherette
and looks a really fine job when com-
pleted.

Well, that’s that. and if vou have not
caught my enthusiasm for this receiver
it is because I am primarily a radio set
designer and not a journalist. Let me pro-
ceed to where | am more at home  and
deseribe how to construct it.

Before vou commence serewing down
any components, it is necessary to assemble
the variable condensers and drives. since
this job is more easily done outside the
cabinet.  The drives can then be serewed
into place, using the panel holes to locate
their positions. Note that the acvial tuning
condenser is mounted sideways, in order to
shorten the grid connection as much as
possible.

PRILLING THE FRONT PANEL

Using the template included with the
cabinet, or following the dimensioned in-
structions if you are making this yourself,
the holes should be carefully marked out
and, before being drilled, each escuteheon
should be checked with the template form-
ing part of its packing. By the way, this
template also should be cut out to form a
reflector for the dial light as without it
the light behind the seale is not uniformly
distributed. The holes can now be drilled

through. If the dial lights arc placed in
(Continued on page 20)
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The Discovery S.W. Three Panel Layout
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STAGE 1.

1. Aerial slow-motion drive
braeket to Reaction drive
bracket.

2. Reaction drive bracket to
Anode  slow  motion  drive
bracket.

3. Aerial slow motion  drive
bracket to 01 mfd, fixed con-
denser.

4, 01 mfd.
front carth
chassix,

condenser  to
terminal  Coil

5. TFront Karth terminal coil chassis to
N . . .
Farth terminal Aerial tuning condenser,

6. Tront Earth terminal coil Chassis to
metal Nereen terminal,

7. Mctal Seveen terminal to Acrial eoil
centre back terminal.

8. Acrial coil ecentre back terminal to
Left hand back coil terminal,

9. Left hand back Aerial coil terminal {o
coil chassis back Karth terminal,

10. Coil chassis Fack Farth terminal to
Earth terminal.

11, Aerial terminal to Aerial coil— Left
hand front terminal,

12.  Aerial coil centro front terminal to
stator tuning condenser.,

13. Stator tuning condenser to CGrid cap
for Valve (Flex wire).

STAGE 2.

14, Pair of twisted wires connecting dial
lights together.

15. Left hand terminal A dial light to
H.F. filament (Back terminal).

16. Right hand terminal A dial Hght to
terminal IS switch,

17. Terminal ¥ switch to H.P. filament
terminal front.

18. Anode terminal IL.F. valvcholder to
left  hand  front terminal anode  coil
chassis.

19. Reaction condenser stator to right
hand terminal anode coil chassis (front),

20. Front earth terminal coil chassis to
front. filament terminal of 1L, valve-
holder.

21. Front earth terminal coil chassis to
filament. Detector valve,

22. Tront earth terminal coil chassis to
rotor (carth) terminal of Reaction con-
denser.

23. Top H.F. Valve terminal to fixed

coudenser,

Step by Step

Wiring

Eliminates all possibility of error

Y following the wiring table in

conjunction with the casy stage
wiring diagrams and blue print this
can be cavried out speedily —wit hout
crror. Count and check all wires at
the end of each stage. 1t may be
necessary and advisable to glance
occasionally at the photographs of
the reccivers to assist in the relative
height of the wiring in order to be
as nearly identical with the original
recoiver as possible,

Nate——Where Right or Left Hand
ix used it is assumed that the Front
of the receiver is facing you.

STAGE 3.

24. Terminal 5 meg. grid leak to Defector
valve filament terminal,

5. Smeg. gridleak to3d meg, grid leak and
to Cirid terminal Detector valvehobder.

26. 3 meg, vrid leak terminal to Filament
Detector valve,

27.  Grid terminal Detector valve to Grid
condenser terminal (Grid condenser held

in wiving).

28.  Grid condenser to stator, anode Tuning
condenser,

29. Grid condenserto centre front terminal
Anode coil,

30. Filament Detector valve to Farth
terminal anode Tuning condenser,

STAGE 4.

31. Earth terminal metal Sereen to hack
Barth terminal coil chassis,

32. Back Earth coil chassis to centre
terminal back anode coil,

33. Centre back terminal anode coil to
1 mfd. condenser.

34. | mfd., Condenser to 25 mfd, (‘on-
denser,

35. | mfd. Cond. to filament terminal
Detector valve,

36. 1 mfid. Cond. to 10,000 Resistance.

World Radio Histo!

37. 40,000 Resistance to H.I.
Choke. (This is H.F. Choke

with wire ends.)

38. H.F. Choke to Anode de-

teetor valve.

39. Anode Detector valve to
right  hand  back  terminal
anode coil.

40. Terminal 2 Max  trans-
former to 01 m{d. condenser,

41. 0! mfd, Condenser to 40,000 Ohmite
(Lower end).

STAGE 5.

42'43. 20,000 Formomatt connected be-
tween aux. Grid  pentode to 1 mfd,
condenser.

4445, 5.000 Formowatt connected he-
tween aux. Grid Pentode and 25 mfd.
condenser,

46. Filament Deteetor valve to filament
Pentode,

47. Filament
denser,

Pentode to 1 mfd, on-

48 49. 0005 mfd. Tubular condenser to
tilament Pentode and Anode Pentode,

50. Terminal 4 Max transformer to Grid
Pentode valve,

51. Aux. Grid Pentode to Phone termina
mount,

52. Pair of twisted wires from the Phone
terminal mount to terminals A and B
Switeh,

53. Phone terminal mount to speaker
terminal mount.

54. Speaker terminal mount to  Anode
pentode.

55. H.F. Valve rear filament terminal to
filament Detector valve.

56. 25 mfd. condenser to left hand back
anode coil terminal,

STAGE 6.
Flexibles.

H.T. 60,72 volts to 01 mfd. Condenser
(Nereening grid).

H.T. 120 volts to .Aux. Grid Pentode.
H.T.— and G.B. + to 25 mfd, Terminal.
L.T. + to filament Pentode valve.
L.T.— to terminal 1) switch,

G.B.—3/4} to terminal 3 Max trans-
mer.
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Plan View of the Discovery S.W. Three Chassis

(Continued from page 23 )

position before the drives are fitted, it
will be found casier to get them well tight.
Avoid over-screwing them. otherwise the
bulb will be forced off the serewed portion
of its base.

When fixing the drives in position, note
that the drive supporting brackets are in
the lowest position possible. The bracket
fixing screws should be in the two lower
tapped holes provided in the main assembly
platc. The carth wires (Nos. 1 and 2)
connecting the three brackets together, are
hest pat in now under the heads of the
fixing screws.  Screw the 01 condenser into
position and conneet the drive’s earthing
wire to it. The other eomponents can now
be proceeded with.

The screen should not be finaliy
tightened down until you are sure it clears
the wave-change switch shaft. Just a word
concerning the eonnecting together of this
shaft. If the anode coil chassis is screwed
down first and the screen placed temporarily
in position, the econnecting sleeve should
be mounted on the anode shaft and the
acrial coil placed to it. Be careful to get
the shaft into true line, otherwise when the
coil stands are finally screwed down the
switeli movement will be rough and stiff.

Before fixing the H.F. valveholder bracket
support to the panel mount the valve-
holder to it, and thus avoid straining it
unduly when in position. This can then be
fixed to the panel by means of the com-
ponent bracket supplied. Here it should be
noted that one of the screws fixing the
escuteheon is also utilised for the bracket,
and further do not use screws for the other
hole, which will spoil the panel of the
cabinet.  The wiring can now he pro-

ceeded with, and the stage-by-stage charts
should be used in conjunction with the large
blueprint.  The wires should be put on
in their numerical order, as this will he
found the easiest and most accessible
way. The two grid leaks should be joined
together with their connecting wire before
being put into position, and the continuation
of this wire should be left to connect to the
grid of the detector valveholder. Use a
good stout gauge of wire which will not
flop about, otherwise you may experience
some puzzling forms of “ fading.”

When mounting the Pop terminals let
the patent clip project from the cabinet so
that they are readily accessible when the
top portion of the cabinet is in position.

The switeh control spindle is a trifle
long for the thickness of panel, and I
suggest if possible that you cut about } in.
from itslength. This will enable the knobs
to be mounted close to the pancl.

A rather important point in conneetion
with the dials is the type of bulb used. An
ordinary flash lamp type has rather a high
consumption, and if considerable use is
made of the receiver—and surely such will
be the case—the accumulator will have a
rather unnecessarily extra load. The 2-volt
.06-amp bulbs should be obtained, either
from your dealer or Graham Farish, Ltd.
The extra consumption will then be very
small and, moreover, this type of bulb has
a much longer life and is well worth the
little extra cost.

One final remark before vou commence
wiring up. Do please study the photograph
and blueprint, and follow my original as
closely as possible. It nearly breaks my
heart somcetimes to sce the way some of my

'World Radio Histol

sets have been wired.  Bell wire and bits
of string may create sonte things, but they
arc not the best of materials for building
radio receivers.

Assume we  have checked (and  re-
checked) systematically all wiring and are
ready to try out.  Put the valves into their
respeetive sockets first.  Connect up the
LT and check the dial light bulbs by
switching on, when both dials should light
up. 1 know that this will give you a
surprise, because the method of illumina-
tion is so entirely new and looks very fine,
apart from its undoubted utility. Now
switch off again if both circuits are in order.
Connect H.'T. and grid bias and we are
ready, except for the aerial and earth.

AERIAL
Praetically any tvpe of acrial will serve

for this recciver. Generally speaking it is
better to use a short outside acerial, even if

if it is only a down lead of a few feet,.

rather than the normal indoor type. A
picture-rail aerial is not very satisfactory
on short waves owing to its very high
self-capacity.

An apparent peculiarity of short wave
receivers is the fact that they often per-
form equally well without an earth con-
nection.  This effect is usually accounted
for by an earth having very doubtful
cfticiency. A long earth wire may be
efficient on the broadcast band but on short
waves it is of little use as it has a higher
H.F. resistance than the internal sclf-
capacity to earth of the receiver itself,
A short earth lead direct, either to the
water main or to a good earth outside, if
available, will improve results.

It would be as well to connect the head-
phones first to enable you to get the “ feel ”
of the tuning. Now plug in the coils B and
C (12-25 metres and 21-50 metres), the
lower waveband coils being to tho front of
the receiver. Make sure these coils are
the correct way round. The coupling, or
primary winding, is wound in a slot and
should be to the left-hand side in both
cases. Let us now try out the higher
wavelength  band  first, since this has
slightly broader tuning. Turn the wave-
change switch in an anti-clockwise direction.
Net both tuning condensers to 50° on the
seale and advance reaction until the
receiver is just oscillating. This is not
audible, except as a slight rushing sound in
the *phones.

The aerial condenser can now be brought
into tune with the anode condenser by
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noting whieh way
brings the deteetor
into stronger oscil-
lation. After noting
this differenee the
two eondensers can
be rotated round
the dial for a
scarch. At first it
will be found easier
to keep the set in
a near oscillating
condition to find
the stations. Ninee
these  oseillations
do not rcach the
acrial, vou need
not fear that you
are eausing inter-
ferenee  to  other
listeners. Lateron,
when you know the
receiver, you can
handle the set

il
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MELBOURNE
3155 m.
COlL C

SCHENECTADY
348 m. } -
COIL C.

ROME -
33 m. }
COIL C.

MADRID
30:43 m.}
COILC.

DAVENTRY), -~
2553 m. } /
COIL C.
PITTSBURGY , /
2527 m } /
COIL C. /

SCHENECTADY
1956 m.
coliL B

PITTSBURG
I 19-72 m.
' COlL B

VIENNA
14942 m.
4 COIlL C.

4846 m.

{PITTSBURG
COIL C.

without this aid.
Connect a speaker
with  a  suitable
transformer (1 have
recommended  the
W.B. “ Baby Sten-
torian”’),and aftera
little manipulation
it willbe found that,
except for the very

25 m.
COILC.

TELEPHONY
COIL C

almost entirely.

time.

be well rewarded.

times.

Moscow}.j'x(

AMATEUR BAND

49-83 m.

{ZEESEN
- UcolL c.

Approximate Dial Readings of the more prominent S.W. Stations

weak stations, the speaker ean be used dependent upon your own loeality and it's good, but nevertheless—just how did
Remember, when you upon the conditions under which the re- you find it  Logs of stations reccived are
arc first handling the set, that fading is eciver is working.  Write to me and let me weleome, except for the ordinary Ameriean
irregular and sometimes ceases suddenly, know what you think of this set. 1 know and Continental broadeasting stations.
or, in other cases the strength of a station
will build up enormously in a short space of COIL B (12-25 Metres)
This means that although you may Metres Call Sign Station
have gone round the dial, a return often 25-23 FYA .. Paris, Radio Coloniale (France). (Colonial Stn. N-S.)
finds stations one has missed before. Also, Daily 16.15 to 19.15, 20.00 to 23.00.
by careful tuning, a faint signal ean be built 250 RW59 M(();}c%:;' {lTOzT)(;{il U);)"lt“y? ;\%’0 2}%%&?“'168&“(1“)’5
up to good loudspeaker strength. Have o - A LG Lol ) LUl IS0 L) JeDie
some paticnee at the start and you will e CTICT L"?ll"’:;'; gg?or(t)utg(;llZ)‘l,O(S),hnda)S 14.00 to 16.00, Thurs-
e L. 19-82 GSI Empire Broadcasting.
While at these frequencies it would be | jg.74 DJB Zeesen (Germany). él)aily 08-45 to 12-15.
very diflieult to provide a tuning scale 1972 WSXK Pittsburg, Pa. (U.S.A.)." (Relays KDKA.) Daily
calibrated in metres, I have provided a 13:00 to 21-15.
sketeh showing some of the positions 19-68 FYA Paris, Radio Coloniale (France). (Colonial Stn. 1-\.)
where you should find the stations shown. 1066 as - Daily 1;2-00 Ito ltﬁ-f)“, and other times.
Do not expeet to he reat deal of tl Wy ’ S J34S) JEIODAGRE SViig
Dm,cntrg, ‘Ent] pire e~ icaion lIf yo‘;’ 19-63 DiQ .. Zeesen (Germany). Daily 04.30 to 06.00.
. - h 7 1" 19-56 W2XAD Schenectady, N,Y. (U.S.A.). Daily 19.30 to 20.30,
are near enough you ‘flu hqart ¢~ Brounc Y 19-52 HAS3 Budapest (Hungary). Sunday 13.00 to 14.00.
wave, but the majority will be * skipped. 16-89 DIE Zeesen (Germany). Daily 13.00 to 16.30.
Anyway, we can always hear those on 16-88 PHI Huizen (Holland). Daily, except Tues, Wednesday,
broadeast wavebands. 13.30 to 15.30, Sunday 15.30 to 16.10, Saturday
In addition to the sketeh above, I do not 15.30 to 16.30 a!so.
think it will be out of place to give you a 16.86 GG Emipire Broadcasting.
short list of names of the main short-wave 13-97 GSH Empire Broadcasting.
stations, together with their transmission oK) Eiey Empire Broadcasting.
St » tog ' ; 1392 WSXK .. Pittsburg (U.8.A.). Daily 12.00 to 14.00.
I have put this under the headings COIL C (21-50 Metres)
of the different coils within whose range 3848 HBP .. Radio Nations, Prangins (Switzerland). Saturday
they come. It 22.15 to 23.15.
doesn’t mean 32-88 HAT4 Budapest (Hungary). Saturday 23.00 to 24.00.
that because a 31-58 PRI Rio de Janeiro (Brazil). Daily 22.30 to 23.10.
name appears 31-55 GSB a0 Empire Broadcasting.
here you will 3154 VK3ME .. Melbourne (Australia). Wednesday 10.00 to 11.30,
get the station Saturday 10.00 to 12.00.
or that vou 3148 W2XAF .. Schenectady, N.Y. (U.N.AL). (Relays  WGY.)
will only Sl Daily 23.30 to 04.00, Saturday 19.00 to 22.00.
those shti(:,ns 3145 DJN Zeesen (Germany). Daily 08.45 to 12.50, 13.00 to
N ‘ 16.30, 22.15 to 03.30.
which do ap- | 31.34 DJA Zeesen(Germany). Daily 13.00 to 16.30, 22,1510 02.00.
pear.  Reeep- 31-36 vuB Bombay (India). Sunday 13.30 to 15.30, Wednesday,
tion is entirely Thursday, Saturday 16.30t0 17.30,irregular Monday.
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Call Sign
W3XAU

Station [
Philadelphia, Pa. (U.S.A.). (Relays
WCAUL)  Daily 17.00 to 24,00,
Sydney (Australia). Svnday 06,00 to

328 L0 VK2ME
10,00 to 14,00, 1430 to 16.30. l

AS SPECIFIED /

08.00,
3113 2RO .. Rome (Italy). Tues, Thursday, Satur-
day 00,45 to 02,00, THE WORLD FAMOUS
3043 EAQ Madrid (Spain).  Daily 22,15 to 00,30,
Naturday 18,00 to 20,00 also, a
256 YA Paris, Radio Coloniale (Franee). (Colo- % 6 JB V
nial Ntation E-W.)  Daily 0000 1o . v lO\\7lI
03.00, 04,00 to V6,00,
25.57 PHT .. Eindhoven (Holland),  Daily, except “FEATHERWEIGHT” HEAD-PHONES
Tuesday, Wednesday. 13.00 to 15.30,
Nunday, Naturday to 16.30,
2558 .. GNb . Lmpire Broadeasting. s
2549 .. b .. Zeesen (Germany).  Daily 17.00 to 21,30, Brown’s head-phones
25445 .. WIXAL Boston, Mass. (U.S.AL). Daily 23.00 1o are, and always have
00,30, been, used by short
2542 2RO <« Rome (lt:}l)'). Monday,  Wednesday, J wave cnthusi;’sts all
Friday, 23.00, he Worl
2520 .0 CGNE.. Limpire Broadeasting. ‘ OVER BlE DGUES
25:2 WSXK Pittsbury  (U.N.A). (Relays KDKA) There are cheaper
Daily 21.30 to 03.00, 'phones but . . . for
efficiency, lightness

COIL D (38-102 Metres)

Moscow (U.S.8.RR.).
Station.)

Zeesen (Germany).
17.00 to 21.30.

Empire Broadeasting.

Philadelphia, Pa. (U.S.A.).

and comfort, the
“Featherweight’’
reigns supreme. As
used in hospitals,
nursing homes and
institutions through-

SO0 L RWSY (Relays Noo f
Daily 20,000 to 23,00,

4983 .. DJC Daily 22,30 to 03,00, |

4959 L. (GRA
195 .. W3XNXAU

'* Featherweight '

d- igh
(lh'luys head-phones weig

! L only 6 ozs. Any resistance
WCALL)  Daily 01.00 to 04,00, available (4,000 ohms is 20/- out the British Isles.
1042 OER?2 Vienna Experimental.  Daily 1400 to standard). Per pair
22-00, Other models available. The famous*' A"
41443 L. 2RO.. lome  (Mtaly). Monday, Wednesday, | type, 50/-; D type, 35/= per pair.

Friday. 23.00 to 00.30,
Johannesburg (S. Africa).  Daily, except
Sunday, 04.30 to 05.30, 08,30 to 12.00,
. 1400 to 20,00  (Naturday 21.45), ]
Sunday 13.00 to 15,15, 17.30 to 20.00,

For fully descriptive and illustrated folder write to
the sole manufacturers, The

NATIONAL RADIO SERVICE C°

44-2 AN

40-18 WOXF Chicago, [ (U.N.A). Daily  except
Monday, Wednesday, Samday, 21.00 (N.R.S.), Limited, 15-16, Alfred Place, Tottenham
to 07.00, | .
401 .. GNSL Empire Broadeasting. (St e [Emeizn, Wilo e o8 (5 0ty
1886 WEXK Pittsburg, Pa. (U.8.A.). (Relays KDKA))

Daily 21.30 to 06,00,

THE DISCOVERY S.W. THREE—LIST OF COMPONENTS REQUIRED
s. . s. .
I Graham Farish Max transformer ..o 406 l I Formo.. Metal connecting sleeve o0 G
3 Formo.. Snail dual ratio drives @ cach 3 0 | I Snap Universal Turret switch so 4 0
2 Formo., Snail escuteheons @ cach 3 6 2 lormo.. Type B(12-25m.)coils @ ¢ach 3 6
3 Formo.. Short wave 00016 mfd. eon- 2 Iormo.. ... Type C(21-50m.)coils @ crch 3 6
densers @each 3 6 I Graham Farish  Metal sereen with terminal .. 1 6
I Formo.. .. Snail reaction indicator ., 6 I Graham Farish  Component bracket .. " 4
I Graham Farish 1 mfd. Mansbridge condenser 2 0 | )
I Graham Farish  -25 mfd. Mansbridge condenser 1 6 Accessories :
1 Graham Farish 01 mfd. fixed mica condenser 1 6 I two-piece cabinet, ecovered grey leatherette. Npegially
1 Graham Farish  -0001 mfd. fixed mica con- designed for (‘ontact Nhort wave receivers. Price 17s. 6d.
denser o0 o0 .. 6 1 pair Brown Featherweight headphones.
I Graham Farish 5 meg. Standard grid leak .. 1o VALVES :
I Graham Farish 3 meg. Standard grid leak .. 10 ALVES : . . R
1 Graham Farish  Short wave H.F. choke Graham Farish Ring short-wave high slope sereened
(L0100 m.) . T arid type SWGE2 o0 00 o136
I Graham Farish 5 pin  base-board valve- Graham JFarish Ring non-microphonic detector,
holder . . . S type DN2 | . 50 50 50 o006
2 Graham Farish  S.W. 4 pin base-board valve- Graham Farish Ring Medium power output pentode
holder . @ cach m type PT2 . 50 .. 00 .. R
I ]turmo o0 5,000 ohm Forn‘lowatt resistor 10 BATTERIES :
1 Formo.. ﬂﬂs,i(;(t)gr ohm Formowatt re- . 120v. H.T.
1 Graham Farish 40,000 ohm Ohmite resistance 1 6 :: g)l}ﬂ TSI AT (T i
1 Graham Farish -0l mfd. tubular condenser .. 1 3 T ’
1 Graham Farish  -0005 mfd. tubular condenser 1 0 Nore.—The eoils quoted above cover the 12/50 metre
3 Graham Yarish  Pop terminal mounts @ each 6 range.  This can be increased to 100 metres by the
2 Formo.. 2.way 8.W.coil stands @ each 2 6 addition of two type D coils at 3s. 6d. cach.
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"Laurence—a name made famous by his ex-
“quisite radio cabinet designs, now achieves
even greater fame with the two designs
illustrated above. Give your receiver the
housing it deserves—cabinets of whose
great beauty you will never tire.

LAURENCE

i &
;,
§

==

Two-piece cabinet, covered
grey leatherette. Specially
designed for Contact short
wave receivers.

Internal measurements:—Width 127,
Depth 103°. Height 63°.

Horizontal walnut table model
cabinet designed for such fam-
ous circuits as The Ajl-Electric
and battery models Sensity
Super, Stentorian 3, etc.

Internal measurements:—Width 197,
Depth 83". Height 10}".

MARKETED SOLELY BY:

GRAHAM FARISH LTD, BROMLEY, KENT

[World Radio History|

1776
25/-
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CONTACT:

COMPONENT KITS

e e

FOR ALL

THE DISCOVERY SW.TH

(:. I, Max transformer oo

Formo Snail dual ratio drives

Formo Snail eseutcheons ..

Formo Short wa ve -00016 mfid. condensers
]mrmu Snail reaction indieator o0
[N | mﬂl Mansbridge condenser

1)(!01 mfi. ch(l mica condenser
01 @

5 meg., .\tnnd(ml (.rld lmk

3

\ mrt, \\a\(‘ 1. l' (hol\(‘ (m—]Ol)m )
pin bakelite valveholder

4. K. Short wave 4 pin 0

Formo 5.000 ohm Formowatt,
Formo 20,000 ,,
G,

40,000 olim Ohmife . 0 o
“01 mfdd. Tubular condenser
i 0005 mfd. ,, 9
4‘..]‘. Pap terminal mounts
Formo 2-way S.W, Coil stands
Formo conneeting sleeve . .
Snap Universal turret, switch
Formo type B (12-25m.) coils
Formo type € (21-50m.)

(.. Metal screen with ternunnl
1 (i.F. Component bracket ..

Kit ““A » (ash

or 6/10 (loposm and 11 monthly pay-
ments of 6/10.

Kit “B.” As Kit ** A,” but ineluding the
set of speeitied and speeially matehed
tiraham ¥arish Ring valves . Cash
or, $/2 deposit and 11 monthly pay-

ments of 9/2.

ur;la-_‘_.(:,;,;_-._.._._...‘;:,_._._.._.._._._._-_‘;,;,-,._.

“CONTACT”

REE
sl
46
9 0
T
10 6
a6
20
1 6
0 6
1 6
0 10
0 10
2 0
0 8
1 6
0 10
0 10
I 6
I 3
1 0
1 6
5 0
0 ¢
20
70
7 0
1 6
o 4
72 6
£500

THE QUEST S.W. TWO

2 Tormo Snail dual ratio drives

2 Formo Bnail escutcheons ..

2 Formo 00016 wfid. 8. W, convlensers

1 Formo 3.W. Single coil stand

1 Formo type ** 3" S.W. Coil

1 Formo type “ 0O SW, Coil .

1 G.F. 4 pin 5. W. Base-board valveholder
1 G.F. 5 pin valveholder

1 G.F. ‘0001 mfil. Base-hoard Pre-set con-
denser 0o

1 (L1, -002  mfd. l‘itcil mie'x condenser

1 G F. 0001 mfd. .

1 (i.F. -01 Tubular condenser

1 (LT, 0005 "

1 G ‘; meg. Standard (Tid leak .

il RiolPo ®

161, 40()()0 Ohamite

16G.F 1 mfl, \Ianshn(lge 00

2 (LF. H.F. Chokes, S5.W. (1()—1()0111)

1 Snap Universal turret switch

3 (LK. Pop terminal mounts

1 . F. Component bracket

1 G.F. Max transformer .

Kit ““A » o (¢ |~h
ordH/ dcposnt aml 11 monthl) pa\ ments

of 5
Kit ¢“B.” As Kit * A,” but complete with
specified  Graham  Farish Ring
valves .. . Cash
or 7/1 deposit, and 11 monthl) pay-
ments of 7.

8.
G 0
70
70
1 0
36
3 6
09
08
10
10
06
1 3
1 0
0 10
010
1 6
2 0
4 0
2 0
1 6
0 4
4+ 6
5 0
7% 0

THE SENSITY SUPER
(Battery Model)

s.
2 4 pin valveholders, (iraham Farish o0 1 0
1 5 pin valveholder. Graham Farish 6o 0 8
1 Dise H.F. Choke, Graham Farish . 20
1 Max Transformer, (iraham Farish 5 4 6
1 Formodensor 'lvlm ‘J,” Formo Products 1 6
1 01 mfd. Mica (’umlenser, iraham Farish 1 6
1 DUS Twin-gange condenser, Iformo P’ro-
ducts oo na a0 00 oo 12 6
10002 mfd, Tubular condenser, tGraham
Farish .. oo 00 o0 .. 1 0
1-25 mfd. Tubular eondenser, traham
Farish .. 0Q 00 .. o0 1 6
1-1 mfd. Tubular Condenser, Graham
Farish 0o oo .. o0 oo 1 6
11 mes, Ohmite Volume eontrol, tiraham
IFarish oo 29
2 omponent hmckeh Graham Farish .. 0 8
1 AlE/G Twin coil unit. With switeh,
Formo Produets .. 0o 00 0o 12 6
12 meg. Standard Grid leak, Graham
Farish 0 10
1 -0003 wfil. Differential condenscr Graham
Farish 20
1 Vertieal Ohmite hol(lcr Graham Farish. 0 6
1 40,000 ohm Ohmiite, Graham Farish . 1 6
2 'l‘crmim\l Blocks, tiraham Farish 00 T 0
Kit ¢ A . Cash 50 0
or .)/— }lcposxt .md 11 mouthly payments
of 5/
Kit ¢“B.” As Kit “A,” but ineluding

the set of speeified Graham Farish

Ring valves Cash

or 7/1 deposit, and 11 monthly puyments
of 7/1.

THE 1936 STENTORIAN THREE

s, d.
1 Formo -0005 mfid. SU5 type eondenser

with mystic drive 6 6
1 GLE. -0005 mfil. I)lﬂ"vrcntml rea(non con-
denser 2 0
1 G.F. -0003 mfd. Differential reaction con-
denser 20
2 (k. Component brackets . 0 8
1 Formo CA/G Coil unit 8 ¢
2 (+.I. 4 pin valveholders 1 0
1 G.F. 5 pin valveholder 0 8
1 G.F. Dise H.F. Choke 5 00 250
1 G.1° -0002 mfd. Mica eondenser . . 0 6
1 (i.F. Max transformer o 4 6
2 (;.F. <006 mfd. Tubular econdensers 2 0
4 Formowatt resistors :—
1—2 meg. )
1—500,000 ohm ’
1—10,000 at 10d. each 3 4
1—25,000
2 G.F. Pop terminal mounts 50 . 1 0
Kit ¢“A» o Cashonly 34 8
Kit “B.” As Kit “ -\ * hut 00111plctc with
speeified (-rah(lm Farish Ring
valves .. 00 Cash 55 0
or 5f5 deposit and 11 monthly pay-

ments of 5/5.

CIRCUITS

THE A.C.SENSITY SUPER

The Reeceiver

s
2 (.T. Pop terminal! mounts 50 1 0
1 Formo type ““ J " Formodensor .. 16
1 ¥, Dhise H.F. Choke 20
2 (.1, 5 pin valveholders 1 4
1 G.F. 7 pin valveholder 1 3
1 G.F. Max transforiner 4 6
1 Formo AH/G Coil unit 125
1 Formo DUS condenser 126
1 Gk, 0003 mifd. Differential . 2 0
1 ti.F. 1 megohm Ohmite ¥. Control 2t)
2 (i 1. Component. hrackets oo 0 8
2 .F. 1 mfid. Mausbridge (nuduw-b t 4 0
3 G.K. Tubular condensers (-1 mid.) 4 6
FRCEN OX 4 %nmlen\er <0005 mfid. 1 0
1 (1 . 00t ,, 10
1D 25 mfll 25 v. Eleetrolytic 2 6
T 1,000 ohm Formowatt resistor .. 0 10
1 230 , . . 0 10
1 300 V. ,, 0 10
110,000 ,, " " 010
1 20,000 ,, . . 010
135,000 ., ,, ,, 010
130000 ) . . 0 10
14 wey. 010
1 .),lbl)() Ohmite resMam ¢ 1 6
1 40,000 1 6
1 G -01 mfd. Tuhuldr eond. 50 1 3
The Power Pack
1 G.F. Mains transformer type M'I'/250 .. 25 0
1 (i.F. 20H Smoothing choke type MC/20/40 11 6
1 GF. 4 mfd, X 4 mfl. 1 Ie(,tml)uc con-
denser > 50 6 6
1 G.F. Bracket (condonser) 00 50 0 6
1 ¢i.F. 4 pin valveholder .. o0 50 06
1 G.F. Pop terminal mount 50 00 0 6
Kit ¢“A » Cash £510 0
or 10/1 deposnt and 11 monthly pay-
ments of 10/1.
Kit ¢“B.” As Kit “A,” but including the
speeified and earcfully matched Graham
Farish A.C. Ring valves Cash £8 0 0

or, 14/8 deposit and 11 mouthly pay-
ments of 14/8.

NOTE. The specified Laurence design cabinets
can be supplied separately for cash, or on hire-
purchase terms with any of the above Kits.

CASH PRICES
Laurence design Short wave cab- I 7 6
inet, covered grey lcatherctte
Laurence standard design walnut cabinet
(suitable for A.C. or battery model
Sensity Super, The Stentorian 25/-

Three, etc. )
Ask your dealer or write (hreet for special
hire-purchase quotations inclusive of Kit
and cabinet.

IMPORTANT.—If yvour dealer cannot supply or
cannot give you 100% service. write direct to the
makers. Return delivery service guaranteed.

Any Kit or any specified components to the value of 50/- or more can be purchased from your usual
dealer for cash or on Hire-purchase terms. In case of difficulty write direct to the makers.

Ll GRAHAM FARISH LTD, BROMLEY, KENT@R _____________ |

— PACE....J
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The name Graham Farish, famous for many years amongst
home constructors all over the world, is now to be
found on a factory-built, ready-to-play, radio receiver.
This superb instrument is recommended to those of
our readers who do not choose to make their own

HIS heing the first complete receiver

available bearing the name of Graham
Farish, it is naturally approached with
more than usual interest—an interest
which deepens as inspection proeceds.

We eould not help being struck at the
outset by the handsome and pleasing
appearance of the cabinet. The chromium
bars across the speaker opening lend a
touch of modernity to the design, which
avoids extremes in any direction, while the
rich walnut finish compares well with sets
offered at three times the price.

Burgit. must be said at once that the out-
standing attraction of the 333 is its per-
formance, which for a set of this type is
really excellent.

We have never believed in the extra-
ordinary hobby of * station-counting.”
As an entertainment it has always seemed
to have its drawbacks. How many
stations the 333 will pull in on an 18-in.
aerial over a barber’s shop in Chorlton-

Your old radio friends Scott and
Whaley appear to be delighted
with their Graham Farish 333 Set.
They were amongst the first to
handle this attractive new model

|

ﬂ@(\‘
BUIILD

cum-Hardy we really couldn’t tell you.
All we can say i3 we spent a very

pleasant evening [no—in Kent!]
tuning in programme after pro
gramme, and forgetting to count them
in the enjoyment of listening to them.
Tuning was commendably sharp.  All
the usual foreigners came rolling in with
plenty of punch and a minimum of
knob-twiddling. With this set the number
of stations you get will depend mostly on
your own energy in tuning them in, though
of course the distriet you live in, and the
sort of acrial-carth system you use, also
govern the performance.

Quality of reproduction we found extra-
ordinarily satisfying. The tone range is
exceptionally even, and we could not pick
out any particular feature, which is as it
should be. As a result, both speech and
music sound exceedingly natural, and this
is the sort of reproduction to which one
can listen indefinitely.

At every turn we noted little points which
show forethought in the interests of the
user. For instance, full instructions for
use and maintenance of the set are printed
on the back, where they can be casily re-
ferred to. Ample space is provided for

good-sized batteries, though, ineidentally,
we found that the 333 is very moderate in
| its consumption. Iiven the aerial, earth,
and pick-up terminals seem to have had
their full share of thought. We found that
| these spring clips could be * hooked-up”
quicker than it takes to write about them.
The generai appearance inside the cabinet

is quite up to first impressions. The 333 is
obviously an engineering  production
throughout. There is a look of sturdiness

2

and entire lack of *“skimping ™ about the
chassis and this i born out by the full-
sized 8-in. moving coil speaker—enclosed
in a dustproof bag.
The tuning scale is of sensible size. It is
‘ calibrated in metres and marked with a
useful number of station names, both letters
and figures being large and distinct, and in
separate colours for long and medium waves.
Instead of the usual pointer the tuning
position is indicated by a slit of light which
travels round the scale, a pleasing arrange-
ment which avoids parallax.
The contrcl knobs are normal in their
(Continued cn page 52

SPECIFICATION

MopeL.—Graham Farish 333.

TyrE.—Three-valve battery-operated table
receiver with speaker and provisicn for
pick-up.

CIRCUIT ARRANGEMENT.—Variably coupled
aerial feeds a high-slope screened grid
H.F. valve (Graham Farish Ring valve,
Type 8X2). This is coupled by
tuned transformer to triode grid
detector (Graham Farish Ring vulve
Type DX2), which feeds pentode out-
put valve (Graham Farish Ring valve,
Type PT2) through resistance-coupled
transformer. Reaction is applied to the
second funed circuit, and automatic
bias to the pentode grid.

SPEAKER.—8-in. permanent magnet moving

coil.
BAarTERY CoNsUMPTION (as tested).—H.T.,
8-9 m/a. L.T. -56 amp.

Price (without batterics).—£6 10s.
MagERs.—Graham Farish, Ltd., Bromley,
Kent.
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> MAINS EQUIPMENT

RELIABILITY—the keynote of all good radio material—is the
outstanding feature of this new range of Graham
Farish all-mains equipment for the constructor.

Just as easily—just as safely—can you feed power to your radio from the mains as from dry
batteries. But first make sure that your mains equipment is reliable—build from the Graham

Farish range and you build with safety.
GRAHAM FARISH MAINS TRANSFORMER
TYPE MT 250.—Power transformer for A.C. Mains
of 200:250v. Output 250 +-250v. at 50 m/a., 4v. |
amp, 4v. 3 amp. Ventilated all-steel case, safety
terminal blocks, universal mounting. De-

signed to supply 2, 3 or 4 A.C. Valves 25 -
through full wave rectifier. Price

GRAHAM FARISH ELECTROLYTIC CON-
DENSER.—A reservoir and smoothing condenser
of the dry electrolytic type. Capacity

4 -4 mfds. Negative electrode can. 6/6

Working voltage 450v. Surge 525v. Price

GRAHAM FARISH MAINS CHOKE TYPE
MC20/50.— A gapped smoothing choke giving a
constant inductance of 20H up to its rated load of
50 m/a. D.C. resistance of 350 ohms,
all-steel case, fitted with flexible leads | Il6
for easy connection. Price

GRAHAM FARISH RING RECTIFIER VALVE.—
Type UU60 250. A full-wave rectifier of the indirectly
heated type. The slow heating of the cathode avoids
excessive low load voltage rise. Filament input 4v.
1.25 amp. Maximum anode input 300+

300v. R.M.S. Maximum D.C. output
75 m a. Price |2I6

Sl GRAHAM FARISH LTD, BROMLEY, KENT

Page thirty-six
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ERE is the all-electric

version of the Sensity
Super, the most popular
receiver yet designed for
the home constructor. The
designer has so arranged
the circuit that the con-
version of the battery
model for A.C. mains can
be accomplished with the

minimum outlay.

\ HAT do these headlines eonvey to

you? Do vou regard it as a miracle
that this amazing power can be bottled up
inside a three-valve receiver which you can
build with your own two hands, without
the slightest knowledge of radio or clectrical
technicalities ? Despite the dozens of all-
electric designs which I hold to my credit,
I still cannot help feeling the urge to ereate
more and more circuits—to bring urcater
and greater numbers of listeners to the
shrine of that modern colossus—the electrie
grid system. Here indeed is a miracle
which from day to day is changing the lives
of literally millions of people. Never ean
I describe the feeling of awe when. during
an air trip whieh took me over best part
of the British Isles. I saw in true perspeetive
these giant tentacles of steel and copper
wending their seemingly endless journeys
from huge power stations and sub-stations
to every eity, town, village and hamlet,
across lills and throngh valleys—each
cable the advance guard of new comforts,
new services, which only the great power of
electricity can give.

To the many millions of vou who have
taken advantage in your own homes of this
serviee, the all-electrie A.C. Nensity Super
circuit is dedicated.

But do not sympathise too freely with
vour less fortunate neighbours. Tor those
who “*swear by gas cooking, candle
lighting, and paraffin oil heating. we de-
signed and described in the last issuc of
these columns the Nensity Super battery
operated receiver—a design which com-
pletely and thoroughly altered the ideas of
all battery set users, and set a new standard
of perfection in the performance of the
conventional serecned grid Pentode receiver.

The all-electric A.C. Nensity Super
deseribed now in these columns is ereated

from this same circuit. 1t remains un-
changed in principle, and only varies in
detail hy reason of the power which feeds
it.  You may well ask: Why, if the battery
cireuit is all that your readers claim for it,
should you devote so much time. care and
space to the design and description of an
all-mains model 7 Ninee the theorists always
insist that there is a reason for everything
(although their theories cannot always he
substantiated) and since you may ask the
rcason for the A.C. Sensity Super. here it is.
Nobody can deny that a battery operated
receiver has certain limitations and certain
disadvantages. Its disadvantages are. in
effect, governed by its limitations.  First
and foremost, perhaps, its chief disadvantage
is its inconvenience. There are accumulators
to be regularly charged—high tension bat-
teries to be replaced. It is, further, im-
possible to maintain a battery receiver in a
eonstant state of efficiency, due to the
steady deterioration of the H.T. battery.

Its limitations arc just as obvious.
Although even a poorly designed battery
receiver will give ample volume from local
stations for the ordinary sitting room, there
are many occasions when an ample output
is badly needed. This can usually only be
obtained by using a very large output valve
and constantly replacing H.T. batteries.

In regard to all these points, the all-
eleetric recciver scores, and scores heavily.
With the power mains at your disposal a
steady flow of the necessaryv driving force
can be fed to vour valves, and maintained
without any attention. The mains voltage
can be reduced or built up within reasonable
limits. and generally used in a way which is
entircly impossible for H.T. batteries.

There are a number of people who shake
their heads a little when the question of
building a mains receiver is discussed.
Whether this is due to lack of confidence
in their own ability, or in the instruetions
to be followed, is never quite clear to me,
but what T do assure you is that anybody
can construct the A.C. Sensity Super.

It’s so simple—certainly as ecasy as the
battery version.

It would probably be uscless for me
to go on to deseribe the many virtues
and capabilities of this set. You, with
vour British eonservatism, would prob-
ably be doubtful as to my ability to
maintain the truth. Nevertheless, even as
the Battery Sensity Super seemed too good
to be true, so is this A.C. version a truly
new standard of receiver performance.
Naturally enough, in redesigning the
receiver for mains use, alterations had to
be incorporated, but the same advantages

LIWATTS
ouTPUT /

have not only been maintained, but in some
details improved.

We have the same Mono Control for
switching on the receiver, changing wave
hands, and transferring from radio to
gramophone. We have the same tuning
controls, the same layout, eabinet, and
other controls. Then in addition we have
increased sensitivity, ivereased outpmt (3
watts), less pentode distortion and greater
simplicity of opcration.

In order to give complete adaptability
for the construction we have maintained
the chassis for the reeciver, and provided
an independent Power Pack. This Power
Pack produces the H.T. and Heater cur-
rent for the receiver valves and dial light,
while the mains connection is taken through
fuses and leads housed in the main receiver
chassis. When housed in the Laurence
Cabinet specified for it, the set will give a
glorious account of itself, impressing the
hearer with the majesty of its output.

As T have said before, the pedigree of
this set is alrcady famous, and there is not
the slightest doubt that the A.C. version
will add still more fame to its breed. If
vou as a constructor have never built a
mains receiver for any cause whatsoever,
then make a start with the Sensity
Super.  You just cannot go wrong, and the
pleasure of standing baek and listening to
the admiration of your friends or family
will, I know, be sufficient compensation
apart from the everyday utility it will
provide.

“ Everyday utility ” brings up immedi-
ately the two rather important points
in connection with all household goods
(and what is radio after all?) in daily
use, viz.—cost, and still more important,
reliability. Well, the cost ean be divided

into two: the initial cost and maintenance,
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The initial cost s

helow  that of any
mercial  receiver  of
performance  and  quality
class. The same can be
=uid of its maintenance cost.
because for its performance
it only uses three  highly |
cftivient  valves, and  the
utmost  advantage is  ex- 0003
tracted from these valves in e
the circuit and desien.  The
current consumed is approxi-
mately 25 watts—or | 40th J
of a unit. Just realise what
this means at 13d. per unit.
The set will run for 26 hours.
or roughly a week's use, for
the macenificent sum of one
penuy.  If that's not
ceonomical enough for yvou.
then vou  don't  deserve
radio,

If you understand  cireuit 3
diagrams vou will see that
no vital factor hax been
omitted. either for the sake
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matic bias. fully decoupled,

ix  provided independently

for the H.F. and Output

-alves. and in addition for the Detector
valve for use  when a  Pick-up s
connected.  The  Anodes are also  fully
decoupled to avoid L.F. instability. The
acrial is entirely insulated from the receiver
by means of a condenser which is also
adjustable. enabling ganging to be simply
carried out, irrespective of the type of acrial
employed.

To those of you who have not made the
acquaintance of the hattery Sensity Super.
I would like to give a glimpse of how the
receiver manages to give such a remarkable
performance.

Iron-cored wanged coils  of  the tvpe
introduced and perfected by Formo Pro-
ducts, Ltd., are used. Al improvements
in circuit design and component manu-

of cost or simplicity. Auto- T

{

(Receiver Section)

facture would he of little
use if the efficieney of the
coils  lagged  behind o the
requirements demanded by
the ever-inercasing  chaos
of overcrowded wavebands.
A designer is. to an extent,
limited  to the materials
available. but a large pro-
portion of the praise which
I think this recciver de-
serves, Is due to the manu-
facturers of these  coils,
The efiicieney hidden beneath those small
screening cans, eombined witl: the Hexibility
of the switching control, gives the designer
a pleasure and thrill to build with.

What does this tflexibility of switching
control mecan to the designer * It means
that he can casily dispense with all the
worries associated with the layout of H. I,
switching, which is and always has been, a
bugbear in radio design. especially when
exceedingly  high H.F. stage gain s
attempted. The Formo coils have solved
this in no uncertain manner.  The coil
windings are identical with those used
for the battery version and match up with
the AC/HG H.F. valve perfectly.

The acrial eoil has a small primary
winding, and the coupling is practically
entirely inductive.  This, combined with
the aerial Formodensor, facilitates ganging
cenormously. and is a point which should
not he under-estimated.  One of the un-
doubted advantages a eonstructor has over
the person who buyvs a ready-made sct is
the fact that he can himsclf gang the
tuning circuits to suit his particular re-
quirements, and not have to rely on the
compromixe usually adopted by some set
manufacturers,  The importance of this
ganging operation has been emphasised
many times in connection with Contact
receivers, and again 1 would like to say

A C MAINS
o~

1amp
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(The Power Pack)

that it plays a very important part in the
efficiency and selectivity of a receiver.

The acrial and anode coils are wound in
the form of full transformers. with both
primary and secondary switching. The
AC/H(! H.I. valve is a type which T am
fond of using. owing to its very high
eflicicney when correetly used.  With
suitable components a really extraordinary
high stage gain is possible. even to the
point of instability, duc to the valve’s
own self-eapacity. small as it is. The
maximum gain. howevcr. is not required.
and since some must be sacrificed in order
to obtain sclectivity we still have plenty
in hand.

Ninee the coils are of the full transformer
type, one is able to dispense with the usual
H.F. anode choke, and here again an
incrcase of about 7 per cent. is obtained
over the other method. apart fromn the
economy in the number of components
required.  These coils used in the A.C.
Nensity Super must represent the highest
possible  practical efficiency obtainable
from two tuned circuits. and remember that
it does not matter what kind of aerial you
use, the receiver is ready to be matched to
it.

With regard to the deteetor circuit, the
use of a differential reaction condenser is a
point worth noticing, inasmuch as the
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reaction spindle is divectly con-
nected to the earth side of the
receiver.  This gives a very
fine control over reaction and.
at the same time, avoids the
slightest trace of hand-capacity.
The grid cireuit of the detector
valve is interrupted by the
throw-over switch ineorporated
in the coil, and which performs
the function of changing the grid
from radio to pick-up. As vou
can well imagine. in a grid
circuit of a detector valve it
is necessary to have the finest
quality low-capacity switches
obtainable, and the Snap Switch
incorporated in the coil is a
very fine example of thix tyvpe
of component.  The switch is
instantaneous in action, and thus
avoids an open grid eireuit.

As previously mentioned, the
anode eircuit of the detector
valve is fully decoupled. and is
coupled to a high inductance
auto-transformer by the parallel-
feed method. This gives prac-
tically straicht line amplifica-
tion. and the transformer is a
really  remarkable component
inasmuch as it has a primary
inductance of 75 henries with a
ridiculously  low self-capacity,
and, irrespeetive of the fact
that it only costs 4s. 6d.. the
output is extraordinarily good
and is comparable only with the
most expensive tvpe of trans-
former.

Used  normallv. the Max
transformer would, in conjunc-
tion with and due to the
pentode output valve, tend to
over-accentuate the higher fre-
quencies. It is quite normal
practice to put a fixed con-
denser cither in series with or
without a  fixed resistance
across the anode and cathode
of the output valve to counter-
act this tendency, but this only
provides a top cut-off which.
when reaction is applied. is
further reduced to the detri-
ment of the quality of reproduc-
tion.

What is done in this receiver
is this. The reproduction of the
higher frequencies remains con-
stant whether used for the
strong local or the weak foreign
transmission, and an L.F.
volume eontrol. which operates
across the secondary of the
transformer, reduces slightly the
reproduction of the higher fre-
quencies.  We, therefore, have
a very happy combination of
controls which both have the
same effect on quality and vet
are operated independently.
This is how they are used. On
strong local signals the volume

control is used to reduce
(Continued on page 42)
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STAGE 1.

1. Aerial terminal to Formo-
densor (-0003 mfd. max).

2. Formodensor to terminal

5 Coil.

3. Terminal 7 Coil to ganged
condenser front section.

4, Earth terminal to P.U.
terminal.

5. Earth terminal to 1 mfd.
condenser.

6. 1 mfd. condenser to earth
terminal on Ganged condenser.

7. 1 mfd. condenser to terminal 8 Coil.

8. Terminal 8 Coil to terminal 6 Coil.

9. Terminal 6 Coil to right hand terminal
Volume eontrol, looking from front of set.

(This wire passes between Ganged con-
denser and Driving dise.)

10. Terminal 10 Coil to Ganged condenser
back section.

11/12. Conneet -1 mfd. condenser hetween
terminals 3 and 1 on Coil.

13/14. Connect :0001 mfd. condenser
between Coil terminal 10 and terminal
B on Turret switch.

15. P.U. terminal to terminal C on Turret
switch,

16. Terminal A on Turret switch to Grid
terminal of Detector valveholder.

STAGE 2.

17/18. Connect 4 meg. Formowatt resister
between Grid terminal of the Detector
valveholder and 1 mfd, condenser,

19 20. Connect 1000 ohm
across 1 mfd. condenser.

Formowatt

21. 1 mfd. condenser to cathode terminal
of Detector valveholder.

22/23. Connect 0005 mfd. condenser
between cathode terminal of Detector
Valveholder and anode terminal of same

24. Anode terminal of Detector
holder to H.F. Choke.

25/26. Connect 25 mfds. eondenser be-
tween cathode terminal of Pentode Valve-
holder and 1 mfd. condenser.

27,28. Connect 230 ohm Formowatt be-
tween cathode terminal of Dentode
valveholder and 1 mfd. condenser.

valve-

29. 1 mfd. condenser to earth terminal of
Ganged condenser.

30. Aux. Grid terminal of Pentode valve-
holder to 40,000 Ohmite.

31. 40,000 Ohmite to 5,000 Ohmite.
32. 5,000 Ohmite to Coil terminal 1.

STAGE 3.

33/34. Connect 30,000 Formowatt be-
tween 40,000 Ohmite and 1 mfd. eondenser.

35/36. Connect 20,000 Formowatt between
1 mfd. condenser and H.F. Choke.

37. 40.000 Ohmite to Aux. grid terminal
of H.F. valveholder.

38/39. Connect 300 ohm Formowatt be-
tween cathode terminal of H.F. valve-
holder and earth terminal of Ganged
condenser.

Step by Step .

Wiring

Eliminates all possibility of error

Y following the wiring table

in conjunction with the easy
stage wiring diagrams and blue
print this can he carried out speedily
—without error. Count and check
all wires at the end of eaeh stage.
It may be necessary and advisable
to glance oceasionally at the photo-
graphs of the receivers to assist in
the relative height of the wiring in
order to be as nearly identical with
the original receiver as possible.

Note.—Where ¢ Left lland™™ or
‘ Right Hand’’ connections are re-
ferred to, it is assumed that the
chassis is viewed from the Front,

40/41. Conncet *1 mfd, condenser between
cathode terminal of H.F. valveholder
and earth terminal of Ganged condenser.

42. Grid terminal of H.F. valveholder to
Ganged condenser front section.

43/44, Connect 25,000 Formowatt beween
Aux. Grid terminal of H.F. valveholder
and right hand terminal of Volume
control.

45/46. Connect -01 mfd. eondenser he-
tween Aux. Grid terminal of H.F.
valveholder and right hand terminal of
Volume control.

47/48. Connect 10,000 Formowatt be-
tween middle terminal of Volume control
and Grid terminal of Pentode valve-
holder.

49. Left hand terminal of Volume control
to terminal 4 Max transformer.

50. Right hand terminal of Volume con- -

trol to terminal 3 Max transformer.

STAGE 4.

51/52. Connect 1 mfd, condenser between
Max terminal 1 and H.F. Choke.

53. Connect a pair of twisted rubber
covered flex leads between Heater
terminals of H.F. valveholder and Heater
terminals of Detector valvelolder.

54, Connect a pair of twisted rubber
covered flex leads between Heater ter-

minals of Detector valveholder and
Heater terminals of DPentode valve-
holder.

55. Terminal 4 Coil to upper terminal
of Reaction condenser.

56. Terminal 2 Coil to lower terminal of
Reaetion condenser.

57. Lower terminal of Reaction
condenser to anode terminal of
Deteetor valveholder,

Terminal 3 Coil to middle
Reaction con-
denser,

59. Connect a flexible lead
(about 8} in. long) to Coil ter-
minal 9. (This gocs to anode
terminal at top of H.F. valve.)

FLEXIBLE LEADS.
STAGE 5.

60. Attach a mains plug to a

length of twin flex; pass this

through the hole at rear of base-board ;

(existing holes require enlarging); tie a

knot underneath, leaving about 7 in.,

whieh is connected to front end of fuse
box.

61. Tie a knot 6 in. from end of 2 ft.
length of twin flex ; conneet to terminals
D and E on Turret switch; pass through
hole at rear of basc-board ; conneet one
wire to rear end of fuse box ; remaining
wire goes to Transformer 'Terminal
A7 in Power Pack.

62. Connect a single picee of flex, about
12 in. long. to rear end of fuse box ; other
end goes to Transformer terminal “ B ™
in Power Pack.

63. Connect about 18 in, of twin rubber
covered flex to Anode and Aux. Grid
terminals of Pentode valveholder ; other
end goes to Loud-speaker.

64. Conneet about 12 in. of twin rubber
covered flex to Hcater terminals of
Pentode valveholder; other end goes to
Transformer terminals H. and K.in Power
Pack.

65. Connect about 12 in. of single rubber
covered flex to Aux. Grid terminal of
Pentode valveholder : other end goes to
H.T. positive terminal in Power Pack,

66. Conncet about 12 in. of single rubber
covered tlex to terminal of I mfd, cond. ;
other end goes to H.T. — terminal on
Power Pack.

THE A.C. SENSITY SUPER POWER
PACK.
STAGE 6.

1. Anode terminal of Valveholder to
terminal E transformer.

2. Remaining Anode terminal of Valve-
holder to terminal C transformer.

3. Pair of rubber covered flex leads to
valveholder heater terminals, and to
transformer terminals L. and M,

4, H.T.— terminalto transformer terminal
D

5. Terminal D transformer to terminal .J
transformer.

6. Transformer terminal J to smoothing
condenser bracket.

7. Condenser bracket to fixing lug of
transformer.

8. Condenser bracket to Choke lug.

9, Choke to H.T.+ terminal.

10. Condenser to H.T.+4 terminal.

11. Choke to Valveholder heater terminal.

12. Condenser to valveholder heater ter-
minal.
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(Continued from page 39)

volume.  This control counteracts the
characteristic of the pentode and forms a
correction factor. Now when you receive
a weak signal, or a forcign station, requiring
reaction, the volume control is fully on,
and the reaction applied forms in this case
the corrcction factor. Thus we are able
to obtain exactly the same uniform ampli-
fication on either local or foreign stations.
You will notiee quite easily the cxceptional
clarity of foreign reception and the absence
of top cut-off, or “woolly ” effect, so in-
separable from the use of reaction on the
ordinary receiver.

Reference to the article on Records and
Radio appearing in the second issue of
this magazine (or to the leaflet issued by
Graham Farish, Ltd., *“ The Pick-up and
its Uses ™) will give some hints on tone
control which are very readily adaptable
to this circuit, and simple experiments can
be carricd out by those who so desire to
adjust this portion of the receiver to indi-
vidual requirements,

Now a word about the output valve.
The new Ring output valve which is made
under the Harries patents, is in itsclf a
remarkable achicvement. It is well known
that, owing to the so-called  knee ™ which
is formed in the curve of an output pentode
valve, on strong signals this " knee™
tends to limit the distortionless repro-
duction obtainable, and if it were possible
to accentuate this ““knee’ and make it
almost a right angle, this would mean that
far greater output for the same input and
under identical working conditions could
be obtained. The ordinary pentode does
certainly tend, when handling large signals,
to give a certain harshness in its tone,
and for this reason there arc many people
who ignore the greater sensitivity of the
pentode and still favour the lower efficiency
triode. With this new Ring output valve
the one argument in favour of the triode
has now disappeared, and for comparatively
small anode voltages and currents this
valve will, for quite a small input, give an
enormous amplification and power in its
output circuit.

The valve itsclf is extraordinarily rigid
in its construction, and is illustrated in
this article in order that you can sce this
for yourself. The mica bridge work is a
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trinmph of valve
engineering and
design, and the
enormous anode
can clearly be dis-
tinguished. At first
sight it wounld
appear that this
anode is rather
widely spaced from
the control grid
and cathode. This
spacing, however,
has, owing to the
work of Mr. Harries,
been found to have
a very ureat hcar
ing on the charac-
teristic of the valve
and forms part of
the patent under
which the valve is
manufactured.
Another important
feature of this valve
is the fact that the
cathode is insulated
from the Heater by
a new application
of the material which goes under
the name of “Alundum.” This
matter has a very high insulation
resistance and practically negli-
gible temperature coefticient. This
has a very vital cffeet on the life
of the valve, and also its comn-
sistency and reliability. Whole
pages counld be written on the
technicalities of this new valve,
but since we are primarily con-
cerned in a brief description of
the *“Whys and Wherefores ™ of
this receiver, 1 will endeavour to
keep to the point, and refer ounly
to those details which have a
dircet bearing on it, and which
are readily understandable,

As previously mentioned, the
receiver includes a volume control
across the secondary of the trans-
former. In this receiver the natural desire
was to make it snitable for both radio and
gramophone work, and as such it was
desirable that the same volume control
should function on both. 1t is, therefore,
cssential that the control should follow the
detector valve.

It should be remembered that we do not
require a volume control on the pick-up
itself. Since the majority of pick-up manu-
facturers give their characteristics with a
resistance across them in the form of a
volume control, the resistance should be
incorporated across the piek-up input, e.g..
the Graham Farish Pick-up should have a
value of 50,000 ohms across its terminals in
order to maintain the corvect characteristics.
This, of course, can be varied at will, but
a higher value should not he used.

We found that the Graham Farish pick-
up, when used with the A.C. Sensity Super,
forms an ideal combination, [ts maximum
output is certainly a little more than the
output valve can handle, i.e.. up to 3 watts,
but at the same time the reserve is useful,
since in the event of the rcceiver being
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The Receiver

The Power Pack

required for use in a medium sized hall or
room for dancing purposes. it will have
adequate volume to deal with such cases.

1 have particularly recommended  the
Baby Stentorian speaker, not because |
think that if is impossible to get a better
speaker, but because to my mind it fully
fultils the requirements of the domestic
receiver, The manufacturers themselves
make larger and better speakers which
possibly will deal more adequately with
the {ull outpnt that this receiver will give.
Remembering however, that it only requires
about § watt at the most to give reasonable
volume in a normal size room, the small
speaker will deal with this quite well, and
at the same time it is much move economical
in its original cost.

If a bigger speaker is fitted it should be
remembered that the cabinet is designed
for the baby type, and care should be taken
with regard to the speaker chosen if it is
intended that a “Laurence” cabinet shall be
used.

Now for the Power Pack. This hax been
reduced to the simplest possible construc-
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tion, bearing in mind the re-
quirements of the recciver.
Graham Farish, Limited,
have recently introduced a
number of mains components
which I have taken advan-
tage of in the construction
of this power pack. The
mains transformer is perhaps
rather large for the work it
has to do, but if this be a
fault it is an excecllent one
inasmuch as the main essen-
tials of a transformer are that

1/ »
/8 D1 HoLe

it should be free from break-
down, whether due to inad-
equate gauge wire used on its
windings, or lack of core
section, all of which cause
overheating. Tt should be }
mentioned thata transformer

working in good condition
should not run at a higher
temperaturec than a little
above that of the room in
which the recciver is operat-
ing.

For economy of space, and
in order to get maximum i
possible smoothing, a split
electrolytic condenser is used

giving capacities of 4 mfds. -
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on each side of the smoothing |
choke. This arrangement

gives absolutely silent supply,

so that no trace of hum is

audible in the speaker.

To avoid as far as possible the exposure
of bare terminals carrying high potentials,
the choke conncctions are finished to wire
ends which are of ample length for all
requirements. It is a well-known fact that,
if either a metal rectifier or a directly-
heated cathode rectifying valve is uscd,
the voltage at the receiver reaches its peak
value® long before the valve Heaters are
well heated, and thus all condensers and
H.T. circuits in the receiver are subjected
to a no-load voltage of over 300 v, if some
precautions are not taken. Thermal delay
switches have been used with success, but
a far better scheme is that employed here.
The rectifying valve has an indirectly
heated cathodc of the same type as that
employed by the receiver valves, so that
the emission of the valves rises in unison.
Thus the load is correctly adjusted to the
rising voltage. This avoids the danger of
break-down due to surge currents and
no-load voltages and gives the set added
reliability.

It will be noticed that the mains leads
supplying the power pack run through the
receiver before being connected to the
mains transformer. This is due to the
fact that the switching is incorporated in
the coil unit under the mono control
system, and in addition the mains fuses arc
fitted on the underside of the receiver
chassis, which gives ready accessibility in
case of requirements.

Now a word concerning the actual
construction. If you have purchased the

specified Laurence cabinet you will also
have the base-board provided with it.
If not, it will be necessary for you to con-

g

The dimensioned panel drilling diagram

struct the chassis from the details given
in the sketch shown on page 11. A piece
of £ in. plywood should be obtained which
is sufficiently large to cut into three pieces
to the dimensions shown, the base-board
being 11§ in. by 8} in., and the two side
pieces 81 in. by 2% in.  You will note that
one side is set back slightly from the edge
of the base-board (about in.) to permit it
to fit closely against the side of the cabinct,
thus avoiding the blocking piecc in the
corner of the cabinct. If the Laurence
cabinet is not used, however. you can be
guided by the requirements of the cabinet
which you propose to use,

You will note that certain wires are
allowed to pass through the base-board, the
holes for which should be drilled in suitable
positions cither from the blue-print or
during the course of wiring. We do strongly
advise you, although the photographs
and wiring diagram included in this
article are of adequate size, to obtain
the blue-prints, priee 1ls., since this
facilitates construction considerably.
It is full-sized and can be used for
marking out the pancl and base-board
by transferring the holes through the
blue-print to the base-board itself.

Remember when serewing down the
components to the base-board that the
controls must coincide exactly with
your panel drilling, otherwise it may
be necessary for you to shift the com-
ponents after wiring, or alternatively,
alter the holes in the front of the
cabinet, either proeedure heing most
irritating and tending, through im-
patience, to spoil the finished look of
the job. A little earc taken in this

The Graham Farish
“Mum’” mains
Noise Suppressor

respect will save yvoua great deal of trouble
later on.

Just one or two notes concerning the
individual components when assembling.

Ganged Condenser. 'This component
should be handled carcfully, since it is very
accurately matched before despatch and
rough handling can and will upset this,
Before fitting be careful to see that if the
eover is not in position the moving vanes
are fully in, since this is the most fragile
portion of the condenser. The two front
fixing tabs arc normally turned inwards
when packed. Tt is necessary to pull out
the two front ones, which will be found to
turn on their rivets. No. 4 X 3 in. screws
are suitable for fixing this eomponent to the
base-board.

Ganged Coil. When

fixing this unit

avoid pressure or strain on the screenins can
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when holding it.  Whilst they are fixed to
the chassis of the colil, it is possible by foree
to disturb the fixing, and if they are forced
out of position it may be possible to damage
either the coil itself or its internal eon-
nections. The same type wood screws
should be used as are specified for the
condenser.

Volume Control.—Sce that this is well
and tightly fixed to its component bracket,
since it will be most irritating after having
fitted the chassis into the eabinet to find
that owing to eonstant use the volume
control works loose when moved to the
extrenie end of its travel.

Reaction Differential Condenser.—The
above remarks apply also to the reaction
differential condenser. It should be noted
with regard to this eondenser that the in-
sulating washers are not intended for insu-
lating purposes but only packing washers.

The fuses are for the protection of the
receiver as much as anything else and if,
when you first switch on a fuse blows, then
it is no good replacing it without having
first ascertained the cause.

It is regretted that in the wiring and
circuit diagrams the illumination of the
dial light has been omitted. If it is desired
to have these, and in any easc it is well
worth while, the two terminals connecting
the dial light should be conneeted to the
two Heater terminals of the H.F. valve.
This valve is the only one whose Heater
terminals have only one wire eonnected to
them and leads can be made with flexible
twisted wire quite conveniently. The type
of 6V bulb normally utilised for mains dial
lights should be fitted, since these have a
considerably longer life than the ordinary
flash lamp bulb, and although not giving
quite the same brilliance as the latter, it
will be sufficient and cause far less incon-
venience.

Before finally closing this artiele I feel
that a few words on the subject of sup-
pression of ‘mains noise” might not be
out of place.

It is just possible thatif your A.C. Sensity

Super is to be
uscd in close
proximity to a
factory or power
station, or cven
a shop where elee-
trical equipment
is used. you may
experience a form
of noisy repro-
duction which
is particularly
annoying.

The media by
whieh interfer-
ence can reach the
radio reeeiver ean
be divided rough-
Iy into three
classes :—

1. The mains
wiring acting as
a direct earrier of
interference
through the mains
connections to the
set.

2. The mains
wiring acting as
a radiating aerial
for the transmis-
sion of interfer-
ence.

3. Radiated
external interfer-
cenee pieked up by
the aerial and
earth.

None of these
cases indicate any

fault in your reeeiver, and if you happen to Messrs.
be using your reeciver in a district whieh
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Graham Farish, Ltd., which,
appropriately enough, is known as the

CONTACT |

is some distance from any commercial or Mum Mains Noise Suppressor. The

industrial electrieal equipment, it is more
than likely that no interference will be ex-
perienced. To those of you, however, who
will require some form of mains noise
suppressor unit, I cannot do better than
recommend the unit manufactured by

eost (28.) is trivial, and although it is not
possnble to guarantee complete “elimination
in every case, there is no doubt that the
Mum has proved itself to be one of the most
suceessful suppressor units in a very great
variety of eases.

The Receiver.
2 G.F. Pop terminal mounts

1 G.F. Disc H.F. Choke

G.F. 5 pin valveholders

F. 7 pin valveholder

¥. Max transformer
Formo AH/G Twin coil unit
ormo DUJ3 condenser

oo

1 meg Ohmite V. Control ..

. Component brackets 50

. 1 mfd. Mansbridge condensers
-1 mfd. Tubular condensers
01 mfd. Tubular condenser
-0005 mfd. Tubular condenser
-0001 mfd. Tubular condenser

ﬁ;;zﬁwﬂww

G.
TFormowatt resistor 1,000 ohm
Formowatt resistor ‘) 30,
TFormowatt resistor 10,000 ,,
Formowatt resistor 300 ,,
Formowatt resistor 20,000 ,,
Formowatt resistor 25,000 ,,

1 Formo type J (-0003 mfd.) Formodensor

0003 mfd, Differential con(lonsen

THE COMPONENTS REQUIRED FOR THE ALL ELECTRIC A.C. SENSITY SUPER

25 mfd. 25 v. Electrolytic condenser

s. d. s. d.
10 1 Formowatt resistor 30,000 ,, 010
1 6 1 Formowatt resistor § meg. oG a0 010
2 0 1 G.F. Ohmite resistance 5,000 ohms .. 00 1 6
1 4 1 G.F. Ohmite resistance 40,000 ,, . 1 6
1 3 1 Belling Lee Twin Safety Iuse No. 1033 2 6

13 g The Power Pack.

12 6 1 G.I. Mains transformer Type MT /250 . .. 25 0
2 0 1 G.F. 20H Smoothing choke, Typo ’\IC/’O/40 .. 11 6
2 9 1 G.F. Bracket (con(lenqer) 00 0 6
0 8 1 G.F. 4+ mfd. - 4 mfd. ]‘leetrolytlc condenser 6 6
4 0 1 G.F. 4 pin Valveholdor .. . 00 0 6
4 8 1 G.F. Pop terminal mount T 0 6
13 The Valves.

10 Graham Farish A.C. Ring Valves.

10 1 AC/HG Screened Grid 5 pin .. a0 .. 17 6
2 6 1 AC/DX Detector B o a0 .. 13 6
010 1 AC/PT Pentode T . .. 18 6
g ig 1 UU/60/250 Rectifier 4 , .. .. 12 6
010 Recommended Accessories.

010 1 W.B. Baby Stentorian speaker .. 23 6
010 1 Laurence standard type walnut cabinet .. 260
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“What the Eye Does Not See”

The progress of radio design in the past
few vears has been so regular and consistent
that its breakneck speed has become ac-
cepted as commonplace—and s, indeed,
hardly noticed by any but the technical
enthusiast.  Yet it is only nccessary to
eompate the appearanec and perforiance
of, say, a three year-old set side by side with
the Discovery Three or the Sensity Super
to realise that of all the scientific research
now being carried out that in radio is the
most popular and the most prolific in
surprises,

The differences in both internal and
external appearanees of the modern set
are plain to the eye of the merest novice,
exeept in one particular, that of the per-
mancnt magnet moving-coil speaker.  Yet,
strangely cnough, this apparently little-
altered component has in the past two
vears developed and improved to a prodi-
wious extent.

Vastly different in cfficieney though they
are, all magnet steels look much alike to
the uninitiated: and the beauties of a
new method of speceh coil assembly are
not apparent to the eve. even of the expert.

It is generally known that sensitivity
and ready response to all frequencics
depend very largely on the strength of the
permanent magnet in the speaker,

The public is now, we believe, aware
that size alone counts for very little, the
important thing to know being the ™ coer-
cive force ” of the material used.  Chrome
steel, for instance, has a mueh lower
cocreive foree than cobalt steel, and nearly
three times the weight of this material is
necessary to provide a strength equal to
that of a “ cobalt™ magnet. Cobalt, in
its turn, is now giving wayv to a new
tvpe of alloy embodying aluminium and
nickel. The new materials are at present
no cheaper to use than ehrome or cobalt
steels, but are more compact, and apparently
have the advantage of retaining their
magnetic  properties unimpaired over a
longer period of years.

Outstanding among new  magnetic
materials is that developed by the Whiteley
Electrical and Radio Co., Ltd., and in-
corporated in their " W.B. Ntentorian ”’
speakers.  This, Dbesides the advantages
of compactness and long life, has this
additional and most ninportant feature
it gives enormous strength at a cost little
over half that of other alloys, and makes
possible at a moderate price a loudspeaker
=0 amazingly sensitive as to set an entirely
new standard in performance.

In addition to providing this greater
sensitivity, the extra *“field strength ”
enables a larcer “air gap” to be used.
Thus it is, for the tirst time, possible to use
the ** Whiteley ™ speech coil in a domestic
speaker.  Previously confined to  public
address models (which, of eourse, can and
do use very large air gaps) this speeeh coil
brings a vast improvewment in U attack 7
and bass response. Tt enables the bass
resonanee to be placed much lower in the
musical scale and thus provides a fuller
nalural  bass  free from any artificial
* boom.”

' y PRy LYY

=
N‘
N-

%

Ih .
-

' SO A
"
o X0 AONE S AN
RN K e

This famous quartette is
virtually a necessity to every
listener who would get the ut-
most from his Set—whatever
its make or type. FILT pro-
vides that vital factor — an
earth that is 1009, efficient.
SLOT increases Selectivity
and filters out unwanted Sta-
tions. MUM minimises the
bug-bear of Mains noises, and
GARD AUTOMATIC
LIGHTNING ARRESTER isa
safeguard that no aerial should
lack. These products cost but
atrifletobuyyetsowell proved
is their value that thousands
are installed every week.

F I LT
PERCOLATIVE EARTH

Imitated, but never equalled, FILT ‘mproves
reception, often to an astonishing degree, by
providing an Earth that is 1009 e*iciert.

FILT attracts its own moisture and percclates
to a depth of many fee: in a series of ever-
damp tentacles that keep damp in the driest

weather, Your earth s your
only direct contact with the
Transmitting Station. Makeit
perfect by fitting FILT,

Refills 1/6

SLOT

AERIAL FILTER

With Stations a hair's breadth apart, SLOT
is a necessity to clear reception. SLOT
brirgs old sets up to date, sorts out the
Stations, cuts out intesference and overlap-
ping. Quickly fitted, beautifully

made in bakelite with nickelled,

new type terminals, complete -
with instructions.

M UM

INTERFERENCE
SUPPRESSOR

Telephones, domestic electrical devices,
Trains, Trams—they all aggravate mains
disturbance and spoil Rad‘o receptior.
MUM is the cure! MUM is inexpersive,

it's easy to fit, but it effects
an amazing improvement in re-
ception, Easily fitted by the -

veriest novice

GARD

LIGHTNING ARRESTER

The price of a GARD Automatic is a rtrifle
to pay for permanent lightning protecrtior,
No need to worry with GARD cn guard—
no need ever to switch off. Clip GARD to
your aerial leadin, forget the lightning, enjoy
your radio throughout thestorm.

Every GARD is flash-tested and

carries a £200 GUARANTEE, -
Complete withfixing instructions.

GRAHAM FARISH LTD, BRPOMLEY, KENT
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CONTACT

MAXY vears ago the ear telephone was
invented to make audible the varia-
tion of minute electrical currents. The ear-
phone. unchanged in its fundamentals, re-
mains to-day one of the most widely used

instruments. This is no doubt due to two
reasons. firstly its sensitivity and secondly
its privacy.

It is these two reasons which make
thousands of experimenters and constructors
stick so faithfully to their carphones for
short wave use, and it is to those that this
receiver will find its greatest appeal.

The amazing penetration of short waves
over great distanees is well known. and the
fact that even a single reacting valve can
be used to pick up signals transmitted
thousands of miles away is ever an astound-
ing achicvement. You will note that 1
have mentioned that the valve is reacting,
and this is essential where no H.IF. ampli-
fication is used.

Many “stunt ” cireuits are used. and have
been  tried, but the simplest and most
popular up to the moment has been the
ordinary triode, generally coupled with a
single stage of amplification. The triode
with capacity coupled reaction is simple
to understand. and can always be relied
upon to funetion, even under the most
adverse circumstances. 1t operates, after
a style, over a wide range of conditions, and
one can pretty well always guarantee some
kind of result.

1 might have used a similar cirenit for
this receiver, employing the new short wave
components, except that there is also a new
short wave wvalve produced by Graham
Farish Limited. This valve, which is called
the SW.G.2, provides the ideal detector
for this type of receiver. It has certain

characteristics, due to its
unique design and con-
struction, of which one can
readily take advantage. The
fact that the grid of the
valve is far removed from
the base and insulated by
the glass bulb means that
the only loss across the
tuning inductance is that
of the grid condenser, and
internal electrodes of the
valve itself. By using H.1°.
currents collecting in the
screening grid and feeding
thent back in the ordinary
capacity method, we are
able to gain many advan-
tages over the triode valve.
In the first place, the
screened grid valve has a
much  higher scope and
higher amplifieation factor

former. Since quality of output is not our
first consideration the 1-5 ratio on the Max
transformer is utilised, although owing to
the very high impedance of the detector
valve there is little gain by using the low
primary inductance coupling. This, how-
ever, can be varied at will to suit the
individual, and this connection from the
coupling condenser to the transformer can
be tixed to terminal No. 1 if so desired. The
transforner is connected to a pentode out-
put valve chosen on account of its high
sensitivity, and the phones are directly in
its anode.

A slight improvement can be effected by
uxing a pentode output choke having a ratio
of 25 or 3-1—this being dependent upon
the resistance of the phones. It is not.
however, necessary and accordingly need
not he titted, there being ample sensitivity
for alt general purposes without this.

Care should be taken to see that the
phones are connected the right way round

=S SW2

A SHORT WAVE TWO-VALVER
FOR WORLD-WIDE RECEPTION

than the triode. Secondly, owing to its
low internal  capacity. the  reaction
control has less effeet on the tuning—
a very important point in short wave
reeeption where desired signals are some-
times sharply tuned.  Thirdly, practically
no reaction effects are passed to the L.J.
stage. which means that the output side is
almost entively free from H.I. currents,
making the receiver stable in operation.
The  reaction control is  extraordinarily
smooth.

An acrizl series condenser is used so that
it may be adjusted to avoid * blind spots.”
‘This term is used to describe variations of
the tuning seale in which cither it is im-
possible to tune a signal, or where the
reaction snddenly requires to be increased
out of all proportion to that which is used
over the rest of the scale. This is due to
the acrial-earth system and ean be prevented
by adjustment of the acrial series condenser.
“ Blind spots ™ usually only occur where
the aerial is of very high capacity or of long
length, or alternatively where a long high
resistance earth is used.

A short wave H.F. choke is used in the
H.T. lead to the screening grid to avoid
H.I". currents passing through the H.T.
battery, and another in the anode of tle
valve itself, which performs a similar
function. From here the rectificd current
is taken through a condenser, the detector
valve being parallel fed and coupled to the
output valve by means of an auto trans-

World Radio Histol

since they carry the anode current to the
pentode valve.  Incorreet eonnection will
result in de-magnetisation of the phones,
and as they are normally clearly marked.
attention should be paid to this point.

Now with regard to the construction.
The drives and condensers should be
assembled together before they are fitted to
the cabinet, as this job is much morc casily
done before they arc in position.  [f the
dimensioned sketch for drilling the front of
the cabinet is followed, then this will pro-
vide a location for the drives. The marking
out of the front of the cabinet ready for
drilling should also be checked from the
templates which form part of the packing
of the escutcheons. It is assumed that you
are using the cabinet specified, and it will
be noticed that there is plenty of spare space
which can be utilised for the L.T. battery
and the grid bias battery. This means that
only two external leads are required for the
H.T. and since in many cases this battery
will be borrowed from the broadeast re-
ceiver, the arrangement appears most con-
venient.

Regarding the drilling operation, it
shonld be noted that the hole for the switch
should either be slightly countersunk on
the inside of the cabinet, or better still, if
vou are able, slightly counter-bore on the
front of the panel sufficiently to clear the
fixing nut. Either of these methods must
be used as the spindle bush is barely long
enough for the panel, and if you do not get
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more than one thrcad of the
nut biting, it will probably
strin when you tighten up.

Torevert back to the drives \
and condensers, these can now
be mounted in position. Note
that the fixing bracket for J-
the drive is mounted as low ,
as it will go. This mecans -
that the two 4 BA screws
which fix the bracket to the
main assembly are screwed
into the two lowest holes on
the main supporting plate.

The detector valveholder
should be screwed to its
bracket before this is mounted
in the cabinet, since it is as
well to avoid undue strain
on the bracket when it is in
position. You can now pro-
cecd to mount the com-
ponents, and if you follow
this sequence you will find it

)

#0001 mfd.
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the casiest way.

1. The two drives and con-
densers. In mounting connect
up, at the same time, the
wires under the screws which
carth the two drives as shown
in the wiring diagram.

2. Lampholders for dial lighting. Note
that the templates on the cartons containing
the eseutcheon should be cut out and
mounted behind the scale to form a re-
flector which spreads the light evenly.
Also note that 2v .06 amp. low consumption
bulbs should be fitted and not the ordinary
flagsh-lamp type. otherwise an unnecessary
drain is put on the low-tension battery. If
any difficulty is experienced in obtaining
these from your dealer, they are readily
obtainable from Graham IFarish, Limited, at
6d. post frec.

3. Mount switch on the front panel. with
the filament terminals to the aerial side of
the receiver.

4. Coil stand to base-board.

Provided

that this is mounted longways it does not
matter which way round since the ter-
minals are universally spaced.

5. Grid condenser.

6. Valve bracket. This wooden mounting
ix sceured to the base-board by means of a

This photograph shows the
attractive appearance of the
control panel and clearly

indicates how the baseboard forms the base of the cabine:

The Quest Circuit Diagram

component hracket. The component bracket
<hould he serewed to the wooden base first
and then the whole of the assembly serewed
to the base-board.

7. Aerial condenser.

%, One mfd. Mansbridge condenser.

9. Max. transformer—take eare to mount
this ax <hown,

10, Output valveholder.

1. Nereen condenser.

12. 13, 14. Pop terminal mounts.

By referring to the diagram the wiring is
simple. but we suggest that you wire the
switch first. then the coil and condensers.
Next the HUF. valve and dial lamp fila-
ments. then careying on with the balance
of the set.  You will note that various
components such as resistors, H.F. chokes,
ete., are mounted in the wiring. These
<houid be kept as close to the terminals as
possible to ensure complete rigidity.

Upon completion of the receiver, and
assuming that the valves are in their re-
spective  holders, we
should like to say a
word about the acrial.
RRemember that gener-
ally speaking the
length of an acrial
should depend upon
the wavelength it is
desired to receive. In
other words, it is not
necessary to use as
long an aerial as one
would have for broad-
cast reception. This
does not mean to sayv
that you arc to cut
vour acrial in  half.
No doubt you would
strongly object to this,
but what you should
use is an aerial that

'World Radio Histol
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i not traiting around tree branches. gutters,
drainpipes. cte. No far as the length of
acrial is concerned. this can be varied by
use of the series aerial condenser, but the
Josses and high capacity of an acrial ave far
more difficult.

A further point is that an aerial which is
in close proximity to carth (and on a wet
night the side of a house, tree branch, or
gutter, can be regarded virtually as an
carthed objeet), and which is not taut,
will swing to and fro between carthed
objects, giving a variation in its charac-
teristics. This will cause fading which
vou will probably put down to the station,
but which is actually due to the manner
in which the acrial is rigged. There is
nothing to beat a good taut aerial running
direet from the lead-in up to a horizontal
wire of short length. On short waves it
can  generally  be considered  that  the
vertical portion is of more use than the
horizontal.

Now with regard to the earth. It ixa
strange peculiarity of short-wave sets that
very often they function equally well, and
in some cases better, without an carth con-
nection at all. This is really not a peculiarity
of the recciver, but is only proof that your
carth is not cfficient. It may perform
reasonably well on broadeast wavelengths.,
but on the ultra short-wave bands it is of
such high H.F. resistance and capacity
that it might just as well not exist at all,
since the natural capacity of the set itself
to earth provides a much easier path for
the H.F'. currents than the earth wire. If
you are able, get a good stout gange of wire
and earth it within a few feet, cither to the
out=ide carth, using a good quality earthing
component such as the Graham Iarish
Filt. or direct to a rising water main. A
rising water main is the pipe which brings
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Plan view of the Quest Chassis

water into the house, and if the carth wire
is taken as ncar as possible to the point
where it comes out of the ground, this will
be quite efficient.

If you find it possible to follow thesc
idcals then so much the better, but at the
worst if you aim at getting as near as
possible to thera you will have at least
achieved some measure of suecess. The
whole point is that it is just as linportant
to look after your aerial equipment for
short-wave listening as it is to study the
losses in the recciver.

Now that we have our aerial and earth
attached, the question of connecting up
the Latteries is quite simple. The valves
being of the two-volt type,an accumulator of
two-volt and approximately 30 A.H. should
be used. A small block accumulator wiil
work the receiver quite well, provided it
is regularly and adequately charged. In
the case of the H.T. connections, here we
have a slight variation from the usual,
inasniuch as the screen voltage is consider-
ably below that normally used. Between
35 and 48 volts, when the battery is new,
is the best voltage to give smooth reaction,
coupled with good rectification.

Now for the coils to be plugged in first.
If you take my advice you will use the higher
waveband, i.e., eoil D to start off with,
since, although when you are accustomed to
it you will not find tuning difficult, it
requires half an hour ar so to get the “ feel ”
of the recciver, and it is easier to do this
on the higher wavclength coil.

When changing the coils always take the
precaation of cither removing the H.T.
positive or the negative plug from the
battery. Not that you would do any
damage, but ‘it is better to be safe than
sorry.”

To you who have handled a short wave
detector and L.F. receiver before there is
one thing whieh might possibly strike you
in connection with the use of reaction on
the Quest Two. Normally a tremendous

build up in signal
strength is obtained
with most tyvpes of
detector and IL.F.
receivers. Bearing
in mind that re-
action is to com-
pensate for losses
in the circuit by
reducing them to
zero the moment
the valve goes into
oscillation, it is not
difticult to under-
stand why this set
should be rather
different. The
losses have been
reduced to an
absolute minimum,
both in the case of
the coils and the
valves themselves,
and consequently
you will not get
the same apparent

increase in signal
strength by the
application of reaction as you have

probably been accustomed to. Never-
theless, although signal strength will be
the same, the reaction is not so critical
as under normal circumstances. In point
of actual fact, on some of the strong short
wave stations, such as Moscow, Zeesen,
etc., reaction can be reduced considerably
and the reception still be good.

In the operation of reaction also will
come the question of * blind spots,” which
has been previously mentioned, and it
will be found that, agsuming we are tuning
from 0-100 on the aerial tuning condenser,
reaction will progress in the same way'.

If you find a “blind spot™ you will
iind that it suddenly becomes necessary to
increase reaction up to almost the limit of
the scale to obtain signals, and then, after
passing out of the blind spot, again reduce
reaction to the normal position.

Ninee this is highly unsatisfactory in
operation, close attention should be paid
to the adjustment of the acrial series
condenser. Generally speaking, it is most
convenient to work reaction on the threshold
of oscillation, and since the reaction control
on this receiver is so smooth that it is not,
without a little practice, readily audible,
it would be well to note the relative positions
of reaction and aerial tuning condenser in
the first try out and, as near as possible,
endeavour to remember them.

Reference to the dial shown with the
stations marked thereon in the article on
the Discovery Three will give you approxi-
mate indications of some of the main stations
vou will be able to receive. The varyving
effect of different aerials will probably alter
this slightly, as well as the way you carry
out the wiring, but it will at least serve as a
slight indication and guide.

Remember that whichever way you plug
in the coil you cannot do any harm, but if
you remember that the aerial coupling is
wound in the slot and this should always be
towards the aerial side of the receiver then

yon can rcadily ascertain the correct
position. The effeet of plugging in wrongly

is only that the aerial coupling will he
increased, whilst the reaction will be
decreased.

When using coil B and operating it on
the lower half of the tuning condenser,
you may find that rcaction becomes unduly
fierce. If this is the case it is due entively
to the adjustment of the aerial series
condenser or, alternatively, to your aerial-
earth system, but if you follow the previous
directions in connection with this condenser
the trouble can easily be avoided.

In many cases signals will be strong
enough to connect to a loudspeaker, and
if vou can arrange this then there are
terminals provided for it, together with a
switeh,

We shall be glad to have reports from
you on the results obtained. Please state
clearly the locality in which you are using
the receiver. Its comparison with the
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results obtained from other S.W. reccivers
and the logs of stations reeeived would be E |

welcomed.  We know vou will reeeive the

main Continental and American stations : A

and American amateurs, so quite frankly

we are not so interested in reports on these
L(.- j "CONTACT”
BLUE PRINT

stations, but we shall really welcome notes
NO. IO

on reception of stations other than those
mentioned, especially on the 12/25 metre
band in use during daylight.

You will no doubt have read the con-
structional details of the Diseovery Three,
and if vou have constructed the Quest re-
ceiver it is possible that the Discovery Three
is of further interest to vou. bat for some
reason or other you preferred to deal with
the more simple receiver first,

This is possibly as it should be, but we
would like to point out that in designing
the Quest Two we have taken particular
care to avoid using components which
could not ultimately he used in the con-
struction of the Discovery. With the
exception of a Fixed condenser. a Short-
wave H.F. Choke and the single coil stand.
all the components used in the Quest.

and cven the cabinet. are used in the
Discovery. It is more than likely that /
when vou wish to go a step further and g
build the Diseovery Three there will be many $
of vour friends who. having heard this very &
snappy little two-valver will want to relieve
vou of it in its entirety. but if this is not
the case you ean, with the minimum of
trouble and expense, casily convert it to o
the Discovery Three. | ~
In the latter case there is just one small
point which must be watched when butlding
the three-valver into the cabinet which hax
previously housed the Quest. The hole !
which is used for the switch in the Quest f I
hecomes the hole for the reaction indicator l
in the Discovery. Tt means that your L L ll -
reaction control in the Discoverv will be i Jl f !
slightly lower than that in the original & ! & A 4
1119(1(\1,_ thus avoiding the hole which now éé @l JJ: Y z N
exists in your eabinet showing outside the Y ey 6 o 3 - -
reaction indicator. It is a simple matter «
to Jower the reaetion control by means of THE QUEST S.W. TWO WIRING DIAGRAM
the adjustable bracket on the reaction drive. Full Size Blue Prints are available from the Editor. Price I/-
QUEST TWO COMPONENTS
s. . s, d.
2 Formo Products Snail dual ratio drives B0 @ 3 0| 2Graham Farish  Short wave H.F.chokes (10-100m.)@ 2 0
2 Formo .. Nnail escutcheons oa @ 6 | 1Graham Farish  Universal Turret switch o0 & @
2 Formo .. 00016 mfd. SV, Comlomcrs tw 3 6 | 3Graham Farish  Pop terminal mounts o0 @ 0 6
1 Formo .. N, Single coil stand o0 .. 1 0| 1Graham Farish  Component bracket .. bo o0 4
1 Formo .. Type B Short wave coil b 6 | 1Graham Farish  Max transformer 00 50 .o 46
1 Formo Type C Short wave coil na 3 6
I (e Ll S R pin Base-board valveholder 0 o | Recommended Accessories :
1 Graham Farish 3 pin bakelite valveholder o 8 | valves
1 Graham Farish -0001 mfd. Baso-board Pre-set cond. 1 0 Graham Farish Ring Short-wave Hinh-slopc S.G..
1 Graham Farish 0001 ,, Fixed micacondenser .. 0 6 valve type SWG2 . . 13 ¢
1 Graham Farish 002 o o s N T Graham Farish Ring Output l’ontodo \ahe tvpc T2 13 6
1 Graham Farish ‘01 ss  Tubular condenser R | . N
1 Graham Farish 0005, \ | 0 Cabinet .
1 Graham Farish 3 meg. Stan(lard gridleak .. . 0010 T\vo-ple_ce cov'e'red grey loatherette, Specnll) G o
e - for this receiver. oo .. .. Price 17 6
1 Graham Farish 5 s sy . Lo 010
1 Graham Farish 40,000 Ohmlte resistance .. ... 1 6 | Phones
1 Graham Farish 1 mfd, Mansbridge condenser 02000 One pair Brown *“ Featherweight ”” head-phones.

dio History
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PRICES

THE FORMO RANGE | FORMODENSORS. THE GRAHAM FARISH RANGE
I Ref, Max. to Min.

FORMO VARIABLE CONDENSERS AND ’ ¥, 001--000005 mfd. .. 18 GRAHAM FARISH VALVE HOLDERS.
DRIVES. J .. 0003 —-000025 ,, 16 | 4 -pin .. a0 0o 0 6d.
2-Gang 0005 +-0005 mfd. Condenser Typne G .. -001 —-0002 - 00 oo 1.6 | 2 o 90 00 . 00 00 00 18d3

DL5, with Trimmer on hack section, but , —.00 2 [ ao oo oo oo 50 0o

without dust cover or rive . 9,- W oo 4 =i " 8 9 . .- .- .. .- .. 273
2v(-m|g <0005 +-0005 mfil. Cnmlonwr l\ fre GRAHA‘\I FARISH SHORT WAVE VALVE

DUba, as DL5, but complete with My Stic . . R HOLDERS.

Drive and  Escutcheon. Trimmers are FORMO OIL IMMERSION CONDENSERS. Base. board \Iountmr T

| f ) pe.

provided on both sections . -1 - -1 mfd. .. . .. . . 16 4 -pin . . . .. . .. 9d.
2-Gang 0005 -+ 0005 mfd. ( ondenscr Ty |m 2 1,8 . 85 80 1/~

DU5, as above, but oomplete with bust e " ! (,hassls \Iountmg Tv pe

cover . . . . 126 =, 16 4-pin . .. . . 9d.
Dust Cover only 0o oo 18 B, 1 ;} & oa 00 ag aa ao 00 1'I§
Single Unit Slow Motion (‘ondemor Type 1 ” 2 ot o : o o o

8US5, with floodlit Mystic Drive, «0005 mfdd. 6.6 2 ., oa o oa . 3 GRAHAM FARISH 1} WATT OHMITE RESIST-
Short-wave Variable Condenser Die-cast ANCES.

Rotor aqd Stator mounted on ceramic base 30 ohms. .. 16

—00016 mfd. max. capacity .. .. 386 FORMOWATT (1 WATT) RESISTORS. [ 100 ,, 14
Snail dual ratio Drive and Eseutcheon, & 1 150, 16

and 64-1 ratios, 270° dial movement .. 6.8 100 ohms. .. .. . . .. 1od. 200, 18

B0 L, .. .. ..oo10d. | o0 % g

FORMO SENSITY IRON-CORED COILS. ; 20 . .. .. S ..o10d. | o ia

Aerial Coil, Type T1 (without reaction) 5/- 250 .. .. . . .. 10d. 400, 1.6

" »  Type Al (with reaction) 5 300 ., o o0 . . 104, 450 1/6
HLF. Coil, Type PP .. L .5 330 ... .. L . 104, g o o
Universal Coil, Type U1, full tran-forer 400 .. . - .- - 10d. 6o 16
windings and reaction . .. .. 5 450 ., .. .. . . . 10d. 650, 1/6
500 .. .. . . . ..o 10d. | o, 16

FORMO SINGLE SENSITY COIL UNITS. 550 .. .. B - . 104, éai% - %g

Type CU, Universal Coil with wave-change 600 ,, .. . - . .. 1od. 850 . 18

Switch 6.6 650 ., .. .. S L.10d. 1,000 . 16
CU'G, as CU, bm \\nh 'm\xlnr\ S\\l!thlll" 700 . .. . . . .. 10d. 1.500 ,, 18
for filaments and radiogram 0o oo 86 750 . . .. 10d 2,000 ,, 186
CA, Acrial Coil with reaction .. 66 | 800 " - B ;  led ;(5)38 % }6
CA/G as Type CA, but complete w lﬂ] 850 .. 104 1,000 o 1 g
auxiliary switching for filaments and | 1.000 R o o o 10d' 5000 1/8
radiogram .. .. . 8'6 o o . o o o . 6,000 . 1/8
CT, Aerial Coil \\nhout rmetlon .. 66 | 1,500 ., .. . o o - 104 7,000 . 1.6
CT/G, as Type CT, but ecomplete w 1th 3’000 o o o - 10d 8,000 ,, 1/8
auxiliary swn.chmg for filaments and radio- 2,500, .. .. .- - . 1od. 10,000, 16
gram . . 86 | 3,000 .. .. . .. . .. 1od. %-".U(X(i((; » % 8
cp Anode Coil \\nh full tmnsformer \\mdm" 6.6 ‘L 4,000 ,, .. oo oo . .. 10d. f 2%000 ' 1 g
CP/G as Type CP, but complete with auxllmry | 5,000 ., .. oo S5 55 .. 1od. 30:000 :" 16
filament and radlo"ram switchinyg 5 8/6 6,000 ., .. . .. .. .. 10d. E 35,000 , 1/8
7,000 ,, .. 5 55 ..o 10d. | 40,000, 1,6

FORMO SENSITY GANGED COIL UNITS. 8000 . .. .. 104 gg,ggg - % g

Type AH Matched Aerial and Anode Coils, 10,000 .. .. - . .. .. 10d. 70,000 178
both with full transformer winding, { 15,000 10d éO’OUO " 18
Wave-change switching incorporated .. 10,6 20'000 . o o o o 10dv 100000 18

AH/G, exactly as Type AH, but witl Seiooo el A : 150,000 . 18
auxnlmry fllatnent and radlogmm switeh. 12/8 G o e o i o <o 1od. 200,000 ,, 1,6

Type BP is a Band-pass Ganged U nn 30,000 ,, .. . o - o 104 250,000 1/6
matched for band pas* circuit prcwdmg [ 35,000 ,, .. a0 a5 " L.oo10d. 300,000 ,, 1/8
the 1st valve 106 40,000 ., .. .. .. . .. o10a 500,000 ,, 1/8

BPG, as Type BP abmo b. tcompl(te \\nh 50,000 ,. .. oo .. 8o .. 10d. {_?Og' % g
filament and radiogram switch .. 12,6 60,000 ., .. .. .. . .. 10 "

X . d. 2, 16
. 70000 ,, .. .. .. .. .. 10d. 3 . 1/8

FORMO SHORT WAVE COILS. 80,000 . .. .. 77 lea | 1) 16

Type B .. 12-25 metres ., . .. 38 100,000 , .. ) B B 104 5 .. . - .. 18
m U oo BE oo o oo Ul 150000 ,. .. .. .. .. .. 10d. | GRAHAM FARISH 3-WATT HEAVY DUTY
W Do 38102 | . 0o 50 36 200,000 ,, .. 5 00 60 .. 10d. OHMITE RESISTANCES.

250,000 ,, .. . oo 50 .. 10d. (All sizes up to 100,000 ohis) 2 3 each

SHORT WAVE COIL STANDS. 300,000 ., .. o . 104
2-Way Stand with wave.change switching. . 26 500,000 . ) 10d' GRAHAM FARISH RESISTANCE HOLDERS.
The above can be supplicd fitted with 1 u;eg o . . . o 10d' Tlorizontal type .. .. .. 6d.

auxlliury filament ana  ‘ Phones to Py : o o o o o . Vertical type .. 50 5 ao 00 6d.
Speaker ' switch m an extra charge of 2 " . . .. . .. 10d. Universal type .. . .. .. 6d.
Single Short Wave Stand .. . 1- 3 . oo .. .. .. .. 104, i H.D. Ohmite type .. .e .o o 6d,

S
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GRAHAM FARISH LITLOS REACTION CON-
DENSERS.
00003 mfd.
0001
00015,
o2
00025,
V003,
00035 ,,
005,
V0TS,
001 b

BNV RVRDRVRDN
1N} i

GRAHAM FARISH LITLOS DIFFERENTIAL
REACTION CONDENSERS.

QU003 mfil,
REV ) G
0015,

00035,
o>,

VDV

GRAHAM FARISH LITLOS LOG MID LINE
CONDENSERS.

00005 mfil.
RLLT) .
oots
o002
00025
003,
00035,
0005,
<0075
U1

WO NIV O

X |

GRAHAM FARISH TUBULAR CONDENSERS.

V0003 mitd, .. 00 00 00 00 1'-
0001, .. =
0002 ) 1-
V003, 1/-
Q005 1

V0l b 1/~
002, 1,-
<003 . 1/-
-004 © 1/-
005 D 1/-
006, 1/-
01 ) 13
02 - 1/8
05 - 1/6
-1 N 1/6
o) o 1/6
25 b 1’68

GRAHAM FARISH MANSBRIDGE TYPE CON-
DENSERS.

-25 mfd. 1/8
D, 1/9
1, 2/~
2 » 3/=
+ » 5/6

GRAHAM FARISH STANDARD TYPE GRID
LEAKS

1 meg 10d.
oy, 10d.
| 10d.
2, 10d.
3, 10d.
1+, 10d.
5, 10d.

|

GRAHAM PARISH KONE KAP GRID LEAKS.

1 nea, . 9d.
o 0 o0 5 . . o0 9d.
1 94d.
o, 9d.
P, 9d.
4 9d.
D5 oo 9d.
GRAHAM FARISH FIXED MICA L()A\I)E\SERS
-O0n05 mtd 00 . 50 ao ao 6d.
L1 U 1] S . . . 00 00 6d.
ooz . . . 50 o0 6d.
0003, .. .. . . o1
RUTEY S 35 . . . ..o 1-
000 s 1-
001 . 1
M2 o0 1
003 e 1
004 0 1
<005 b, 16
<008 . 18
01 " .. .. 16
GRAHAMN FARISH H.F. CHOKES.
Dise H.F. Choke 2
H.M X, Single Screen . . 286
L.M.S, Twin Screen 16
short Wave (10-100 mo HLE ¢ ke 2
GRAHANM FARISH TRANSFORMERS.
Pip L.F. General Purpoze 1-3 66
PLip L.F. General Purjose 1-5 66
Max Parallel }ced 0 46
Quip Q.P.1, 1-8 10 6
Mains Transformer, l". pe Ml ]‘ ’2 50 25—
GRAHAM FARISH MAINS CHOKE
Constant Induetance. 330 ohms D.C. resist-
ance. 20H 50 m/a J\pc Number, M(
200 50 .. 118
GRAHAM FARISH BLECTROL\ TIC CON-
DENSERS.
4 +4 mfd. 450 v. working. 66

525 v, Surge, .

(mounting brachet, 6d. extra )

25 mfil. 25 v. D.C. wwrl\mg 30 v. M)rge,
with wireends .. 00 2/6

SNAP SWITCHES.
2-point .. 10d.
3

oo .. . .. .. RS ¥

GRAHAM FARISH QHMITE VOLUME CON-
TROLS.

All sizes from 5,000 ol:ms to 1 megohm 2'9
GRAIIAM FARISH PICK-UPS.
Compensated Model without Volume Control 14/6
Compensated Model with 50 000 ahm bu]lt in
Volnme Control 0 18/6
GRAHAM FARISH.
Mum Mains Noise Suppressor Unit , 2'-
Filt Percolative Eartl, 5 2/8
. refill 1/6
Gard Automatfe Lir,lmllng Arrcﬂzcr 2/-
Audion R.C.C, 5 4/8
Siot Aerial Fllt.er 2
Boostrr Unit 00 7/8
Compenent Brackets . . 4d.
Pop 2. Way Terminal Mounts 6d.
Base-hoard pre-set Candensers—
00005 mfd. .. ‘e oa 1/-
o001, L. 1/-
GRAHAM FARISH UNIV ERSAL TURRET
SWITCH.

A Rotary Switch suitable for a Variety of
purposes, i.e., wavewhange switch, com-
lined filament and r.nhmvram switeh, ete.
With knoty ., 0 0o 2/-

~

REFERENCE

o TO THE FINEST RANGE OF
COMPONENTS £v/r PRODUCED

|
|

GRAHAM FARISH RING 2-VOLT BATTERY
VALVES.

Type Purpose
bX2 XNon-micro Detcctor 00 o0 56
L¥F2  L.F. Amplifler . . o0 50 56
LP2  Small Power .. .. 36 7
MP2 Medium Power . .. .12
Super Power .. .. oo 12
Medium Power Pentode 13 .8
super Power Pentode .. 13/8
Q.P.P. Valve . .. .. 28
Sereened Grid . . 12/8
High Slope 5.G. 12/8
Var. mu. 5.G. .. 12/6
Var, mu. Pentode .. 13/6
\\\'1:2 Short-wave High \lopc Sereened (irid 13/6
HP2 H.F, Pentode .. . . .. 13/8
GRAHAM FARISH RING 4-VOLT MAINS
VALVES (A.C.).
Type Purpose
AC/DX  Detector 13,6
AC/LY Small Power 14/-
AC/PTE Output Pentode .. 18/6
AC/Pr High Slope Out. Pen. 18/6
EYGATH Screened irid 17/6
AC/HG High Gain 3.G. 17/8
AC/VG Var, mu, 8.G, 17/6
AC)VS Var, mu. High Gain S.G 17/8
AC/HP H.I'. Pentode 00 17/6
AC/VP Var. mu ILF. Pentode .. 17,8
UU/60/250 Full Wave Reetitier (1.1 12/6
VU120/350  Full Wave Reetifier (1.1 15/-

GRAHAM FARISH LAURENCE CABINETS.
Horizontal Model Walnut finish, with base-

hoard . 25/~
Short Wave ¢ ‘abinet covered (.roy TLeather-
ette .. 17/6

FREE LITERATURE
SERVICE

HE following explanatory litera-

ture is now available from the
manufacturersconcerned. Pleasc write
for the folders you require and enclose
13d.stampand your name and address,
when the Editor will be pleased to send
vou any or all of the folders detailed
below :—

Graham Farish Component list.
Formo (‘fomponent list.
Graham Farish Ring Valve Guide.

Graham Farish ng Comparative
Table.

Formo Sensity Coil Folder.
Graham Farish Pick-up Folder.

Sensity Super (battery model)
Broadsheet.

Graham Farish Battery
Folder.

Mum Mains Noise Suppressor Folder.

Receiver
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“CONTACT” QUERY COUPON

The actual designers of * Contact’’
Receivers are prepared to answer all
queries from readers in connection with
the operation or construction of these
sets solely on condition that only the
specified component parts are used.

Readers are requested to write clearly
and to state as concisely as possible the
exact nature of their requirements.

Queries must have this coupon
attached, together with a Postal Order
for |/- and should be addressed to :

“ CONTACT ”’ DESIGNERS,
153 MASONS HILL,
BROMLEY - - KENT

The Editor will also be pleased to have readers’
opinions on this, the third issue of ** Contact,” and
any suggestions for articles or receivers which they
wish to have dealt with in the next issue.

CERAMICS IN RADIO

(Continued from page 16)
(500-1.500 ke.), and vitally important on
short waves (5,000 ke, and upwards).

The method of production of these
materials is interesting ; and a visit to the
vast factory where they are made is very
impressive.  Monstrous devices of weird
shape. stalagmites of huge poreelain in-
sulators, and great metal spheres hang
from the roof. With everyone safe behind
steel gates, the engincers in control produce
tong ribbons of lightning, which give risce
to a fierce tearing sound and light up the
huge building cerily.

The ceramic pieces whieh are built into
your contponents are made in a Jong glass
roofed building fitted with rows of auto-
matic hopper-fed presses. The atmosphere
of serupulous cleanliness and whiteness
reminds one of a food factory, an effect
heightened by the white powder every-
where.  This powder is supplied to the
pressing rooms after many careful processes,
including analysing. grinding. weighing
and mixing. In these machines the parts
are now formed under enormous pressure
by intricate stecl dies. These brittle, raw
cakes are now packed into speeial carthen-
ware pots called “ saggars,” and loaded on
trucks for firing in the * tunnel kiln.”

If the laboratory is a devil's cathedral,
then this tunnel kiln must be Hell’s tube
railway. It surely is slower and hotter
than any railway on ecarth! The trucks,
loaded with parts for firing, pass into a
brick tunnecl, heated to an intense white
heat by producer gas, and though the
tunnel is 320 feet long. a truck takes several
days to crawl through to the other end.
This firing process goes on day and night
without ceasing. and the heat never dies
down from one year's end to the other.

When cool, the trucks are unloaded and
the cerantie parts. now hard and permanent,
are examined. They cventually find their
way into the components. eoils, tuning
condensers, valve holders. chokes. even
valves now, which you buy at such
modcrate prices in the radio shop.

All you need to do is to see that in buying
your short-wave components you get
100 per cent. ceramie insulation,
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EASY PAYMENTS FOR HOME CONSTRUCTORS
Help you Rebuild or Build Anew

A New and Novel Scheme to

HERE is a very old and very true

saying amongst bankers and indus-
trialists that " credit makes the wheels
go round.” This is undeniably true in
the ease of motor cars, although the wheels
of commerce were undoubtedly meant,

It has taken the average Knglishman a
considerable time to realise that purchasing
out of income is not by any mecans a sign
of poverty. nor anything to be ashamed of.
In the United States, where anything from
a battleship to a baby can be purchased on
“terms,” the man who pays cash is re-
garded cither as a philanthropist or a
fool. Whilst we do not entirely agree
with this point of view, it is a fact that
innumerable people do wait an unneeessarily
long time for things they want. when a
small regular monthly  payment would
enable them to satisfy those wants.

liven in lingland, however, the objeetion
to gradual paynient is fast becoming a thing
of the past, and the banks and financial
houses are doing their utmost to make these
credit facilities available to all classes and
to all members of the community.

Perhaps one can aseribe the Englishman’s
carly dislike to this system of payment
to his attitude towards his commitments,
for it is true of the English people that their
hire-purchase transactions are considered
to bind them as much by honour as by law.,
This very refreshing streak of honesty in
our people makes the British Isles probably
the safest place in the world for the invest-
ment of capital in hire-purchasce business,
and, what is more, reacts on the purchasers
by making it more simple for the banks and
manufacturers  to  give cheaper credit
facilities.

One of the most interesting recruits in the
radio hire-purchase ficld is undoubtedly
the Graham  Iarish organisation. Hire-
purchase business in the radio industry is
not by any means new, as for many years
past complete receivers and kits of parts
have been available to the public on such
terms. One great  difficulty has  been.
however, that hire-purchase facilities could
not be economically or reasonably granted
on transactions involving a capital ex-
penditure of less than £5. In short, the
home construetor who wanted to construet
a new receiver, or adapt an old one, had to
spend at least £5 to obtain hire-purchase
facilities, or clse pay cash.

The Graham Farish organisation has
found a very novel way out of this very
unsatisfactory position, and the new hire-
purchase facilities are now made available
for the first time.

In an interesting interview with one of
their accounts chiefs a few days ago I was
given full details of this interesting system,
and for the benefit of those of you who
contemplate purchasing radio in any shape
or form I am going to give a bricf résumé
of the scheme.

I will assume that you have made out a
list of parts from these pages which will be
cither used for making a completely new

receiver or remodelling an old one. The
procedure from then on is simplieity
itself. First call with your list on your
local dealer, who will hand you a yellow
agreement form to fill in and sign. One
word of warning is necessary here. Toavoid
delay vou should sce that the signature is
put in its proper place and is duly witnessed,
either by the dealer or by one of his assis-
tants, and that the few simple details asked
for are supplied. The dealer will then send
your agreement form through to the manu-
facturers, and within two to three days
he will have word baek that the goods can
be released on payment of a deposit.  IFrom
then on you are at liberty to remit your
payments through the post, or alterna-
tively payment can be made at any local
branch of the Midland Bank Limited.

Nothing simpler can be imagined. Your
purchase can be a complete kit, with or
without valves, or an assorted collection
of components, pick-ups, ete., and, pro-
vided your purchase reaches a total of not
less than £2 10s., hire-purchase facilities
are yours for the asking.

Nhould you live in a small out-of-the-way
village where stocks cannot reasonably be
held. or if your local dealer is the short-
sighted type of individual who will not
give vou adequate service, then by all
means write direct to the manufacturers,
who. you will find. will handle your trans-
action with a courtesy and speed which
will leave you a very satisfied purchaser
and a very much stronger adherent to the
policy of purchasing out of income.

FOR THOSE WHO CANNOT BUILD

(Continued from page 32)
layout, and are of a mottle walnut colour
which harmonises very neatly with the
sunk walut control panel. At the top is
the main tuning knob, with a trimmmer knob
mounted on it for fine adjustment. This is
a very useful feature which cnables the
utmost performance to be had from the
set.

Iinmediately under it is the combined
wave-change and on-off switch. This
takes the unusual form of a pendant knob.
which is very neat and praetical. To the
right is the reaction control and to the left
the volume adjustment, whieh acts by
varying the degree of acrial eoupling, and
so can be used to improve seleetivity when
requived,  The circuit is a well-tried one,
interpreted  with the soundest practice,
and containing all desirable refinements
without any complications, There is no
doubt that a set of this tyvpe has great
attractions, apart from the question of
ccononmy. It cannot, of course, equal a
multi-valve mains superhet cither in range
or scleetivity, but on the other hand it
has the great advantages that there are no
troubles with baekground ‘“ mush,” inter-
ference whistles, sideband splash, mains
hum, or mains-born erackle. Nor is there
the same necessity for " Spot on” tuning
to avoid distortion,
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The Pick-up with a difference

For the first time in the history of electrical reproduction the idea of ‘‘compensating ' or balancing out
—the defects between mike '’ and record finds expression in this superb component. Many superlatives
have been used to describe Pick-ups manufactured hitherto, but until the principle of true compensation
was applied to Pick-up design even approximate * realism in response '’ was not obtainable without complicated
networks of correctors, etc., with their attendant reduction of output. The Graham Farish ** Compensated ™’
Pick-up dispenses with all such devices. It is new in its conception, a revelation in reproduction and.
connected to the simplest amplifier, gives an incomparably closer rendering to the original recording than
has ever been achieved before.

Built to a new principle the Graham Farish COMPENSATED Pick-up will reveal new and unsuspected
beauties in your records, adding enormously to the pleasure they give you.

14'¢

Boxed complete with
Fitting  instructions.

Incorporating
Volume
Controt 6

as illustrated

GRAHAM RISH LTD, BROMLEY, KENT




BATTERY RECEIVER
VODEL [P 328

A SCREENED GRID, DETECTCR and

"PENTODE BATTERY OPLRATED £6 : 10 :0
RECEIVER OF QUALITY (Without BEteermi)

Fully ilustsqrey and desteliptins (eder eme on Regiettfrom Or 12 monthly phyrmmats

GRAHAM FARISH, LTD., BROMLEY, KENT ' of 12

World I'gadiro History



