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The helpful photographic journal which tells you how to make better

“HOME
PHOTOGRAPHER'S”

«“PHEW . . . IT’S HOT!”

Also Prizes of T

PHOTO-ELECTRIC EXPOSURE
METERS

“WESTEX” TRIPODS

S“ROLBAC” LOOSE-LEAF
ALBUMS

“ENSIGN ” PRINT TRIMMERS

*PHEW—IT'S HOT!" is the subject of the contest, which offers unlimited
opportunities for the exercise of ingenuity and artistry. The pictures
you send in will NOT be judged entirely on their technical quality, but

also on the originality or humour shown by you in their arrangement

Get ready to take your picture or pictures—it doesnt matter whether
you have a camera costing a few shillings or one worth pounds—you

stand the same chance of winning as any other competitor

Full particulars and success tips in the July and August numbers .

pictures—AND HOW AND WHERE TO SELL THEM!

AT ALL NEWSAGENTS AND BOOKSTALLS
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'QUALITY - CIRCUITS

SEE PAGE
. 51,
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W. J. Delaney, H. J. Barton Chapple, Which.,,
B.8c., A.M.LEE, Frank Preston.

Technical Staff:

455w

Y

Radio Life-saving
T XPERIMENTS carried out in Kent
have shown that an ultra-short-wave
‘transmitterand receiver will form a valuable
link between the pit head and the workings
at'the bottom of the mine. A wavelength
of 4.5 metres was used in the tests, and
two-way communication (telephonic) was
carried out, the depth of the pit which was
_used being 2,160ft. Tt was_ also found
'possible to carry out conversations between
the shaft bottom and workers situated
2,000ft. away in a remote part of the
workings. The apparatus used weighed
only 15lb.

 Western Transmitter

'T'HE B.B.C. propose to build a new
4 Regional transmitter at Start Point,
‘in Devon, to supply the Western counties.
- This transmitter will take the place of those
now in use at Plymouth and Bournemouth.
-~ The present Western Regional transmitter

" -will probably then be retained solely for.

the Welsh programmes whilst the new
station will serve a much greater area than
is now covered by the two relay stations

~ just mentioned.

Dublin Interval Signal

DUBLIN is still waiting for its interval
signal. It was proposed to use the
first ninefeen notes of the tune *“ 0’Donnell

* abu,” but when the apparatus arrived it

was found that the tune was rather

ineffective and, therefore, it has been sent

:back for lengthening. -It is now unlikely

‘that the tune will be on the air for at least
~ another month.

New Detector Systems
LTHOUGH  the present method of

T detection 18 a-relic from the very

“earliest days; there are several schemes now
incorporated which may be regarded as
modern inventions or improvements. ¥From
France, however, news now -comes of a
_totally new-system-of detection, which is
claimed to combine all the advantages of
présent systems and which promises to
- bécome standard practice in future designs.

An interesting book dealing with another

system of detection has also been issuéd in
this. country, and gives some interesting
details ‘of experiments carried out by a
Mr. D’Arcy Ford. g

Ulster Radio Show
IN view of the fact that the R.M.A. pro-
poses not to support provincial radio
exhibitions the Ulster Radio Wholesalers’
Association have called a meeting and have
decided to co-operate with other local
bodies to organise a radio exhibition. If
the resolution is carried the exhibition
would probably bé held at the Plaza, Bel-
fast, for ten days, commencing September
14th next. i .

Television In Russia
BLEVISION is progressing in the

U.S.S.R. and the Soviet Radio Com-
mittee have decided to put up three

RADIOLYMPIA!

AUGUST 26th
TO

SEPTEMBER 5th
OUR STAND No. 10

GROUND FLOOR
SAME STAND—SAME SPOT."
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television transmitters this year, in Moscow,
Kiev,” and Leningrad, whilst a mobile
transmitter is also being built. It is also
proposed to put up other transmitters to’
serve the districts of Khabarovak, Novosi-
birsk, Tashkent, and so on. Television
receivers are being designed and are to be
put on the market, but no details are yet"
to bhand concerning the wavelengths, pic-
ture definition, or other important data.,

4

Belicve It or Not
MATEURS in this country are often
intrigued by the names given to
various American receivers, such as the
“'Go-Getter,” and ‘ Hotter Dog,” ete.,

_but a recent magazine from that country

describes a 'Three-stage Tri-Tet Exciter
with Regenerative Quadrupling Amnvlifier
using Suppressor-grid Feedback !

the WORLD of WIRELESS

Marconi-Ekco Cdrmpany :
THE Marconi Wireless Telegraph Com-

pany and Messrs. E. K. Cole, Ltd.,
are forming a jointly-owned company
combining the manufacture and technical
and research activities of the two com-
panies for the production of measuring
instruments, diathermy and electro-medical
apparatus.. The company is to be known'

a nominal capital of £5,000.

Television at Olympia

AT the time of going to press we learn
that the R.M.A. are counsidering the

erection of ultra-short-wave aerials at

Olympia to enable advantage to be taken

of the television transmissions should they

commence in time for the Exhibition.

Changes in the Band
ERTAIN contracts terminate this
month, and the combination now
employed by Henry Hall in his famous
band will undergo some changes. Miss
Vivienne Brooks is leaving, and the type
of programme to be broadcast will undergo
a revision. This, no doubt, promises to
result in a general improvement in the
dance programmes, as well ag in the lighter
types of broadcsst.

Zeesen Short-wave Transmitter
A NEW transmitter is to be opened at
Zeesen in order to enable the broad.
cast of the Olympic Games to be carried
out in all possible languages. This new
station is claimed to he the largest and
best equipped in the world and is now near-
ing completion.

Bicycle Radio

novel receiver for use on & cyele and
the local Watch Committe has placed an
order for eighty of thése receivers for the

{ use of the police force. Does the policeman

wear headphones whilst riding ¥ We cannot

.imaginpe a loudspeaker on the machine,
and at the same time it would be rather
risky riding through traffic whilst wearing
headphones, but, no doubt, the makers
have made suitable provision, and the
apparatus must be very effective in view of
the large initial order which has becn
placed for these machines,

¥

ts

as Marconi-Ekeco Instruments; Ltd., with

LIVERPOOL firm has produced a
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THE PICK of the PROGRAMMES

Coldstream Guards Band

THE Band of His Majesty’s Coldstream
A  Guards has been broadcast several

times in the Midlands, chiefly as outside

broadeagts. On August 4th it will play

from a Birmingham studio. The pro-

gramme is to open with the first broadecast

.

ROY

Roy Fox, the famous band Iea;lerr
Waterkamp, manager of

verformance of a March, * Stratheden,”
composed by Lieut. J. Causley Windram,
the regiment’s Director of Music, who will
conduct. The Coldstream Guards have
had an enlisted band since about 1783.
For a number of years prior to that date
it had.civilian bands. Notable events in
the band’s recent history have been a
Canadiah tour and the fact that it repre-
sented British Army bands at the funeral
of Marshal Foch. .

Dance and Serenade

EAN SALDER and his Serenaders, who
have had a number of broadcasts this

year, are to give a programme on August |;

5th, entitled “ Frowm the Hills.”” ~ This band
is engaged at a Birmingham hotel.

Tony’s Red Aces
IDAYNE’S Majestic Ballroom is known
to everyone who has visited Llan-
dudno. It has accommodated many cele-
brated dance-band leaders. The present
band connected with the Majestic Ballroom
is' Tony’s Red Aces, who will broadcast
on- August Ist. This band made its début
on the air from the Midland Regional in
November; 1934, and since then it has
broadcast over one hundred times.

Morecambe on the Air

N August 6th Mark Sheridan’s “ 1936
Frolics>* will broadcast twice frém

the Palace Theatre, Morecambe, once “in
the afternoon .in' the main Regional pro-
grainine, and again in the evening as part
of a special ¢ Morecambe Night’s Entertain-
ment*” for Northern listeners only. The

latterprogramme willinclude the “Arcadian |

has a fl"z;eﬂAll—wave receiver demonstréted to him by Mr. A. G.. )
the Plymouth branch of Messrs. Godfrey & Co., Lid., who. installed this

model in his dressing-room at the Palace Thealre.

Y11 A} () -} |} |- - (- {1 (147, ¢

MAKE THESE DATES 1
'WITH YOUR RADIO i

BN

(e

Follies ” broadcasting from, the .Arcadian
Pavilion, Morecambe, and a variety act
from-the Winter Gardens.

- ) erme-

FOX LISTENS-IN

Four Years of Broadcasting
ON August 2nd, in the North Regional
programme, the orchestra of the
New Victoria Cinema, Bradford, under the
direction of Sydney Phasey, completes
four years of regular weekly broadcasts.
Mr. Phasey’s team will continue to broad-
cast this . season.. It is interesting to
recall that the director made his début at
the age of fourteen by playing violin solos
at the Metropolitan. Temple in New York.

2 PROBLEM No. 202. o
o ‘Walton's superhet, stopped functioning and
: although he suspected that the frequency- :

changing valve was not oscillating, he found
¢ that this valve showed continuity across its
fllament pins and passed anode curremt. *
* 'What easy method could he bave adopted to i
find whether -the valve was oscillating? &
Three books will be awarded for the first three 3
- correct solutions opened. Address yourletters
to the Editor, PRACTICAL AND AMATEUR
‘WIRELESS, George Newnes, Ltd., 8-11,
Southampton Street, Strand, London, W.C.2.
Envelopes must be marked Problem No. 202
in the left-hand corner and must be posted *
to reach this office not later than the first post
Tuesday, August 4th, 1936, B

(LT T DI LTI PO T S Y S copuen

PrITR

Solution to Problem No. 201.
320 ohms is.the resistance specified by the manu-
facturersfor the 41 M.P., but whentwo of these valves
are used in push-pull, the value of the common bias
resistance must be halved, as the current taken by the
two valves is passed through it.

Problem No. 200, and books are accordingly being
forwarded to them : M. B. Ember, 6, Clifton Bidgs.,
London, E.2; J. D. Morris, 17, Lynton Rd., Heaton
Moor, Stockport; J. Harris, 635, Beanwood Rd.
Beanwood, Birminghwu, :

The following '’ three readers successfuily. solved

Dance- Band from. Malvern
N August 8th. in the Midland Regional
programiie, Billy Gammon and his,
Star Players, who are having their second.
summer at the Winter Gardens, Malvern,:
will be heard playing from -the Festival
Club there. This combination -has ' had
resident winter engagements at-Cheltenham
Spa since 1934.

Western Salon

HIE .second concert In the series

. ““ Western Salon”’ will be broadcast
from the orchestral studio at ‘Bristol before
an. audience on August- 5th, when the
artists will be the Bristol Chamber Music
Players, who are Joan Allen (violin),
Madeline Jacobi (viola), Olive Woodington
(violoncello), and Winifred Davey (piano-
forte), and they have taken the_name of
“ Players”” so that the combinaiglgn‘pap
be augmented to a quintet or sextet if
desired. T )

Variety from Hanley
TEFFANI’S Sixteen Singing -Scholars
are the principal item in-the Midland
Regional programrie: on - Augast -4thitin a
variety bill fromi’:the “Théatre = Rayal,
Hanley. F ¥

Evelyn Hardy and her Ladies” Band
HIS well-known  all-ladies’ -batid “will

broadcast from ‘the Manor (Gardens,
- Exmouth, on August 3rd. ~ The ' band
broadcast last year from Crewkerne; and'
listeners haye “also heard it - from
Minehead. Gl

An Ex-Cowboy’s Experiences

N the Midland Regional programme on
August 4th, in the ““ Seeing Life >’ series
of talks, B. K. Vallings is to relate\his'
experiences as a cowboy and packer in!
Western Canada. Mr. Vallings, who is
now in charge of the Shropshire campaign
against the musk rat, has broadcast enter-
taining stories of rodeo in the West.

R.U.C. Band

THE Band of the Royal Wister Con:
i stabulary, which is to broadcast. on
Avugust 6th by permission of R. D. Haxrison,
0.B.E., Commissioner of Police, will “be
under the directorship of Distriet Ttispec Ty
George C. Ferguson. The . band eonsisty
of thirty-six players recruited mainly from
‘military bands, and representing twenty:
eight separate battalions. The ‘band may,
frequently be heard jn the public parks in
Belfast ; it plays ab many. oécial‘,‘iﬁnctidnS\
and has broadcast on' several oceasions in
the Northern Treland. Yogrammes, he,
programme includes the “ Ballet gyhtien, X
by Luigini,” melodjes -from ‘° Patience,?
and Allegro marziale (Nautical Moments),
by Winter. There will be a  baritone
soloist, William J. Breakey, and Constable
J. Orr and E. McKenna will play a duet
for piceolo and clarinet.

Symphony Concert : .

. FOSTER CLARK will conduct ths
‘ B.B.C.'Midland Orchestra in a Sym-
phony Concert on August 7th, - The works
to be.given are Symphony No. 29, in A,
by Mozart, and-*Job,” s magsque  for
danting in nine scénes bv Dr, Vaughan-

Williams. :
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'\ 7 HEN a .valve is.get. in oscillation, | o= e o 'f”‘ﬁ@“-«'ﬁa do, betause their make-and-break contacts

.its amode- current c¢hanges. For

; ,»instance, if a'valve in & quiescent
state passed 4 mA., putting’it into violent
oscillation by . coupling - tuned grid and

: anode coils may cause it to pass double or
treble this-current, say, 9 or 12 mA.

. This current change is used in the device
to be described. In the anode circuit of
'an oscillating valve- is ‘placed a relay that

.makes or breaks & following circuit accord-
ing $0 whether 4 mA. or 10 mA. is passing
‘through. This change of current is caused
by affecting the valve’s oscillation intensity
by means of hand-capacity—well known
as the bug-bear of ill-designed short-wave
‘receivers. . i

. ’ ., . Tt thus becomes possible to operate the

= zelay, and hence any distant piece of
%’fpphi‘atus connected with it, simply by
approachihg or-
10 .or from-a sensitive part of the oscillating

& Juens

%

) unit. This sensitive part may be
connected by a thin,~unobtrusive wire to a

8 -
valve

capacity .effect, and the oscillating unit
itself may be concealed, so that the whole
business bécomes very mystifying to
_anybody not “in’ the know.”” This is the
principle upon which the apparatus works.

Constructing the Coils

"The valve unit is made to oscillate at a
high frequency, in the region of 40 metres
wavelength, *“This id ‘so that.any hand-
capacity effects become much more marked
than they would be at & lower frequency :
the susceptibility of short-wave receivers
to-hé,r‘;d-'cdpacity is notorious *but in - this
case uséful. ‘ ; -

The grid and anode coils consist of six

tutris’each of 22-gauge ‘enamelled wire on % |.

9in’” dismeter formeér, ‘the turns ~being

slightly spaced and the coils close alongside |

oné’apother. "Fig. 1" wilt make this' clear.

s+ If<one of those old 6-pin formers: and its’

- 'base_holder are” available; they will do

-

-

excellently. - . .
©. The othér cémponer _
nion-inductive condensér of about .01 mfd.,

5

. This completes the <oscillating unit;
Preliminary adjustments - aré made. by

e

battery.in the” anode circuit, as showdi by
the dotted lines, and switching on. About
100 volts H.T. will be needed. If the.valve

withdrawing one’s hand 1

Figs. 1 and‘ 2.-;D;tails of the coil, and the circuit which is employed.

concealed foil  plate ‘that provides the-

ents needed are a |

an on-off switch and a few terminals.
They, and the coils and valve holder (4-pin) |
are mounted on a suitable baseboard and |.
wired up as shown in Fig. 2. _—

-connecting a 25 mA. meter and HT. |

| The Device Described in this Article

J Enables .Distant Apparatus Io*Be@‘

| Controlled by “A Wave ,of the

Y Hand”" 1tis well withinthe Abilities

of the Amateur Constructor. *
By W. H. CAZALY

()

s

) () G ) () () -
() (-G - || A { ) -

™

() - (1 a—t 2 i{g‘ )-’\“‘-'
—it may be almost any 2 volt H.F. or
-detector type valve—is oscillating properly, .
some 10 or 12 milliamps of curtent will be,
passed. The coupling between the -grid’
and anode coils should be adjusted, by
carefully closing. up or opening out . the
turns on one of -the coils, until about this
value of ‘current ig ~béing passed. The’
adjustment: gould be done by adding preset
PN condensers, of ..0001
maximum capacity, one
-across each coil, and ad-’
O==Ab=2r ssting them by means;
- ':/a/;:aof of their screws, but the;
D gelf-capacity of the coils.
is_ really- sufficient, if

N B ot AaTE
. - ]} P

. It will" be noted,
while making these ad-

00000000

=0 4o either-the grid of the_
% anode of the valve is.
touched, or even if the

the coils, the anode cur-
fent changes, since the
intensity of oscillation
isaltered. Thisis exactly
the effect we are aiming
at. When left to itself, with nothing of a
conducting nature within three feet of it, the
unit should pass about 10 mA: When the
grid or anode is touched, the current should
drop to about- 4 mA.” Various - anode
voltages should be tried, between 120 and
80 volts, until the most sensitive arrange-
ment is found. It is the change of current
that matters: -it is better to drop from
10 mA. to 4 mA., which is a change of

-4

6 mA., than from 20 mA. to 17 mA., which

%

is-a change of only 3 mA., or from 6 mA.
to 4 mA.,swhich is a chjomge of only 2 mA.

The Relay o

The relay is made out of an eleotric
bell, which may be second-hand, if it is a
good one. Cheap and nasty bells will not

-t ~ -

]

. care is taken over ad-
justing the turnsspacing. -

.. _-justments, that as soon-

- hand is brought close to -

are usually of-inferior;metal merely plated
4 with a resistant metal whieh is quickly
burnt off in: use, or is removed when
i attempts are made to clean these points. -

The clapper is cut off short at the
armature and the gong removed, a3 if the
bell were going to~be used as a buzzer.
Then the bobbins”are removed, the wire
taken - off,” and 40-gauge enamelled wirce
‘wound on'in its place, coimpletely filling the
bobbiiis. . This ~is easily done with a
hand drill or one of the simple winding
gadgets' that have been desoribed from
tife to time in this journal. - Care must be
tgken ‘whén joihing the' wires  of the two
_correct, otherwise the- magnetism of the
pole pieces will be incorrect. - ‘The direction
of the windings is shown in Fig. 3, and the

connections in Fig. 4. |

_Adjustments . ’
. When the oscillating unit and the relay
have been constructed, they should be’
-mounted together -on a baseboard - and
linkéd up in accordance with the diagram
irFig- 5~ The insulating condenser; non-
inductive_and of. [0005 mfd. capacity, i
mgunted close to the valve anodé and
| connected to it, and from the other side of
this condenser a 12ft. length of 36 gauge
enamelled-Wwire is taken; thée end” of this
wire is soldered to a'plate of tin or copper
| %oil. 'This plate is 3in."square. It can be
placed. anywhere- out of the way, as long
P as it and the wire
do not lie close to
metal objectssuch |
as tools, pipes or 51
iron work. 1l
Now the oscil- -
lator is ‘switched
on. Thereshould

Foit PATE

- 36 GRUGE WheF

—

be about 10 mA A'-O;c;;;r;; - |
passing through Vi
the relay mag- 5985

netising coils ; 1t
may be necessary
to plug in at 120
volts in the H.T.
battery instead of
at 100 volts in
order to overcome
the resistance of
" the rélay  coils.

—— s —— — —— — — v - —

|

- This should be
enough to pull
the armature to -
_the pole pieces,
(Continued overleaf)

e e o o i e o

1

.2V Accunt] -
: =

o

[
C S LAMO BB,

. Fig.5—The completed..
apparatus.

bobbins. that -the  sense of the-windings is -

a

]

A
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THE * MAGIC HAND”

(Continued from previous page)

thus breaking the circuit that lights the
Aash-lampbulb. As soon as-the foil square is
touched, the armature should be released
from the pole pieces, flying back and
closing the flash-lamp bulb circuit so that
it lights up.. If this, action does not take
place properly, first try different tappings
on the H.T. battery, and then carefully
adjust the armature spring and the screw
contact point against which it presses. It
;,s sometimes a help “to -stick very thin
paper—eloaretbe paper—over the ends of
the pole pieces, so that the armature is
only held very lightly with the, 10 mA.
passing, and quickly released when the
current falls. This also prevents any
residual magnetism in the poles or armature
causing it to stick. These adjustments are
carried out until it is -sufficient only to
bring the*hand within half an inch of the
foil squai¢ $0’make the armature fly back
and close the Iwht circuit.

It ‘may be found that even when the
action seems to be quite in order the
flash-lamp bulb does not light up properly.
This is due to poor contacts in the relay.

They should be very gently cleaned with
methylated spirit on. a piece of card to-

remove grease and then very lightly rubbed
with the finest of emery cloth.

and

"August 1st, ~'1936

Using the Relay .

Having succeeded satisfactorily in swifch-

mg on and off a flash-lamp bulb, many | P

other amusing and mystliymg _effects
can be produced with ingenious dev1ces
opérated by the vy
relay. The author i
had one of. these
hand-capacity re-
lays -working for
weeks in a shop
window, using an
eliminator instead
of a H.T. battery
for economy sake.
The oscillator
and relay . were
concealed behind
show receivers
showcards
and the wire
and foil plate were
taken behind side
curtaing to. a to operate “the
et d board loud-speaker.
“hand” stuck ofi the inside of the plate
glass window. This “ hand ” consisted of
two pieces of card stuck together with the
foil between them. Passers-by were invited,
by a notice above the “‘ hand,” to pIace
their own hands over this ¢ hand " outside
the glass—and to listen. When they did

QUTIOL FIREANVEEORMER, |

B LAY
CoNzHCrs
& Flo 6.—Howthe

relay may be used

this, 'a powerful mains receiver standmg
.in the doorway abruptly emitted whatever
rogramme it was tuned fo. Wheh the
startled people remgved <theiruhands, it
stopped, and mystification was complete.
This effect was obtained by making the

.relay close the" speech-coil circuit*in the

‘mains. receiver’s: Joud- spea.;;er connéctions
being made as shbwn in Figs 6. The receiver
was_switched’ on’, all- the time, “so that it
was unnecessary ‘to wait for the valves
to warm up, and the 6-ohm resistance was
placed across the output transformer to pro-
vide a load to avoid damage to the receiver.

It should be noted that where the foil
is to be mounted behind a’'shop window, and
perhaps to be obscured by cardboard or other
cut-outs between it and the glass, the
capacity between the foil and the -body-of
the operator will ‘be considerably reduced,
and therefore the initial adjustmerits should
be carried out by providing a similar capa-
city change, rather than by actually
touching the grid or anode. Such tests
will avoid the possibility of failure when
the apparatus is finally installed under the

-above conditions.

-+ Strings of *‘ fairy ** lights, moving signs,
Workmg models driven by elec%rlc motors,
gramophones hooters, all sorts of apparatus
of an amusing or useful kind can thus be
operated simply by passing a-hand across

] the foil square

THE NEW
EA99

HE new season’s Ferranti receivers
possess some novel features, and the
accompanying illustration shows the

Arcadia radiogram which employs:a super-
het circuit covering the short waves in
addltlon to the normal broadcast waves,
and is fitted with 'a variable select1v1ty
device. The superhet is of the 8-stage
type and covers the short waveband from
19 to 51 metres, and the variable selectivity
circuit which is fitted is of a patented type
in which a self-resetting device is included,
and this makes it 1mposs1ble to retune
the receiver except in its most selective
As most amateurs are probably
aware, the selectivity of a superhet may be

va,ned by several methods, one of which |
is to modify the coupling between the
primary and secondary windings of the

intermediate- flequency transformers. If
the coupling is increased so. as to give
maximum selectivity - there would be a
dangeér of forgetting that the adjustment
had been made, and upon searching for a
wealt station it would be found 1mp0ss1ble
to pick it up-until the coupling was 1in-

creased. This renders it difficult to use’

such a receiver unless the user is fully aware
all the time of the various changes which
are made, The Ferranti device overcomes
this defect and prov1des the listener with a
fool-proof ‘Ld]ustment which may always
provide maximum results, no matter in
what direction they are required.

The Magnascopic Dial

A further new feature which is introduced
in the new receivers, and which is intended
to simplify tuning on the short waves, is
in the form of a small additional dial
situated above the main tuning dial. The
effect of this new scadle is to increase the
length of the normal tuning dial to over

6ft., and this is carried out by an interesting |

system of mirrors and lenses. Attached

to the main condenser spindle is a trans-

parent semi-circular scale of about the
same size as the old-type tuning scale, and
this is engraved with the wayvelengths
which are shown on the normal tuning dial
and which range from 19 to 5] metres.

The wusual sub-divisions are, of . course,

included. The mormal -dial-illuminating
lamp is so placed that its rays are concen-
trated by a lens on to the additional scale,
and they pass through this and through a
further lens on to a mirror inclined at 45°
This mirror is, of course,

to the horizontal,

ANTE

A New de- Luxe Supeﬁﬁei Radlo-
gram Designed to Cover All
Wavelengths and some - Details
of the New Magnascopic Dial

immediately infront of the tuning condenser
and it directs the reflection of the dial in
an upward direction, where it strikes
another mirror arranged 4t a similar angle
which directs the reflection in a forward
direction so that it strikes an opal screen

" immediately behind the additional aperture.

Upon this the settings of the dial are theén
seen in a greatly magnified form, and thus
one of the great bugbears of short-wave
tuning is removed. This device is now
fitted to all of the Ferranti superhets,

e Bl am X e L
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Experiments in

Unified Control | ¢

Various Components Which Form an Essential Part of the
Modern Radio Receiver may be Linked Together to Reduce
the Number of Contrals. Some Suggestions are Given Here

By W. L

HE ganged condenser is now familiar
to every listener, and it is common |
knowledge that the separate sections |

of this component are employed for tuning
two or more separate coils. The aetual

DELANEY

quiied diﬁerence at various wavelengths,
whilst - the condenser which tunes the
oscillator section has the plates of a different

shape; or the condenser for this_parﬁigulan-,

purpose is used in conjunétion with other

) condensers (fixed) to pro-
vide the required capaeity
variation.

Reaction Circuits.

" The normal tuned-grid
circuits are not the only
ones. to which this device
may be, applied, although,
owing to the difference in
coils and circuits, it is not
possible to purchase ready-

made dual controls, When
a  standard = broadcast
receiver is examined, how-
ever, it will be found that

proved—The combination of an
control and a redction- conderiser.

process of tunirg these separate circuits
is a Trather complicated “one, especially
when a superhetefodyne receiver is con-
‘s1§iered, and the degree of variation ab
‘different parts of the tuning dial has to
follow & complicated law. That the
‘difficulty is mot insurmountable is obvious
Jfrom the fact that every modern superhet
employs 2 ganged' tuner, and in some
Teceivers there are no fewer than four sepa-
'rate coils so controlled, each circuit varymg
throughout the scale. For the benefit of
{those readers who do not know how this
[process is carried out, it may be briefly
‘sstatedfthat the end plate in each ordinary
'section of sthe. ¢ondenser is split into a
mnumber of separate sections and  these
separate sections are individually adjusted
by the manufdeburers to provide the re-

\ 2
- \GANGED et

Fig. 1—A circuit which has been_ fested and
HF. volume

there are several separate

controls ‘which may easily-
be removed if enly some

simple way of linking them
with anothercontrol can be
found. Iamleaving out, for
the purpose of this article,
such

-

\\ »
GANGED.

Fig. 2—~Tke aerial condenser-may be ganged with
the tuning condenser.

switches for radio and gram. change-over,
and ganged onfoff switches and volume
controls, as these are now wellknovn. The

Fig. 3 (f).

—In this cir=

cuit the reac-
tion “is pre-set
bymeans of the
condenser, and
the H.T. feed
ts varied if.cort~
junction with
the- tuning con~
denser.

items as-ganged:

GﬁNIZ;o

Fig. 4—A reaction condenser ganged with the
tuning condenser:

following details will, however, form the
basis for experimental work by the keen

‘amateur who is anxiousto develop areceiver

of a type which cannot be purchased, and it
will be seen later that some very interesting
tests, may be carried out in an endeavour
to remove one or more controls.

Dealing first with the reaction circuit
as used in the normal grid-leak detector
stage, it will be found in practically every
receiver that as the wavelength to which
the grid circuit is tuned is increased, so
must more reaction be employed. That is
to say, if the circuit is tuned to 200 mietres
and the reaction control advanced wuntil

' the receiver is just off the oscillation point,

upon tuning the circuit to 300 metres it

" will be found that the reaction control'may

be advanced a few degrees further before
oscillation takes place. Thus, when search-
ing for a station with the set in thé position
of maximum sensitivity, it is normally
‘necessary to adjust both tuning and reaction
controls together throughout the entire
wave range.

‘Dual Resistances

A normal reaction condenser may be
linked -with a tuhing condenser so as to
provide this position of maximum sensi-
tivity ‘as a constant factor from minimuriy
to maximum wavelength, but there are
other more interesting methods of carrying
out the same effect, as it will probably be

| fourid that with the correct capacity of

reaction condenser the required coupling
cannot easily be obtained.

Two-section resistances (or volume con-
trols) are already on the market and arc
obtainable in various values. By adopting

(Continued overleaf)

Fig. 5 (right).
Resistance con-
trolled reaction
and H.F. vol-
ume- control—
a  medification

of Fig. 1.

GCINGED
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EXPERIMENTS IN UNIFIED CONTROL

(Continued from previous page)

a resistance to control reaction “a dual-
purpose.unit.foay be employed. in.a, circuit
of the.type shown in Kig. 5, the
remaining section of this unit being then

~employed  for the variablesmu grid-bias

gontrol in the H.F. stage.  Other methods
of using the resistance for the control of

reaction- are shown in_Figg. 3 and 6, and |

in these the resistance may be ganged with
thetuning condenser, provided that suitable
componentd are chosen.

A Novel Arrangement ‘

In Fig. 6 a novel arrangement is shown
in which the control of reaction is carried
out by means of a resistance and this is
ganged with the tuning control; the degtee
of reaction being governed by the H.T.,
the size of the reaction condenser and its
relation tp the. grid winding. The fixed
condetiser! 45 indertéd to prevent a short-
circuit of the HL.T. ‘battery.. The combina-
tion. of the,normal reaction condenser with

a resistance to vary the H.F, grid bias has |

already been dealt with, and a dual unit

for this purpese was employed in our Three
Star Nicore, although, unfortunately, the
dual component is no longer on the market.

"The Aerial Input

- The degree of damping which is exercised
‘by the aerial-earth system varies according
to the wavelength to which the circuit is
tuned, and it will be found that by including

' a varigble condenser in the aerial circuit,

- wavelength “if the condenser is suitably
' adjusted. Thus®'this condenser may be

-must be linked together with care.

maximum results may he obtained at every.

ganged with the tiriing condenser, afthoiigh
in this case it will. be found that. as the,
capacity of the tuning condenser is increased
the capacity. of the aerial condenser must
be Gecreased, and thus the two compenents

In all of the schemes just outlined,
experimental work is .called for and no
exact valties can be given, as they will vary

- for each individual circuit.

Furthermore,
in some, cases it may not. be’found~possible

| o obtajn suitable components whick may

readily be converted for use in the dual
afrafigément, ~thiefly” owirg to the fact

. ghat components with*donbletended spindles

are net new géperally manufactured.
Uertain short-wave tuning condensers are
dbtainable with spindles at each end:and
niay be employed for reaction purposes,

Land Messrs.. Varley manufatture™variable

resistances with alengthened spindle for

" ganging purposes. In other types of volume

control it will generally be’
- found that by removing the
end cover the spindle may
~ be found accessible, and in
most cases provision will

have been made by, the
manufacturers® for the at-
tachment of a switch, and
this will enable the experi-
menter to carry out one or
other of the above schémes.
Coupling units are available
-from several firms, and in
general  are designed for two
#in. spindles and thus are not
readily adaptable to every
-case. A little thought will,
however, enable some device

‘- GANGED

Fig. 6.—Another farm of resistance-contyolled reaclion which may
be operated with the tuning.condenser. "

to be constritéted to enable
the ideas whigh-have been
given to be enlarged upon or
tried out antt wil undoubt-
edly providesomehouryofin-
teresting experimental Work.

W

"™ ONDITIONS, unfortunately, during
the past fortnight have not shown
much, improvement over the

previous period, and -atmospheries due to
the numerous stormis which have been
raging over the continent of Furope have

-not:- made DX lstening too pleasant.

However, when fair spells have prevailed
following the disturbances, the ether has
been kinder on certain’ wavebands, and
usually in the earlier hours of the night it
has been possible to tune in distant trans-
missions without experiencing too dis-
turbing a background. )
_ On ‘these occasions channels between
16 and 30 metres have been, by far, the
best, and it is on this somewhat restricted
band that most stations have been logged
before midnight. In the early hours of
the morning it" is fairly safe to turn to
wavelengths above 40 metres, and on some
days interesting cap’furés ’vzé'r'e made.
Sydney (N.SW.y . z
For the mounths of July and August
slight alterations have been made in the

time-table of VK2ME, Sydney (N.S.W.),

and you would do well to make a note of
them. Broadcasts now take place between
B.S.T. 06.00-08.00 ; 10.30-14.30 ; and from
17.30-19.30. every Sunday. - In'my case it is

the first of these only which is well heard, |

although occasionally the last transmissior
has provided signals loud enough to permit
idéntification, but of no programme value.
* From DParis comes the hews that a
powerful short-wave station -has been
erected at Homs, which is situated to the
north-west of Beyrouth in the French
Levant, and that we may shortly hear tests
of speech and music. So far, exeludin"g
the Beyrouth-Khaldé commercial stations,
I have not been able to trace any trans-

_mitter in official lists destined to the broad-

I

Aeesen

e —

Listeters who have opportudities = of
turning to their short-wave receivers in the
merning. hours will find that two .of the

«

iy ey e

cast of radio programmes from this region.
progr

e T g e et e g e et o

most powerful transmissions on -the - ether
are those provided by the Zeesen stations
DJQ (19.63 m.-15,280 k¢/s) and DJB,
(19.74 m.-15,200 ke/s). They may: be
heard at excellent loud-speaker strength
from the moment they come on the air at
B.S.T. 09.55 until they close down at
B.S.T. 14.00. During these broadcasts

RECORD

e - = |
which- are mainly intended for:Southern
Asia,: some excellent concerts -are’ given.
A'velay of the samé™ programmte “is also
carried out by DJN on 31.45 m. (9,540 ke/s).
Later, from B.S.T. 14.05 until 17.00, DJT
on 16.89 m. (11,760 ke/s) joins in with
DJA on 31.38 m. (95.60 ‘ke/s), and a kind
of “ Letter Box > with verbal replies to
correspondents through the mike; to listen-
ers in the Far East, is one of the regular
features of the programme. The German
announcer must be congratulated on his re-

- markable knowledge of the English language,

MAKING.

SO ; " T

Arlurl Schnabel and the B.B.C. Sympho}iy‘ Or-.c}lesira, :gongced by Adrian B‘oult;.'are.hére see

making records in the His

I3
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Master's Voice Studioss
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Bad News for Crponséf'sl«' ;
I,{ EXTRACT _the following from
the . dignified~ columns of " the
.Childrer’s . Newspaper — :
 “These -misérable * crooners, and
" allisthe * people . who..make the. air
hideous with crude and barbarous.
‘noises, are- in danger ; there is a
_Daniel coming to judgment at Broad-
casting House._. . °
. - *HeisDr.R.S. Thatcher, Harrow’s.
- Diréctor of "Music, who has resigned
- his distinguished post there to become }

IS a

" Ddst on the aerial.

“Deputy Director of Music to the"
BB.C. - , :

¢ Many fine musicians are already

in the service of broadcasting, but

" they pitilessly deliver us for long spells

& each day and evening to perform-
At . . 3

B ances which, if attempted in the

= streets a few years ago, might have

| “brought the perpetrators to the police

‘ _court, as public nuisances. For the |-

© S .modern_style .is: exactly that of the

“begging street-siniger, gobbling, scoop-
.ing; eut.of tune, incapable of phrasing’
®orof “voice production. . "
5% If any school child sang as these
_érooners.do, howling, moaning, whin-
. ing, mispronouncing words, affecting
g horrjble -twang, offending every
v+ ¢anon observed- by teachers of music,
- thé child weuld-be forbidden to sing-
“at all 5 et the lowest depths- of vocal
2> degradgtion*find_sanctuary inthe B.B.C.
“studios. , - e ar o e 7 :

“ But»éﬁr-sﬁiﬁtsﬁfisc. ~ Dr. Thatcher-
~Has' as“profound’aloathing of these
* atrocities as”wek have, and has ex-

pressed’ himself*in = such terms.- as
‘should suggest to B.B.C. crooners,
¢ All hope abandon, ye “who enter
heve. 27 e )
We shall see exactly.to what effect,
Dr. Thatcher operates.. I havé said all:
*Iswart to $ay about crooners and T*
would not dream of repeating that:
1 think they are -ctfazy, half-witted,

:
%.
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'stations,
50,000 watts, and WLW Cincinrati,

By Jhermion -

Assni

RTTFIIT L]

tintinnabulating, ululatory seb-voiced
nitwits, and like-a flock of third-rate
sheep.” Nor 'shall I  repeat what
1 think of those :who” employ - them.
Watch any sinug-faced <crooner smil-
ing as he ‘delivers his-tosh—probably
laughing ap-his sleeve at the public

N

"who can applaud such drivel.-

[}

American Sets

| I'HAVE recetved a further letter

on this subject from
of Llandudno :— | = = ) .
“ What I have heard and read
about ¢ American Sets’ is ‘that their

JW. L,

| performance and selectivity is amaz-
“ing. Just to show, here is a cutting

about the selectivity of a well-known
American” receiver :

world’s most powerful broadcasting
namely, - WGN Chicago,

500,000 watts, and bring-in WOR

Newark, 50,000 watts, with no inter--

ference from WGN or WEW. No
other receiver in the world offers a
higher degree of selectivity... . .’

“ Now the questions I have been
asked are :=— >

¢“ ¢ Why don’t we in England make

sets- with 24 to 86 valves?’ ™

“¢“Why don’t we have amazing
_selectivity?” . . d

“¢ Why don’t we in _c")’uf sets have
an output of g5 to 50 watts ?’

“ Well, my answer is, British i*adio; .

engineers can do -this, but the

listener in this country 'does not-want,
‘to pay big prices for his entertain-
_ment, and not mentioning the amount

of electricity such sets will consume.

“Perhaps, dear ' Thermion, you-

could plonk a few words in your

“article sometime about these.* Ameri-
can Sets,” and perhaps “more -will.
¢ Buy - British,’

’ or - should -1 say,
¢ Construct British® © P. and A’ Sets,
This reader hits the nail on the

head. The American public differs

from the English. Our race was old
before theirs, was born, ‘and  their

tastésx,aré&\vhcfe ours were 500 years’

ago.  They .liké - aborigine music ;
they like to. exalt Harlem; their

tastes are:simple and easily satisfied ; | crystals on velvet ‘cushions. Special-
. 9 @ . :« B
T :
o 5 ' . 5
o & @ R = A
2 . 3 Feurgs o o W
i *2»‘3’1\51 " e gt oy b : Gt '
LoER o T : $ .

-the aerial. His

‘. .. here in.
Chicago- it can separate two ‘of the |

what ‘suits - Aierica does not suit
England. Fortunately, there are a
féw . intelligent Englishmen léft who
know what’s what.. :

Bl'éckﬁmMagi'c‘ ‘

\Q/AY back in the dim dark

1.¥Y  ages of 1922 a friend ‘of

mine, who was considered,.guitc a
Marconi in his district; persisted
that the crackles and ‘spits which
we now call atmospherics were due
[ to tiny particles of dust bombarding
riends sat round,
mouths -aghast, eyes agog, nostrils’
distended, ears quivering, and goggled
.at_him. -Sounds ridiculous, farcical,
‘laughable; side-splitting, ludicrous
theory, don’t- you think? Or don’t
you? It will be interesting to know

atmospherics to-day. We shall be
laughing in ten years’ time at much
of what is considered sound practice
to-day. The theory of the ether
has never satisfied me, although it
happens to fit in. I am not at all
‘sure about the skip effect and fading.

a better theory. I don’t like to
believe: that the earth is round,
although everything indicates that
it is. Stilly we like to look back on
these queer notions as part of the
good old days.

_ + Crystals on velvet.
The Good Old Days
ND talking of good old days,
do you remember the colossal
-prices we were asked to pay for
| components ? Cardboard ‘tubes with

16 S.W.G.- wound on, 17s. 6d.,
earphones £2 2s. a pair, crystals
anything up to 5s. 6d. Can you
recall the smashing advertisement
for these latter ? Crystals in boxes,
crystals so valuable that they ‘re-
posed on velvet ; crystals in caskets,

‘what this same expert says about

1 can’t contradict because I have not
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cat whiskers made of gold wire at
3s. 9d. per inch. What a pedigree
they all had. Experience and ex-
“pense are adlmost synonymaous. tcrms,
and once you have gained expericnce
you find it difficult to give away.

Great Snakes
ONE of the technical boys on this
' paper is a camping fiend, and
took. out. the Midge Portable. with
him the other week-end. He rigged
up the tent, turned on the radio,
spread the cloth, and proceeded to
kill the fatted: calf, only'to discover
that he had not any milk (that
wouldn®t worry me, I prefer a cork-
screw). On returning from the farm
he found an adder sitting comfortably
but inguisitively by the radio listen-
ing to some silky-voiced crooner.
Snakes, as everyone knows, can be
charmed - with music, so this scems
to be a compliment to the Midge
only. Needless to say, great dubiety
exists amongst the staff as to whether
their colleague had really gone for
milk.

Too-too Modern Sets
EOR my sins the other day I

had to go to tea with some of
my relations, who proudly exposed
their new radio set to my view.
just too modern,

I did think, and

124

They said it was
don’t you think ? ”

Snakes are charmed.

to save further argument I simply
said “ Yes.” It was a modernist’s
nightmare—constructed in almost
white wood with bands of chromium
plate sprinkled at angles. - As the
rest of their furniture was mahogany
of the 1912 vintage, the combined
effect was not too-too. harmonious.
It’s this sort of thing that gets radio
a bad name, -

It is an unwritten law in the fur-
nishing trades that you should not
mix your woods, and nothing is more

bizarre than bird’s-eye maple in con-

tiguity with walnut, mahogany,.and
oak. A radio set should.be chosen to
tone with the rest ‘of the ﬁu‘m_iture as
tar as the colour is concerned,
although it is practically impossible
ta select the receiver to match the style.
Very few manufacturers arc- making
receivers which will blend with a Jaco-
- bean, Tudor-or Queen Anne style.

« . 7 L .
{ Ultra-S.W. Reception
THE receiver section used for-receptio

H of pictures in the television appara-:
i bus.must be capable of passing a very wide§
iband of frequencies, and therefore the:

i cast receivers..-The sound accompani
iment of the picture can be picked uj
i without using this special high-frequené
i LF. amplifier, however, and if afrequency
: changing valve can be obtained that wil
ifunction satisfactorily on wavelength
i between 5 and 9 metres the intermediate
ifrequency amplifier nornially associate
{ with sound receivers may be used.

i U.S. Converter
AS in the case of 12 to 60-metre recep- }
. tion, a' converter may be used, :
;coupled to the medium-long-wave re-:
! ceiver and thereby forming an ultra-short-
iwave superhet. A converter of this type
imust be very carefully constructed, !
:however ; the frequency-changing valve
imust be carefully ‘chosen, and the leads :
ito the tuning condenser and coil must be
i kept very short—it is advisable to mount :
ithe coil on the condenser. Some fre-:
i quency-changers wil] not function below :
:about 15 metres, and when they are used i
i in ultra-short-wave sets a triode valve has
:to be employed in conjunction with them ;
fin order to ensure efficient frequency- :
ichanging. Mains valves are generally :
i more efficient than their battery counter- :
jparts and satisfactory results can be
iobtained without the additional triode?
:if a modern mains changer is employed. :

Correct Ganging i
:IT is often found that accurate ganging :
at all points on the tuning scale
{cannot be obtained when cheap coils of
i doubtful make are used. Thisis generally |
due to the coils not having the same:
inductance, and the addition of a few turns
to a canned coil is usually a somewhat}
difficult task. The best method of over-
coming a defect of ‘this type is to fit a i
small ‘variable trimmer condenser across
the aerial tuning condenser—the fixed
i vanes of the trimmer to the fixed vanes of }
the tuning condenser and the moving }
vanes of the former to the moving vanes i
of the latter. This extra condenser can®
: be mounted on the chassis with its spindle
protruding through the front panel so
ithat it can be operated in conjunction :
with the main tuning control. An alter-;
native method. is_to substitute a tuning'

attached for the straight drive in use.
This type of drive-trimmer combination
is very 'useful when it is particularly:
i desired not to interfere with the disposi-
tion of the controls already in use. The:
use of an extra trimmer is sometimes :

matched coils are, employed, as operation
of the extra condenser often belps to
cut out aninterfering station’either by :
i bringing the two “tuned eircuits exactly :

jinto step; or, in some casesy by slightly:

‘detuning theé circuit to which the trimmer ;
iis attached. L W

IR

drive haying a variable concentric trimmer §

advantageous even when reasonably well:.

Of course, the bright young things

W who like to furnish in the ultra-
| modern style have no difficulty at all.

They can select a set of almost
surrcalist appearance,’ such is: the
crazy tendency of modern times., If
you can’t sing you can make moncy
as a crooner, if you can’t draw_you
make- a few daubs reminiseent of a
child’s™ first efforts with a “box of
crayons and become a surrealist, and
my readers may .retort if you cannot
writeyou become a radio journalist.
I thought I would make this crack
myself to save my. splenetic corfe-
spondents from doing so.

Cycle Radio
"HIS from E. R. (Royston) :—
“P’m ‘very interested in the
subject of cycle-radio, and I intend to
try it myself. The idea of mounting
the set on the handlebars is feasible,
but has Mr. E. Hurran (his letter
was published in a recent issue of
PracTicAL, AND AMATEUR WIRELESS)
found a Toss in the leads to the
accumulator? I should think that
there is a loss which caused a good
reduction of signal strength.

“Now about the suggested
‘Readers’ League.” 1 am, as are
thousands morg, interested in wireless
as-a hobby; it would be a very fine
idea and should be launched as soon
as possible. There is no club round
here, and that’s where a league would

Toofo modern set,

come in. We could swop experiences
and ideas, and thus gain some first-
class knowledge of an interesting
subject. ’

“ T agree with E. A. Elliott (Hert-
ford), and think that you should be
¢ president ’ of the league.- But what’s
it- matter about a badge for you?
Crooners give me a pain in_the neck
and they ought to be punished by

- making them  stick a few hours of
¢ crooning.’ Are we becoming
Amcricanised in jazz now ?. One of
our leading dance band leaders went
to U.S:A. and came back with awful
tunes, which are the craze of America.
Good old Thermion, keep at ’em.
Well, here’s. the hest of luck to
PraericAL AnD AMATEUR WIRELESS,
and may you live many more years to
entertain us with your views an wire-
less and radio. entertainment.”. .

b Db R = - -
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Combined Lead-in and Earthing
- Switch ' =
THE accompanying sketch shows how
the conventional type of ebonite
lead-in tube can be readily modified to
. form an efficient earthing switch by
means of which the aerial is disconnected
from the set and carthed without having to
go outside the house.. The device has the
advantage of maintaining its insulation
in- the-wettest weather. The ebonite tube
is cut-to the length required. and two of
each of the parts shown are then made
from strip brass or phosphor bronze of a
fairly stout gauge. The
circular clips should be
made a trifle smaller
than the tube, so that
when the screw is
tightened there is no

y

LEAD IN

IS
" " Maot mom
HARD BRASS
C - STRIP 35X /5"

A weatherproof combined lead-in and carthing
o & swilch. :
possibility of movement. The protective
hood on “the outside end of the lead-in
tube is’ a bakelite picnic cup with’ the
handle sawn off, and having a hole drilled
in the bottom. When assembled, the switch
should have about half an inch movement,

and a small knob should be screwed to: the |,

inside end for operating purposes.—D.
BessaNT (Mitcham),

PA Useful Dodge

\Y/HERE small "articles such as nuts, 1

bolts and screws have to be picked
up out of awkward corners, the dodge
illustrated in the accompanying sketch
. will be found useful. A strong rubber band
is simply placed round the shoulders of a
pair of pliers, as shown, to act as a spring.
The pliers are opened in the ordinary way
and the jaws placed over the article to be
lifted, which remains gripped in.the pliers
when the préssure of the hand ig released.

RUBBER
- BAND

Adapting a f;‘aif of pliers for picking up ‘small
articles fron} awkward corners.
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THAT DODGE OF. YOURS!

Every Reader of ‘ PRACTICAL AND
AMATEUR  WIRELESS’ . must have
originated some little dodge which would
interest other readers. - Why not pass it on
to us ? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
‘Street, Strand, W.C.2. Put your name and
address.on everyitem. Please note that every
notion sent in must be original. ark
envelopes ‘‘Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle,

T () € 1 1} () ) () ) .
3 5 A
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A Sensitive Galvanometer o

"T'HE accompanying sketch shows a
sensitive centre-zero type galvano-
meter, which is easy to make and yet is
not of too delicate construction. The
essentials can be clearly seen in the diagram.
The coil is wound from an old transformer,
and the gauge and amount of wire is not
critical ; but, of course, the greater number
of turns the more sensitive the instrutment
is. In some cases the transformer coils
may be used without re-winding on a
larger former, but usually the hole in the
centre is too small to fit the suspended
magnet assembly. The magnets are pieces
of needle which have been magnetised and
pushed through the cork cube in the same
plane as that of the coil.
A paper sheet is glued to the needle to
prevent it swinging too much. For best
results the paper should be as large -as

" To TERMINAL
AT REAR s

«  PAPER GLUED
Wi 10 NEEDLE

General view of a sensitive galvanometer,
and details of coil and magnet suspensicn.

possible, and should have as.little clearance
as practicable between it and the top and
bottom of the case.

. The needle will normally come to.rest
in an E/W position, but' it may be.
brought to the zero. mark in any position
by the use of a small magnet moved about
the top-of the box just over the suspended
magnet.  With suitable adjustment of.the
control magnet .this- instrument .can be
used -as a- visual tuning indicator.” This
simple instrument will - give . a full

| The

.| the design of coil

WIRE FLATTENED
AT END

deflection_with .04 m/A.—R. B. Murcn’
(Liverpool). -
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A Changeable Coil-former Assembly
THE simplicity of this idea is evidént
on referring to the illustration. and
the only accuracy necessitated on’ the ‘part
of the constructor , s ,
is in the marking
out for drilling.,
‘whole' as-
sembly comprises
one ebonite tube
15/16ths-in. (out-
side diameter) of
a length to suit

(the former used -
in this. instance
was obtained
from an old power
resistor) ; a chas-
sis-mounting
valveholder (cera-
mic or bakelite) ;
fourwander plugs,
with = screws and.
nuts as shown,
and four insulat-
ing washers. =
After securing
the wander-plug
casings to the

1

A method of drrangipg a

E:hass.is, and changeable coil-former
insulating with "7 assembly

washers  under- ST
neath, the plugs should- be screwed

home sufficiently~ tight™ to malke contact
with the fixing screw- heads, The
former and valveholder assembly
are worked on to the plugs, wiring
being effected -from the screw, as
showxn. To make the former secure,
place” a screwdriver between ecach
pair of valve-leg sockets, and prise
slightly, then work the former into
position.—W. R. Hosss (Iiford).

Dip Soldering
] HERE a number of small
-~ parts have to be soldered,
instead of using the soldering iron
the work may be more speedily
executed by melting a quantity of
solder over the gas ring, with the
flame turned low,.using plenty of Fluxite
to prevent the solder oxidising. -The parts
can then readily be tinned and held together.
Use two pairs of tweezers and, after dip- -
ping, hold the parts together until the
solder has chilled off.” This method is very
effective ‘'when soldering tabs to fine wires,
as aniron tends to destroy the strength of
the wire. ‘

LATHE-WORK FOR
- AMATEURS
F. 1. CAMM -

A1) or . 1/2 by post from
Geo. Newnes, Lid., 8-11, Southampton Street,

- Strand, W.C.2
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D.C. Light :
CERTAIN amount of confusion still
seems to exist with reference to the
expression “ D.C. light,” which is

now used so often when information is
published concerning the forthcoming high-
definition television transmissions. It
concerns the relative degree of lighting used
in the studio, or when televising exterior
scenes. The form taken by the signal to be
transmitted by each company at the
Alexandra Palace is known to have a
“black > carrier level of 30 per cent. for
Marconi-E.M.1. and 40 per cent. for Baird’s,
and all carrier amplitudes below these
figures are concerned only with the syn-
chronising pulses which for distinction are
said to occur in the “ blacker than black »
region. When the cairier wave of the
ultra-short-wave radio transmitting station
is on the air with L.F. and H.F. syn-
chronising pulses only, the signal remains at
this constant level. As soon as the picture
comes on, however, the amplitude level of
the carrier will rise into the region which
gives a total gradation of from Dblack to
white. The continuous variations of the
carrier level correspond to the degrees of

light and shade in the televised picture, .

which, when retranslated at the receiving
end, give the gradation that conveys to the

eye the picture or scene which is transmitted.

To quote an casily assimilated analogy this
can be likened to the varying current m theé
output circuit of a standard radio set,
which variation is converted by the loud-
speaker into intelligible - sound. In the
output-valve circuit of the set, however.
there is a steady current flowing, and
although it has no real significance as far
as the final sound is concerned, the presence
of this steady state is well known.

Coming to any studio scene or outdoor
shot, however, there is a steady state of
D.C. lighting effect present—namely, the
degree of overall lighting which is employed
to lluminate the scene or subject. When we
view scenes naturally by the eye, or watch
cinema pictures, we can appreciate im-
mediately whether the steady state is one
of brilliant sunshine, artificial illumination,
twilight and so on. To complete the
pictorial effect of the televised pictures this
overall lighting must be incorporated in
some way in the signal, otherwise the
average brilliance of the scene will remain
unaltered from the level set by the receiver
uger at the beginning of the transmission.
This is what happened in the earlier days of
low-definition television, but . with the
advent of high-definition images the situa-
tion is changed completely. Both com-
panies have agreed that the picture bright-
ness component will be transmitted as an
amplitude modulation. In this way the
mean brightness of the D.C. light value of
the picture is made implicit in the signal,
or, in other words, there will not be any fixed
value for the average carrieras this will vary
according to the measure of lighting present
in the transmitted picture. This adds con-
siderably to the quality of the picture, but
unless precautions are taken at the receiving
end it will be lost. The average thermionic
valve amplifier cuts off any D.C. component
due to the presence of the interstage-
coupling condenser. If the coupling ar-

:—*vﬁn“ — e ol Y ? i e
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rangement, however, 1s designed to have
a large time constant, then this D.C. com-
ponent will be operative, and the full beauty
of the picture appreciated.

Frequency Band Involved

Would-be constructors of ultra-short-
wave radio sets for tuning in the radiated
television signals so that after amplification
they can be made to modulate the picture-
reproducing device, seem to display a little
uncertainty as to the frequency band
involved in the vision signal. Two separate
standards are employed according to which

“ front of the tube'! as flat as possible.
produce an even surface.

company’s equipment is being used (alter-
nate weeks of use is the B.B.C.’s proposal
at present, but this may be modified after
experience when the service starts). In one
transmission the definition is one of 240
line horizontal dissection repeated at
25 frames (and pictures) per second, the
dimensions of the picture having a ratio
of 4 horizontal to 3 vertical. Assuming
equal definition both horizontally and
vertically, therefore, the total number of
tiny square elements in the picture is
obviously 240 X 240 X 4%, that is 76,800.
The total number of elements scanned in
one second, therefore, is this figure multi-
plied by 25, that is 1,920,000. Taking
a limiting case of alternate black and white

This is the most difficult operation in the making of cathode-ray
tubes. Here you see an expert glass-blower in the television
laboratories of the German Post Office in Berlin making the
This portion of the fube
lalerjs fo hold the screen, and it requires very special skill 1o
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elements, the frequency involved in the,
miodulation is half thisz—namely, 960,000,
since one complete cycle corresponds to a
black and a white squaré: Roughly speak-
ing, it is safe to say that the m‘odulatiqn:
frequency under these conditions is one
megacycle, or the sideband involved in the
racdiated carrier wave is two megacycles

-(band width is always twice the maximum

frequency). On the other hand, if the!
scanning equipment is worked. to the-limit,
s0 that the scanning aperture or spot: just.
fails to differentiate between separate black!
and’ white elements, this condition will be
met by reducing the length of each element
in the" direction of line scan to half the
previous side. The maximum modulation
frequency is then doubled to 2 megacycles,’
and the carrvier sideband width to 4 mega-;
cycles, and this is the condition which will
operate in practice. To take full advagt@gef
of the radiated picture under the initial
standard mentioned, the vision radio
recciver must be capable of accepting and
amplifying a maximum modu-
lation. frequency of 2 mega-
cycles without any-amplitude
distortion. That is to say,
the characteristic of the am-:
plifier must be horizontal
(decibels plotted against fre-
quency) up to the full 2
megacycles. This may seem
a very arduous task after
the standard of quality sound
amplifiers, which were rated
as first class if they passed a
modulation frequency of 10
kilocycles, but it can- be ac-
complished if a proper-study
is made of the new amplifier
technique.

With the other picture
standard, line definition is
405, complete pictures 25 and
picture dimensions five to
four.  Calculating on the
same basis as previously, the
total elements in each picture
for equal definition horizon-
tally and vertically is 405 X
405 x §, that is 205,031, and
the modulation frequency be-
comes 2,562,900 (band width
is twice this figure). Work-
ing to the limit, however, so
that the scanner just fails to
differentiate between black
and white, the modulation
frequency is doubled, and for
all practical purposes can be
taken as 5 megacycles, a
figure more than twice that
quoted for the other picture
standard.. Readers will ap-
preciate from these calcula-
tions, therefore, that vision
set design and layout are twa
factors which merit very
careful attention if full advantage is to be
taken of the radiated picture detail.

Not in Opposition

A representative of four hundred news-
papers told the United States Federal Com-
munications Commission that he did not
believe that either television or facsimile
broadeasting could in any way be regarded
as an opposition to newspapers. Mr. Leinert
gave details of a television system capable
of producing full-size theatre screen pictures
(24f%. by 18ft.)without any time delay factor.
Similar principles were being developed to
enable home television setsto give a picture

about 3ft. wide, and yet sell for a sum not -

exceeding fifty pounds.




- 1eproduct10n were outlmed in the.*

" ners’ Supplement *’ last week, so it will be |
sufficient to proceed from the >point” at”
" which that explanation was  ¢pueluded.

" than

© meant.
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Brief" Descrlphons are Clven of Various Circuit Arrangements of Comparatwely
“Simple Type which can be ' used when Good Reproduchon is Desired

at a Modesf Cost -

HE average keen constructor has long

- since. learned that, for real -and

lasting enjoyment of broadcast pro-
- grarmes, good-quality reception is essential.
His chief difficulty is, however, that he
-ig frequently nncertain asto the method of
ensuring such reproduction without going
:t0 considerable expense. He knows that
an expensive. amplifier with push-pull,
-paraphase or Duophase output would fulfil
his requirements—but he also knows that

his pocket -is not deep enough for such

considerations."

10,0008 6

15,000 52

PR - . e e - - BY
0011 (of any: good make) is used in the-input
cireuit, -and this' feeds into a leaky-grid
detector. -This is coupled to- the “sécond
valve -by means of - a- resistance-capaeity | v
network, whilst coupling between the
second valve and ‘the output pentode is of
the same type. Despite the fact that R.C.

.coupling is not as popular as it used to be,
“it is still better than any other When com-

plete simplicity and absence of “ snags,”
combined with cheapness, are the first
The two anode-coupling

SHOOTH. CH

‘.S J0.4

HT /2

_%— Joéa -

256 MFDS

" Fig. L, ——A simple Det.-L.F. *

‘q ua?iiy

e for o mains workzng

7504’2

An output oj:2 wa{ts

can be obtazned

luxuries. In this ‘article, therefore, it is

-not proposed to deal with circuit arrange- |
ments Whlch can bhe considered asg “theﬁ

last word,” but rather with compara’mvely

" simple ones which ¢an be tried- Wlthout any

considerable expendlture .

Mains Operatlon Preferred - - =~

A few of the main points which- have to
be: considered with -regard ™to" qualtty
¢ Begin-

In 6rder to obtam reception whiéli is more
just - “pood,” a mains-6Perated
‘receiver is practwally essential, although

‘there are exceptions, as will be ezp]amed

later. The average constructor: does not
want to be ftroubled: with unusual and

“apparently complicated circuits, but would
'generally prefer to employ an arrangement
“which is as nearly ras possible sumlal to

those he has used before ; the circuit shown
in Fig. 1 is a typical example of what is
-This circuit i the same in principle
as the Det.-two L.T. circuit which has been
popular for many years, but it is intended
for really good reproduction of a few.pro-
grammes. Select1v1ty is not a strong fea-’
ture ;

Detector-Two L.F.
Tt will be seen that the cxremt is-intended

for universal mains. working .and that |
standard triode and pentode valves. are |
incorporated. A simple two- cucult tuning 1.

I

v
L meeadel

long range is not intended 4 but good |
: reproductlon at ample volume is assured

re<1stances have a value. ratherflower than
the “theoretically- corréct one, but this has
been purposely arranged so that thé anode
voltage is cut down as little as possible.
A pentode is" mot always'- considered
desirable i in'a quality set, but it is certainly
the best in @ universal receiver. In ‘any
case, if reproduction is rather on the shrill
gide it is' & simiple matter to connect a ‘tone
gontrol between the anode of the output |s
valve and earth. -, -

Reaction *is “not: strlctly deswable in a

exrcult of thls nature and conneotlons aré

0P

‘sufficient ‘input to the detector.
the power-supply system, this is as simple

FRANK 'PRESTON

therefore shown in broken lines ; if these .

connections are used care should be taken
‘to use the - smallest amount of reaction

which suffices to sharpen tuning and givée
As to

as possible, and an H.T.12 metal rectifier

is used for half-wave rectification, whilst -

a Phillips type C.1 barretter is used as
an automatic series resistance in the heater
circuit ; the set can'be used on any mains
havmg a voltage between 160 émd 300.

Values of the principal components are
indicated, and it should be added that the
first two valves are Mazda, and the output
valve a Cossor. All resistances can . be of
‘the 1-watt type, tke smoothing choke
should have a resxstance of not more than
500 ohms, and the fixed condensers should
be for not less than 300 volts working.

 Push-pull

» It would be possible to argue for a long
time on the relative merits of the circuit
shown in Fig. 1 and that in Fig. 2. 'The
latter also employs three valves, but these
are-arranged as a detector valve followed by~
a push-pull stage. The output is.not
vastly different, but the second circuit is
rather more ‘costly and would perhaps not
be considered quite as simple by con-
stiuctors of modest experience. The
second circuit is, however, shown in A.C.
form, and provides an interesting alterna-
tive. One of the chief advantages of the
Fig. 1 arrangement is that it provides a
rather greater degree of amplification in
spite of the similar maximum output. For
that reason it can generally be used with a
lower setting of reaction, and is more
effective when the nearest transmitter is
more than, say, 25 miles away. Again,
the values of components are marked on the
diagram, and further explanation need not
be given.

There are many- designers who consider
that, even for a local-station ° quality ™’

set, a stage of high-fréquency amplification _

is to be preferred. The pros and cons are
apt to become rather involved, but the

(Continued overleaf)

Ry
VALVES: . 50000a.
V1— 4] MHL—Cossor
V2— PX4—Qsram
V3— PX4—Osram

HFC.

. V4— 442 BU—Cossor:

AAAAA

HT.
L, § Ls.
= |4
Cq . ? h\‘\:\.
0002 h
mfd
C SE
50mfd "—ll':
I C;0003mfd .
Fig. 2’.-—4r¢other ihree=valve * qualily ™. circuil—this time for A.C.—uwith push-pull ouiput,
s, . - o ) f h
. ivd&‘i :, Lo e B - . 4m§§§§.2” da, > -
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(Continued from previous page)

constructor who does not object to the slight

extra complication of a receiver having a

- H.I. stage is advised to adopt it. One
important reason for this is that it ensures
that the detector valve can be fully loaded.
As a result of this it might be possible to
use rather less low-frequency amplification
to obtain the same output, which in turn
means that the L.F. side is simplified. On
the other hand, it is probably true to say
that—contrary to what is generaly thought
—a greater amount of distortion takes place
in the H.I. than in the L.F. stage of most
home-constructed receivers, unless built
according to a complete published design.

Using H.F.

Another advantage of using H.F. ampli-
fication is that it can be followed by a diode
detector. It is rarely satisfactory to connect
a diode directly to the input tuning circuit
since it produces too much damping and
cannot be properly loaded. And it is safe
to say that, in the hands of the average
constructor, a diode gives better quality
than a triode, even when the latter is used
as a power-grid detector. Yet another
point in favour of the H.F. stage is that it
entirely obviates the need for reaction on
stations up to 100 miles or so, and often
makes possible the good reception of trans-
mission over much greater distances. A
simple, though very satisfactory -circuit
comprising an H.F.-pentode H.F. amplifier,
a diode detector and two stages of L.F.
amplification is given in Fig. 3. - In this
case the get is for A.C. operation, and it
includes a mains transformer giving an
output of 500 volts at 120 mA; this is
necessary in order to feed the Mazda PP
5/400 output triode, which takes a maximum
anode voltage of 400. The other two valves
are Cossor, and the rectifier is a Cossor,
type 460 BU, the output of which is 520
volts at 120 mA. Actually, the maximum
voltage 15 not applied to the output valve,
since a 2,500-ohm loudspealker field winding
is used for smoothing purposes, but this
merely means that the valve is not worked
““all out,” which is an advantage.

Component values are indicated, these
applying to the valves indicated. It will be
understood that all smoothing and by-pass
condensers must be designed for working
at not less than 600 volts; the resistances
may be of the l-watt type, excepting that
used for biassing the last valve, which
should be a 2-watt component. The output
valve has a directly-heated filament, but
the other two are indirectly heated;
because of this it is most convenient to
employ a mains transformer with separate

L.T. windings, each rated at 4 volts and
not less than 2 amps,

Volume Control

Instead of using a variable-mu valve to
control the input and prevent overloading
on-powerful signals, a differential condenser
is used in the aerial circuit—a system which
has previously been recommended in these
pages for ‘‘ quality > receivers. An unusual
and simple method is adopted for feeding
the screening grid of the H.F. pentode, for
the double-diode triode and its anode
decoupling resistance are used together as
a fixed potentiometer, This circuit is
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the - connections shown in Fig. 4 make
reproduction still better, and _without
detracting from the remarkable performance
which the set is known to give, It can be
seen that the first L.F. valve is a Cossor
215 P,and thatitis connected to the output
valve through a resistance-capacity coupling
consisting of a .0l-mfd. condenser and a
10,000-ohm resistance. The output valve is
a 230 XP,. which has a maximum un-,
distorted output of 450 milliwatts and takes
about 16 mA when using 120 volts H.T.

In order to ensure the best possible

reproduction a slight degree of selectivity
must be sacrificed

g

70,000 2

by tightening the
coupling ~ between
Pic . the windings of the
I.F. transformets :
even when this is
done the set tunes

I ) H. TH2

L
o 2 very sharply and
. : e has the same long
~ range of reception
g L2/5pP 230RX. as before the alter-
ation. The*‘* West-
ector” is just as
251762 good as a diode
1 ° = o where *‘ quality ”
J ' P OH.T— is concerned, but
‘ ' is not generally to
o> G.BA be recommended
£ € £ o D> for a ““straight”
L L 0—0 LS~ set unless preceded
' 6.8~ "~ g8~ by a couple of
Fig. 4.—Showing how the pentode in the £5 Superhet can be replaced by two H.F. stages.
triodes in order to improve still further the qudlity of reproduction.
probably the best simple one that could be aeevpen

devised for really high-class reproduction,
but care should be taken in the choice of
the low-frequency transformer. This should
be of the best quality obtainable, and should
have a step-up ratio of 1:2 or 1:3. The
principal objection is the high H.T. voltage
required, but since standard components
can be used, this need not introduce any
complication.

Battery Operation

In the case of a battery set a circuit
similar to any of those described above
could be used by employing suitable valves,
but the output could not be expected to
exceed about 1 watt—and even then the
consumption of H.T. current would be high.
It is worth mentioning, however, that a
receiver such as the £5 Superhet can easily
be converted into a good ‘‘quality”
instrument simply by replacing the output
pentode by two triodes, as shown in Fig. 4.
Those who have built this set can testify to

ANAVWA
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Fig. 3—An H.F. receiver circuil with diode detection and capable of over 4 wailts outpuf,
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\ HERE and THERE:

Motor-Cycle Championships
HE Bank Holiday motor-cycle cham-
pionships at Donington Park, some
eight miles from Derby, have now been
recognised as Grand Prix Races.
are over a hundred entries this yvear. The
distance to be covered is one hundred

~ 44

which is the same as for the Grand Prix
Races for cars. On August 3rd three
commentators. will be engaged for the
Midland relay, Graham Walker, Vernon
Brook and . J. Moore. The two first are
well-known T.T. Race Commentators, while
Mr, Moore has done commentaries for the
crowds round the course at Donington Park,

Stories of Fifty Years Ago
A FEATURE of the Midland Children’s
Hour on August 3rd is an exchange
of stories of fifty years ago between a
townsman and a countryman. The former
Is ~Joe Gutteridge, the Black Country
broadecaster; and the latter, Sam Ball, a
Shropshire gamekeeper.

Soviet Programme

Soviet government has extended its
short-wave programme service for listeners
" overseas, and for this purpose has brought
two new transmitters into action. Moscow
RW96 on 19.76 m. (15,180 ke/s) gives an
English programme every Sunday at

a daily broadecast from midnight to 02.00
B.S.T. At other periods on the. lower
chammel you will hear telephony as it is
largely used for communication with other
stations in the U.S.S.R. You will recognise

| the station by the announcer’s reiterated

da-da (yes-yes) or niefe (fnee-ett-aye), which
is equivalent to our “ No. '

R e

the excellent quality which it gives, ’bl‘xt'

There'

miles—about forty-five laps of the course,’

AS mentioned in previous issucs, the.

B.S.T. 18.30 and on 31.51 m. (9,520 ke/s),’

—— i
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SOUND RECORDING for
AMATEUR

FEW years ago, home

interest amongst those who wished
to obtain a permanent or seml-pel'maqent
record of some particular vocal or musical

item. Unfortunately, in spite of several

manufacturers producing simple suitable |

apparatus, the interest did not last, and a
very interesting branch of acoustics—so

e RECORD
— o LIECINIFIED

—— Y FORMATION

OF GROOKES.

A

K\';“.wn\.\)\\\\\\

Fig. V.~The standard gramophone tecord grooves
as seen under 'a magnifying glass.

closely allied to radio—more or less faded
away so far as the amateur was concerned.

The probaBle reason for this_was. eertgin -

imperfections and snags which were then
present, but, since its first introduction,
home recording has made wonderful pro-
gress. There are, however, several points
to be-watched, and unless due consideration
is given to these items, the amateur record-
maker will become very disgusted with the
vesults he obtains.

The purpose of this article is to stress the
points to be watched and: explain the
clementary principles of record-making, so
it is- hoped that those new to this- very
interesting hobby will be able to avoid some
of the pitfalls which can .prove so annoying
and disheartening.

Record-making =

It can be said that the grooves or tracks
on a-blank record can be shaped to represent
vibrations corresponding to sounds in two
ways, one of'which, is known as the * hill-
and-dale”’ system, and the other, the
* lateral ”” metkiod.

Both “systems possess certain  definite
advantages, but for reasons which do not
concern this article, the ““lateral ” system
will be considered as the one most suitable
for home recording,

If a record—using the lateral system-—
15 examined under a microscope, it will be
seen that the grooves which form the spiral
track, are not smooth-sided channels ag
they appear to the naked eye. They have,
actually, ‘a zig-zag formation, as depicted
in Fig. 1, which represents a plan view of
some of the grooves—but more about that
ater.

The - ““hill-and-dale’® method differs
Tom the ahove; inasmuch that no latera]
novement of the needle is produced, the
ig-zag line across the record being replaced
y one at right-angles to the surface of the
ecord. This can be more readily under-
tood if we think of the grooves in terms
f the name given to.the method, and refer
o Fig. 2, which shows a side view of a

recording
created a  considerable amount of

By L. Ormond Sparks

section of a groove. It will be seen that
the bottom of the groove is no longer
level ; the path of the needle being Tike
a series of minute hills and dales, and it
is. worth noting, at this point, that the
depth of the *“ dales’’ does not affect the

width of the groove or track,

!,'")-( - oct ; . -
i In this ‘Article the Elementary
‘ Principles  of Record-making
i are Explained, and Various Points

' to be Watched are Stressed
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It is obvious that the stylus bar of a
sound-hox or pick-up will vibrate in a
| to-and-fre manner (Fig, 3) when the needle
1s following a lateral track, the diaphragm
being at right-angles to the record surface,
and that the maximum movement will be
governed by the distance between grooves,
i.e., ‘the thickness of the walls. This
governing factor has a great effect on the

frequency response obtainable from
record using the lateral system ; - for
SURFACE~, TRACK

’ Cw»rx CORE OF ,eecono_/

Fig. 2—~The “hill-and-dale " method of record
ma&ing,

example, the large zig-zag represents a
low-frequency note, and it is possible that,
say, a 100-cycle note would produce a track
which would occupy the total permissible
width of the groove. Therefore, any note
lower than that frequency would have to
be attenuated or, in other words, restricted,
otherwise the walls would be broken down
and the spiral track ruined.

With the “hill-and-dale”’ method, the
needle is given an ““ up-and-down > motion

el
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Fig, 3.—The ordinary sound-bov is :oper'ated as
shown here. :

(Fig. 4), the diaphragm being fixed parallel
to. the record surface; therefore the low-
frequency limitations do not apply, as the
depth of the “dale” corresponding to a’

low' note does not affect, as mentioned
earlier, the width of the groove. ’

How the Track is Made

When records are made on a commerecial
basis, and many thousands have to be
produced of one recording, it is usual for
the following procedure to be adopted.

The sound to be recorded is converted
into electrical impulses by suitably-designed
and controlled microphoress whose output
is amplified by specially-corrected amplifiers
until sufficient power is obtained to operate
what is known as the ** cutting head.”
For -simplicity, the ¢ cutting head’ can
be likened to a pick-up whose operation is
reversed, that is, instead of producing
electrical currents by the vibration of its
needle arrangement, it is made to produce
vibrations by supplying it with electrical
power like, one might say, a loudspealker.
The cutting head is connected to a mechan.
ical drive which casues it to follow a

" predetermined spiral path across a dise of
“specially-prepared wax, the cutting needle

engraving or cutting out the minute zig-zag
track which forms the mechanical/electiical
equivalent of the sound being recorded.
When the recording is finished, the wax
record. is treated with a super-fine con-,
ducting medium—something like graphite—

PIOVEMENT _
i N /,
SQUND BOX N ~\ DIAPHRAGH
LLLLARAANNS (R

RE OR 1y
DIAMOND. POINT

MOVEMENT

FHAGAE R
Fig. 4—This shows how the diaphragm is operated
in the * hill-and-dale > system

s et : -
and then immersed i a plating bath until
a strong metal coating is deposited on the
treated wax. This metal “ positive >’
counterpart is used to produce ““ negative *’
metal plates which form—for want of a
better name—a die to press out a com-’
position into the familiar black discs. This
i8 not the final stage, as the discs have to"
be given the finishing touches, their edges
trued up and carefully examined for the
most minute imperfections. '

Home Recording

So much for the outline of the commercial
process ; now let us see what is necessary
for the amateur record-maker, as it is.
obviously impossible for such complicated
methods to be used in the home.

To overcome the problem of the wax dise,
recording ““ blanks > have been made from'
aluminium, and while these have proved
quite-satisfactory from tha recording point
of view, they possess certain undesirable
features” when it comes to . reproducing.
However, they offer quite a good basis
with which to start experiments but, if the
matter is going to be tackled seriously. it
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would be advisable to use ong of the more
modern processes.

Aluminium blanks should be cut with a
sapphire cutter, and it is essential to use
fibre " trailer ‘needles for replaying other-
wise the useful life of the record is very
short, say, six playings only with steel
needles. Fibre needles are, of course, very
satisfactory as regards quality and absence
of surface noises, the only drawback being
that they wear very rapidly, and once the
_contact surface becomes worn or distorted,
objectionable snags are introduced.

While the term cutting has been used,
this is not quite accurate when considering
aluminium blanks, as the surface is actually
indented and not cut like other substances.
However, quite good results can be obtained,
and the method has the advantage of being
very cheap. )

Before any recording can be considered,
it is essential that some mechanical device
is provided to cause the cutter head to
traverse the record from edge to centre, as
the blanks are free of all tracks or grooves.
Such devices are known as “ tracking ”
or “traversing” mechanisms, and they
usually consist of a threaded rod, which is
operated from the turntable spindle, and
so arranged that it controls the movement
of the cutter head carrier. Fig. 5 shows
the fundamental principle where “A”
represents the drive fastened to the turn-
table spindle, and, “ B " the simple gears
to transmit the motion to the horizontal
threaded rod “C” which actuates the
cutter carrier “D > .by means of the
threaded contact piece “ E.’ The pitch
“or number of threads per inch of the
threaded rod plays a very important part,
and it is absolutely essential for it to be a
precision job, otherwise the distance
between each groove will vary, the separat-
ing walls will differ in thickness and a true
gpiral will not be formed.

With commercial recording, it is usual
to operate at 100 grooves to an inch, but
for home purposes it is not advisable to
cut more than, say, 80 to 90 pcr inch as
there is always the danger, unless a very
accurate check is kept on the cutter head
input, of the cut of the low notes breaking
down the walls ofthe grooves and completely
spoiling the track.

It will be appreciated that to overcome
the drag imposed by the cutter—especially
with aluminium blanks, and the load of
driving the tracking mechanism, a power-
ful motor is required, so particular atten-
tion must be given to that item. As a
guide, it should be noted that a single spring
or small double spring motor is not likely
to be satisfactory; in fact, some of the
small electric motors arc not capable of
driving a 10 or 12 inch blank.

Motor speed is a very critical item and
use should be made of one of the many
devices for checking this, otherwise the
whole tempo and pitch of the recording will
vary. To show how closely the question
of speed is studied in commercial recording,
it is interesting to note that “ gravity ™
or weight operated motors arc usedin many
of the studios.

One more item which calls for special
attention in recording, is the weight of the
cutter head, or rather the actual weight
imposed on the cutter. If the weight or
load is too light, the cutter may wander
off its track or jump clear on some of the
lower frequencies. Most of the cutter
head carriers are fitted with an adjustable
counter balance which allows very accurate
adjustment to be obtained.

Cutter Heads

As the frequency response of a loud-

speaker depends on ifs design, ignoring for
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_the moment-the input, so will the quality of

the recording depend on the characteristics
of the cutter head. Therefore, it is no use
providing first-class gear if attention is
not given to this important item.

Speecial cutters.can be secured from firms
which specialise in this eclags of work or,
on the other hand, any good make ofelectro-
magnetic pick-up can be used, providing
the question of weight is .considered, as
mentioned above. Suitable cutting needles
can also be purchased, and, while they ¢an
be made if so desired, it is really better to
obtain them from the actual makers.

Power and Feed

For satisfactory results, the L.F. amplifier
feeding the cutter should have an undis-
torted output of at least 3 watts, the out-
put stage, for preference, being push-pull.
If, however, this form of output circuit is
not employed, a choke filter circuit, or
output transformer, should be used, thus
protecting the windings of the cutter head
from D.C. current, and removing any
possibility of L.F. instability.

The amplifier circuit should embody an
efficient form of “high > and ““ low ” note
control, to allow adequatesadjustment to
be made to the overall frequency response.

AU m«umu(((u\\\\\\\l‘\@ﬁum««rg

Fig. 5.—Houw correct tracking is obtained.

Tt may be necessary to attenuate the lower
frequencies if the cutter input is too great,
or if more than 80 grooves per inch are
cut.

The input circiit of the amplifier should
be arranged to suit the type of microphone
in use, and, if possible, it is advisable to
make use of a mixer circuit to allow
speech and music or other combinations of
sounds to be blended as desired, as very
pleasing and, incidentally, very professional,
effects can be so produced. As regards the

microphone, any good make of “ transverse
current ”’ will be quitesatisfactory, although
if a~moving-¢oil job is available, so much
the better. ’

Blanks

As mentioned -earlicr, the aluminium
blanks are not. too satisfactory if long

' vecord life is required, or if serious work

is to be undertaken, therefore, it is well
worth while considering one 6f the more
modern methods, and while there are
several processes now in being, I do not
think the amateur can do better than employ
the system outlined below, which is handled

"| by Messrs Musikon Ltd. They still employ

an aluminium blank, but only as a basc
for a film or coating of a plastic substance
very similar to-bakelite. The nature of the
substance allows recording to be carried
out, in the normal manner, with a
steel cutter, and owing to the nature of the
surface, very little drag is imposed on the
turntable. After cutting, the record can,
if so desired, be replayed immediately,
but this is not recommended, as the surface
is-too soft and must be hardened before
use. The hardening process is carried
out by the simple process of placing the
blank in an oven—maintained at a certain
constant temperature—for about threo
hours, after which a glass-hard surface is
produced which allows stecl trailer needles.
to be use. .
The finished records have a remarkable
frequency response, very long life, and
surface noises are practically absent.

Important Pointers

Whichever system is used, never start
recording and run a blank right through,
without having previously made a test
strip of th? matter to be recorded. It is
advisable to keep one blank for this purpose,
and run off a few grooves, under operating
conditions, to see if volume, speech or the
placing of the microphoneisallright. Malke
quite sure than no external interference is
likely to be introduced into the microphone
or amplifier circuits. Check up the time
to be taken by the item to be recorded, and
the time length of the blank, thus avoiding
one finishing before the other. See that the
input to the microphone is constant or,
better still, have headphones in circuit and
a proper volume control. And last, but
by no means least, keep your eye on the
speed of the motor.

A NEW TELEVISION “SERVICE”.

HE other day a newspaper stated that a
television service had at last started,
but this was meant to refer to the bus

service which has now been inaugurated as a
regular afternoon journey between Broad-
casting House and Alexandra Park. With
the constant delays which have accrued,
and so prevented the radiation of picture
signals this sarcasm is perhaps excusable,
but in suggesting dates for the initial
service the authorities failed to realise the
amount of work which had to be accom-
plished. Every effort is now being made to
expedite the work, and in spite of the air of
complete secrecy which swrrounds the in-
stallation, at the summit of the steel lattice
mast engineers can be seen perched very
precariously while putting into position the
radial arms which ultimately will hold the
specially designed vision and sound aerials.

Then it is known that the two large studios |

can be sectionalised by means of curtains
on “railways’ so as to apportion the

backgrounds according to the size of the
scene it is intended to televise. The control
engineers are above the studio floors, and
anyone in that room can therefore see into
the studio and watch the actual scene.
Equipment assembly is proceeding apace,
while quite recently a section of the new
television staff paid a visit to the Alexandra
Palace in order to see the film scanners in
operation. This was part of the course of
instruction which they are undergoing in
order to become acclimatised to B.B.C.
methods. No doubt in August their work
will become more specialised in relation to
television itself. It is also learped that
physical exercises will be featured in the
television programmes. Readers will- -no
doubt recall that this was quite a popular
itemn in the low-definition television . pro-
gramines, but the scope was rather limited.
Using the present forms of direct pick-up
scanners, however, far more detail will be
possible.

B
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Two Famous Orchestras
¥ the lighter overtires, one of the
most popular is ‘“The Merry Wives
of Windsor.” It "has been Te:~
corded this month by the Berlin Philhar:
monic Orchestra, conducted by Dr. Karl |
Bohm on H.M.V. DB 4444, a particularly
- fine record. 1 R

The “ Blue Darnube ? waltz is always a
favourite with Strauss admirers, and the
Minneapolis Symphony Orchestrs, has made
an extremely good rendering of it on H.M. V..

DB 2621, “

- From the Films ‘

AMES MELTON, who appeats in the
film, ““Stars over Broadway,” has-
recorded ““ Where Am I?°? (“Am I

in Heaven ), and * Carry me back to the
Lone Prairie”” on H. M.V, B8444. Both of
these tunes are from the film. ;

Another new film, “ Give us. this night,”’
i8 represented by “‘Sweet Melody of
Night*’ and “ My Love and I,”” which are
attractively sung by Webster Booth on
HM.V. B 8442,

Sam Browne sings - Melody from the
Sky,”” a popular tune from the new colouy.
film, “ The Trail of the Lonesome Pine,”’
coupled with ““ Lost > on H.M.V. BD 351.

Musical Comedy Successes
OME of the best known musical comedy
successes are recalled in “ Medley of
Daly’s  Favourites,”’ played by
Reginald Foort on the orean of the Para.
mount Theatre, London. The number of

the record is H.M.V. BD 352.

Derek Oldham sings two light numbers,
“ A little love, a little kiss” (“Un peu
d’amour *), and * Nocturne *’ (“Song of
Love’) on H.M.V. B 8446.

Two songs of totally different category,
but which offer pleasing contrast, are sung
by Stuart Robertson ( baritone) on M. M.V,
B8445. The titles are Spanish Lady,”
and “ Limehouse Reach.”

A New Toscanini Record

THE

WO brilliant recordings by‘Tosca‘ru'ni-
and the New York Philharmonic

Symphony Orchestra appear in
this month’s list. They are “ Gétter-
démmerung >—Dawn - and Siegfried’s

Rhine Journey, and © Lohengrin *2-Pre-
lude to Act 3, and are recorded on H.M.V.
O 2860-1. Although Toscanini has retired
from the New York Philharmonic Sym-
phony Orchestra, he ‘wil] stil} appear ‘with
them occasionally,

Dancing Time.
OY FOX and his Orchestra have
recorded “ Poor Little Angeline »
and * Calling me Home ** on H.Jf: V.
BD 5075, also “My First Love Song >’
{(fram the . film," Queen of Hearts) and
“ Would You” on H.M.V. BD 5076.

Joc Loss and his Orchestra- contribute
two lively dance numbers, “T like Bana-
nas’’ and “ Madame—ah ! La Marquise—
ah!” ‘on HM.V. BD 5080, also *“ Cuban
Pete,”” and ““ Af the close of g long; long
day ™ on H.M.Y. BD 5079. These rccords

£

- are interesti-ng in view of the recent
“publicity given to Joe Loss in".connection

with- his dance tempo, which is considered
to be ideal. = o

““Fats” Waller new . recordings are
“ All my Life,”’ from the film * Laughing
Trish Eyes,”’ and “ Cabin in the Sky ’—

H.M.V. BD5077. These tunes should please |
‘those who like rhythmic piano choruses.
In the Swing Music series, four records

are released this month; of these, one of
the most representative is . You Started
Me Dreaming,”” and Tormented,” played
by Wingy Mannone -and his Orchestra,
on HM.V. B 8451.-

Decca Records

“ LEXANDIER’S RAGTIME BAND *’
and “ Broken Doll,” are two old
tunes that are served up anew

this month by Brian Lawrence and the

Lansdowne House Sextet on Decca F 5981 .

“ These Foolish' Things,” coupled with
“ Lights Out,”’ on Decca F 5987, is the
latest Greta Keller recording, and Danny
Malone, the Irish. tenor, sings ““ The Glory
of Love” and “Poor Little Angeline,”
on Decca F 5988.

Jessie Matthews has recorded four nam-
bers this month, from her latest flm © It’s
Love Again.” They are: “T¥’s Love
Again” and “ Tony’s in Town '’ on Deces
£ 5982 ; and “ I nearly let love go slipping
through my fingers > and  Got to dance
my way to Heaven’ on Decca F 5983.
In the recorded version of ¢ Tony’s in
Town” and “ Got to dance my way to
Heaven,”” you hear her tap-dancing as
well as singing. )

-

Brunswick Records

HE third “Show Boat”’ film s
being presented in London, and
before: very long it will go the

rounds of all the big picture theatres.
Although it is a new film, so far as it wag
made quite recently,  two of the original
artistes appear—Paul Robeson and Helen
Morgan. Those readers who would like
to hear these two artistes should obtain
the Brunswick “8how Boat '’ Album,
which consists of _four records,
artistic album, which can be purchased
for 16s, e

Bing Croshby makes a new recording
this month on Brunswick O 2223. For
this record he has chosen * Would You”’
and “ Robins and Roses.”’
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Director of Staff

Training
HE B.B.C. an-

_ 2
' copak? i nounces that Mr.
. C. Beadle has been appointed Director
of Staff Training in the training reserve
which will be formed on October 1st next.
The Chief Instructor will be Mr. E. A. F.
Harding, who is at present Northern
Programme Director.

The purpose of the training reserve is to
provide newly recruited staff with a training
in broadcasting methods, to keep existing
headquarters and regional staff in touch
with the latest developments, and to create
o -small reserve of staff for emergency and
holiday requirements.
¢ Mr. Beadle, who is now Director of
Programme Administration, will be suc-
ceeded in this position by Mr. R. J. F.
Howygill. .

Mendelssohn Concetto
MAURICE COLE will play the Mendels-
sohn Pianoforte Concerto in D minor
on July 29th (National), and Clarence
Raybould will conduct *‘ Three Jewish
Poems >’ of Brnest Bloch, ‘ The Noonday
Witch,” by Dvordk, and - Variations on
Three Blind Mice,” by Joseph Holbrooke.
" There will be a programme of light music
conducted by Joseph Lewis the same even-
ing (Regional), and on July 30th (National)
Barbirolli will conduct an Elegy and
Scherzo by ¥rederic d’Erlanger, and
““Dances of Marosszek,” by Kodaly. On
July 31st (Regional) Albert Coates - will
conduct a first performance in England of
Symphony No. 2 of Dmitri Kabalevsky, as
well as a first performance of his own
Pianoforte Concerto in - C, which will be
played by Frank Lafitte.

Television Programmes
LTHOUGH no definite programmes
have yet been prepared for television,
the Productions Department has already
sketched out a number of plans for the first
transmissions from Alexandra Palace in the
autumn.

Apart from the “‘ family ” entertainment
side, there is the question of ““interest
features to-be considered, these consisting
of light programmes concerned with topics
of the hour, people in the news, and general
subjects of the ** Magazine » type. Among
ihe titles already suggested for these fea-
tures are: ‘“The Zoo To-day,” ‘‘Car-
toonists at Work,”’ Travel, ‘“ Learning to

TFly,” ** Radio Personalities > and ‘‘ House

Furnishing,” ¢ Games—Indoor and Out-
door,” “ Physical Training,” and “World
Affairs.”

Broadcasts to Schools
OR the seniors, aged eleven to fourteen,
there will be a new music course, a
series of concert lessons, ‘¢ British History,”
“History in the Making,” and topical
events.  Other items'are dramatic readings
from Shakespeare, book talks and experi-

_‘mental programmes of poetry and biography

in the senior English Literature course,
broadcasts on biology by famous biologists,
a geography series on the New World by
‘broadcasters who have known and lived in

' the countries they deseribe, and the modern :

| L.F. transformer secondary
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language broadcasts “for French and German-
by E. H. Stéphan and H. Winter. )

A new series for seniors. on Friday after-
noons will include featwre programmes,
broadeasts of actual events, topical talks
and talks on films.

The Central Council for School Broad-
casts now test under school conditions all
sets submitted to them by manufacturers
and publish a list of approved apparatus.

H.F. Mains Interference
ONE form of interference arises from the
presence of high-frequency currentsin
the mains leads. An. H.I. choke w1'll, of
course, prevent this trouble, but in view of
the fact that the current passing is on the
high side special chokes must be employed
designed to withstand the high cuarrents.
Such components may be obtained from the
various firms whose advert,igements appear
from time to time in our pages, and it is
possible to_obtain components rated up to
300 amps, although, of course, sugh comi-
ponents are Very eXpensivc. Yor the
ordinary receiver, the cheaper type ﬁof
choke rated at .6 amp and costing 3s. 6d.
(Ward & Goldstone type) will be found
quite suitable.

Speedy Repairs . .
T a bias resistance breaks down in
I either an A.C. or an A.Q./D.C. receiver
and a replacementis not a.va,llabl.e,_ a battery
may be used, connecting its positive socket
to the valve cathode and its negative socket
to the H.T.—line in exactly the same posi-
tion as the biasresistance is normally joined.
Alternatively, the cathode
may be joined in the negative
line and the bias battery
connected between the orid
leak ov transformer secondary
and the negative line in the
same manner as in a battery
set.
A Seasonal Overhaul
WHEN overhauling your
set do not forget to ex-
amine flexible leads and their
connections to see that no
single strand is projecting and
causing a short, or is s0 loose
that such a short may occur
later. See that wiring is well

B N L ¢ R 3’
away from fixing screws Or b, awg‘w“"‘}c [ I

bolts, and in the case of faults
which defeat your powers of
detection ascertain that in §
no case have screws pierced

¥

coils. It is also a good plan
to test the insulation of com- |
ponents to their metal cases,
cspecially when the cases
are earthed. An instance
occurred- recently of an J

being earthed to its case.
Had this component been |
mounted on a wooden base
with the case not earthed, the
fault would not have been
noticed ; but the ¢asé being
earthed the result was that
the setondary winding was,
in effeét, connected as a

shunt to the grid-bias battery
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which accordingly ran down -quickly and
under-biasing the valve followed with
consequent deterioration  of . quality,
increased H.T. consumption, and damago
to the valve itself.

Warm Work

EN 1924, recording was carried out at the
““His Master’s Voice”’ studios, at Hayes,

Middlesex, the artist singing, or speaking

into a horn.  As the studio was kept at tho

temperature of soft wax, it was found very

| necessary to discard coats and vests and

roll up shirt-sleeves  before commencing
operations. :

Was recording more difficult in those
davs?  Yes, because of the numerous
technical difficultiés with which we had to
contend. OQwing to ‘space limitations, the
principals had to sing the choruses in
addition to the solos, as there was only a
small horn in which to sing. Imagine what
it was like —perhaps ten people crowded
together like flies round a honey-pot,
hobbing down to sing choruses and junmping
up for the solos. In the circumstances, it
was a miracle that acoustic recording was
so successful.

Chemistry in Radio
HILST improved methods of making
Ferrocart allow it to be “worked ™
by stamping and piercing, and it possesses
lower eddy current losses than compressed
powder cores, yetit has a comparatively low
specific gravity, and hence a smaller per-
meability factor, owing to the lower iron
content for equivalent bullk.

THE RADIO EXHIBITION |
Aug. 26th to Sept. 5th.

QOur Stand : No. 10 Ground Floor.

Same Stand—Same Spot as Last Year
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{ LTRA-SHORT-WAVE radio is very
much to the fore at the present
moment, for in addition to its use

for various official services it has, as most
readers know, been adopted as the vehicle
for the forthcoming television transmis.
sions—wavelengths in the region of 7
metres having been decided upon. But
what is of greater interest to the listener,
as distinet from the television enthusiast,
is-the fact that the sound accompaniment
of the television programme is also to be
radiated on an ultra-short wavelength,
namely 7.23 metres.

This opens up boundless possibilitics in
many directions ; new ideas and possibly a
new technique in receiver design and in
aerial arrays, both affording fresh interests
for the amateur and the constructor as well
as to the professional engineer. One of the
most important points about the .ultra.
short wave sound transmissions, however,
is'the potentialities held out for vastly
improved fidelity in tonal quality.

Four Links

High quality as applied to sound. broad-
casting depends upon af least four links |
forming & chain of circumstances, each of
which- must be favourable if high-class
Treproduction. of the programmes is to be
achieved.  The first link is the actual
transmission, and the practical fequirement
Is-that the modulation of the catrier as it
leaves the transmitting aerial shall be a
faithful Teplica of the actual programme,
The second is summed up in the phrase
“general reception conditions”’ and in-
cludes such factors as a consideration of the
mutual interference between stations, and
the absence or otherwise of various forms
of electrical disturbance, either natural or
-man _made. Third comes the question of
‘set design, and last but by no means the
least; the - ability of the loud-speaker to
reproduce . faithfully the various musical
frequencies present in the output from the
e o .
Although certain of these points have rio
specific- ‘relationship to the ‘ultra-short
waves, each must .be dealt with, for such
limitations as may be imposed by them have
to’ be taken into congideration when
assessing the extent to. which the ultra-
short - wave  sound transmissions - may -
improve the general standard of reproduc-
tion.. ; ]
- In the matter of fransmission it may ‘be
said .at once that microphone and amplifier
design have now reached a standard at

which it is possible to transmit, if desirable, |

v Tange of audio frequencies entirely .
rdequate to do full justice to any class of -
sound—music, speech, or  effects.” It 1s,
herefore, possible to include in the carrier

SHORT

The Wider Use of Ultra-short Waves Provides

Improving the Quality of Reception

modulation (requencics coverine practically
the whole of the audible spectrum. and it js
only on account of the impossibility of
receiving the higher audio frequencies under
the present condition of ether congestion in
the broadcasting wavebands that the

actual frequencies transmitted are con-

siderably curtailed.

There is only one other matter in con-
nection with transmissions which need be
mentioned, namely, that, for technical
reasons which cannot be explained in
detail in this article, it iz found necessary
to adopt in the control room a process of
““ contrast compression”’ whereby  the
loudest sections of the programme are
reduced somewhat and the softest sections
amplified to a certain extent. The practical
result is that the audible difference between

fortissimo and pianissimo passages, that
is the light and shade of the musie, is not
80 marked when reproduced by the speaker
as it would he if the original performanece
was-heard in a concert hall. The necessity
for. this ““mutilation ” of the Light and
shade 1ig, unfortunately, inevitable and will
not really be removed by transmission on
the ultra-short waves, but it may be noted
in passing-that deviebs have been developed
whereby a special circuit in the receiver
restores, to some extent, the contrast of the
programme ; these devices being applicable
11';0 a(rlxy type of receiver, and for any wave-
and.

Reception Conditions

Recoption conditions at present . really
represent the main source
the degree of tonal fidelity attainable. Of

To ensure high quality on the ultra-short
wavelengths when using a superhet, a special
I.F. transformer of this iype may be used.
A band width of over 2 megacycles may be
obtained with this component.

of limitation of.

QUALITY REPRODUCTION ON THE ULTRA-

WAVES
Many Schemes for
- By H. J. BARTON CHAPPLE, B Sc.

the various aspects of reception conditions
that of mutnalinterference between stations
is perhaps the most important, The causes
of mutual interference have hecn deseribed
many times in these pages and are generally
known, but in view of the fact that trans-
missions on the ultra-short waves will un-
doubtedly effect a great improvement in
this direction it is advisable to deal with
the matter from a slightly different angle.
To begin with, the fundamental concepfion
of wavelength must, for the moment. be
put aside and the carrier wave considered
as oceupying & single fixed freq uency in the
broadcast spectrum—a frequency of, for
example, one million cycles for a 300-metre
wave and s0 on. When the carrier is
modulated with sound the physical effect
is to produce, on either side of the funda-
mental! {requency of the station, a band of
new  frequencies  consisting  of values
between two limits—the upper limit being
the fundamental station frequency plus the
highest musical frequency transmitted, and
the lower limit being the fundamental
station frequency minus the
highest music‘*l frequency
transmitted. By reason of
these *‘ gidebands,” as Lthey
<] arc called, each station mono-
# polises & band of radio fre.
quencies equal in width to
twice the highest musical
frequency  transmitted and,
unless the fandamental station
frequency of two programmes
differ by at least this amount.
their sidebands will overlap
and interference will be
experienced.

Now  assuming that the
highest audio frequeney which
it is decided to transmit is
10,000 eycles—a figure none
too high for even reasonably
good reproduction—it would
be neccssary to select carrier frequencies
for broadeasting stations at intervals
of 20 kilocycles per second in order to
avoid all risk of interference. The
medium-wave broadeast band covers a
width of just 1,000 kiloeycles, and on the
basis of a 20-kilocyele station separation
contains room for only 50 channels. But
aceording to the latest list of European
broadecasting stations. there are, in actual
fact, nearly 110 channels allotted in this
band, corresponding to only 9 kiloeyele
separation and, moreover, these channels
are shared by nearly 200 stations. Sugh a
degree of congestion means two things.
In the first place, receivers must be made
80 selective that they can separate stations
operating on adjacent channels separated
by only 9 kilocycles. This is done by so
1 (Continued oyerieaf)
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: (Cq;xfinued from previous page)
sharpening the tuning that all the side-
+ibands are cut off above 4,500 cycles on

either side of the station frequency so

that po note or overtone above 4,500

‘eyeles is reproduced. As quality repro-
duction depends upon the due reception
.and re-creation of these higher frequencies,
'quatity réproduction of the ordinary
broadcast programmes is impossible except
in’ certain specially favourable circum-
'stances to be explained later, or by manu-
‘facturing an artificlal treble Tesponse in
the set itself. The second result of ethexr
congestion is that, since very little above
:4,500 cycles is able to be reproduced, there
seems Tittle point in transmitting frequen-
lies greatly in excess of this figure, so that
the programmes put out from certain
‘Stations “are not so perfectly transmitted
'4s they might be. .

b Y

Relative Field Strengths

“There is ‘#nother point in connection
“with the guestion of mutudl interference
‘between. stations which ought to be ex-
‘plained because it plays a big part in
the improvement which can be expected
when ultra-short-wave transmissions become
Yvailable. It is that the degree of such
interference depends to a great extent
upon the relative field strengths, at the
point_of reception, “of two stations occu-
pying “adjacent or practically “adjacent
channels.  If, by reason of a station’s
powet or the geographical situation of
the listener’s aerial these field strepgths
‘are comparable, only the highest degree
of selectivity, equivalent to the very
serious cutting of the side-bands, will
‘give reasonable interference-free reception
of either, and even'so there is a considerable
risk of some of thé higher harmonics
of the unwanted programme obtruding

themselves on the wanted programme |

3

as ‘‘side-band splash ”—that annoying

semi-whispering noise which sometimes"

mars reception.  ~

', It must now be shown how the selec-
tivity difficulty is greatly eased, if not
‘entirely removed on the unltra-short waves.
{4 has been stated that for reasonable

‘qiality there is room for approximately

'fifty channels on the medium waveband, -

'aad this statement can be even qualified
by saying that for really good quality

< PRAC'T!CA'LJ-A;N!?.-.AMATEUR erR—EL‘:E_SS_

and ‘the complete elimination of* the risk
of interference, the frequency separation
of stations should be further widéned;.
reducing the number. of available channels

to two-or thrée dozen ‘only, a matter”

which is impossible of achieyement, having
in” mind the natutal _aspiragions of the
many different broadecasting stations.  But*
on the ultra-short waves, the fredquency
range corfesponding to the available band
of wavelengths is much greater. For
example, between wavelengths of 8 and 5
metres there is-a frequency difference of
no less than 22,500 kilocycles per second
which, allowing for the very liberal fre-
quency separation of 50 kilocycles between
adjacent channels, gives room for 450
stations. Probably, such a wide separation
wauld not be necessary, in which case the
number of channels could be further
increased. Moreover, 5 metres and 8 metres
do not in any way represent the limits of
the ultra-short waveband, and good results
have been obtained on even 2 metres, S0
that between 1,000 and 2,000 channels
can be accommodated.

Wor is this all, for the range of ultra-short- :

wave transmissions is more limited than for
the medium waves; which means that the
more distant stations will not interfere
with those closer to the listener’s aerial,
even if the station frequency separation
was not increased greatly beyond the
present figures, so that still more stations
could be accommodated without fear of
mutual interference.

The Result

The practical implications of these facts

are four-fold. In the first place frequency |

separation could be increased to values
which would make mutual interference

physically impossible ; second, there would.|

then be no reason for restricting the radia-
tion of the widest possible band of audio
frequencies, thus greatly improving the
quality of transmissions; third, the
limited range of ultra-short-wave radiations

' not only assists in avoiding the risk of
mutual interference but offers possibilities

of a wider choice of alternative programmes
from local stations, either by .way of
separate performances or through relays
from more distant stations.. In this con-
nection it is one of the disadvantages of
high-quality reception at the present time
that it must be limited to the reception of

._{\ugust 1st, :‘1-935

a-very few progfammes, for ‘in~very few
spots is it found possible to select more

- than some half-dozen stations—and usually
not ‘mgte ;than two or three, which are

receivable: under * high -quiclity. conditions.

Fourth, the need for highly selective circuits
being eliminated, the performance capahbili-

ties of receivers, from the quality. point of

viewgcad be very greatly improved, and this

‘brings us to the third factor in quality
‘réception, namely the receiver.

There are two aspects of réceiver design
which mainly affect quality. The first is
the consideration of selectivity. The wider
channel separations permissible with ultra-
short-wave transmissions, and the reduction
of interference due to the more limited
distances covered by the stations, will
render highly selective circuits for ultra-
short-wave reception unnecessary so that
the full advantage of the completé audio
band can be taken. The remaining limiting
factor in the receiver is the fidelity of the
frequency response in the circuits, and in
this connection all that it is necessary to
say is that it has been proved conclusively
that a substantially flat response curve is
attainable readily over the whole of the
useful frequency range, and that no
difficulty of any kind need be anticipated
in the design and construction of high-
fidelity sets.

The Loud-speaker

Finally, but still of major importance, is

the question of the loud-speaker. It has -

been shown that from the points of view
of transmission, reception conditions, and
set, design there is nothing to mar the
chances of very high quality in ultra-short-
wave programmes—but there remains the
loud-speaker. Listeners must recognise the
fact; that it will be quite useless to attempt
to obtain even noticeable improvement in
quality,in spite of the wonderful possibilities
of ultra-short-wave working, unless. the
speaker used is capable of reproducing a
wide band of frequencies. A number of
suitable instruments are available to-day,
and even many of the less expensive
“ordinary *’ speakers have frequency re-
sponses beyond the capabilities of ‘highly
selective receivers, and it is safe to say that
the average standard of speaker response
will be still further improved in order to
take full advantage of ultra-short-wave
possibilities.

Swedish Relays i
'€ O far there has been no short-
'y waverelay of the Swedish pro-
i grammes, although roughly
twelve months ago we were told
'that the Stockholm broadcasting
'authorities were planning the
linstallation of a special trans-
‘mitter for this purpose.” You

Leaves from a
Short-wave Log

on 48.08 m. (6,240 ke/s). The
call is Radio -difusora HISQ
(phonetic : achay-oono - olchecoo),
Emisora Reale.  Although 'no
address - is given, I understand
that reports should be sent to
Sefiores Abbes y Gareia, Trujillo
City (Dominican  Republic).
Another South American broad-

‘may shortly hear eXcerpts of the
IStockholm-Mogala radio entertainments on
labout 25 metres, as I learn that a Swedish
lamateur station, SM5SX, whose address is
IArtillerigatan, 77, Stockholm, proposes to
carry out such tests shortly. Itis reported
that the experiments are being made in
conjunction  with the Royal Technical
Institute of the Stockholm University.

New Transmissions

Two new transmissions of which you
may care to make a note are KAZ, the
40-kilowatt transmitter of the R.C.A.
(U.S.A.), which frequently relays pro-
grammes from the medium-waver ‘“ Radio
iManila > (KZRM, Manila, - Philippine
+Islands).

was hedrd was between B.S.T. 10.00-11.00.

The channel iz 30.03 m. (9,990 |
ke/s) and the time at which this broadcast .

W2XBG, Hicksville (N.Y.) on 46.67 m.
(6,427 kefs), is an experimental station

installed by Press Wireless Inc, for the.

113

transmission of news bulletins *in clear.”
A search should be made for these signals
between B.S.T. 02.00-04.00.

We may shortly expect to pick up tests
catried out by VK6ME, Perth (W. Australia)
on 30.15 m. (9,950 ke/s), although I under-
stand that later it will use the same fre-
quency as VEK2ME, Sydney. The latest
news states that it may be ready by August,

South Americans

HIsQ, Ciudad Trujillo (Dominican Re-
public), which must still be considered a
newcomer to the ether, does not yet appear
to possess a regular schedule, but may be
heard on some nights testing broadcasts

vaster which has been logged
more frequently during the past few days is
YV7RMO, Maracaibo (Venezuela), which
wag working at the beginning of the year
on 51.46 m. (5,810 ke/s), and which is now
found on 49.42 m. (6,070 ke/s) immediately
below the reading of OXY, Skamleback, In
its announcements it calls itself : La Hsta-
¢cion del Pucblo y Papa del Pueblo, which
T translate as the People’s Station and the
Father (?) of the People. Here again the
transmitter does not seem to work to 2

regular schedule, but the broadcasts have

been picked up between B.S.T. 02.00-04,00.

Just below the condenser readings of JVN, =
‘Nazaki-Tokio (28.14 m.), you should try
for CEC, La Granja, Santiago (Chile),
which, operating on 28.12 m. (10,670 ke/sh
with a power of 4 kilowatts is on the air

nightly from 01.00-02.15.

b
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- The Beginner cx;n_ Easily be Misled by the

v s g ] .
T HE -amatenr who s beginning to
-1~ - takea keener interest in his hobby

of radio. often realises that- one- of

acquisition’ of a meter or measuring
- instrument. - He thereupon goes to, the

the popular “.dual range or double-
reading _voltmetess *’ “which may be

with this" he attacks his radio problems
“by commencing totest his H.T,, L.T. and
atteries; and if the particular meter
is also provided with a milliamp. scale he
includes it in some convenient part of the
circuit and then perhaps proceeds to

" f instead of 100 or

() ) e

- ) ()¢

vt

! particular purposes.

! range (generally 0 to
i blaek: . figures,

-

wonder why the current is so low, or why
he gets such ‘good results from an H.T.
“battery which reads only 50 or 60 volts
1 more as he expected.
The old hand will realise the difficulties
“which the beginner will encounter if he

ment, but, unfortunately, the oft repeated
advice ‘to purchase a meter having a
résistance of 1,000 ohms ‘per volt is met,
“with either derision or amazem
still appears that readers ‘endeavour to
“felyupon the cheap type of instrument to
“enable them to put g receiver in working
Horder, - = : ‘

What Resistance Means -
" There are many different types of meter

i why the cheap double-reading meter may.

- brove misleading unless. used only for

Jueters it will be found that one voltage
12) is" marked in
| _ whilst- :the high range,
:generally from 0 to 120, s marked in red
tigures,.and. upon the. face of theiinstru-

‘i';_m_eut-,wﬂl appear the letter R followed by .
i; 8 figure,. on one side of the dial in black

|

andon_the. other in red. . These figures
.indicate the resistance of the meter on
both ranges, and a typical chicap meter
will probably be found to have values of
200,.0hms on the low-voltage range and
A high-voltage range,
and to many amateurs these figures may
appear to. be unimportant.

- Api;)lyingw()hih’s Law
© Howeves, froni the familiar Ohm’s Law,
we know: that ‘eurrent is relative to voltage

and resistarice; and therefore if we have"

a meter réading 120 voltg with a resistance

0£-2,000" ohms, we can see that the current |
§ DPassing through that resistance (the meter)-
§ Will be 120 divided by 2,000, or 60 ‘milli.

ij.;-am‘ps." How many small battery reccivers
i,have( an "H.T. consumption approaching

Yet this means that if the

that value ?
; across the H,T,

‘meter. is joined

“a-current of 60 mA will be drawn, and so in

o e ¢ )-n'-n-‘n-n-n—ndu.( jye——.

the first steps to a better knowledge is the-
bearest radio shop and obtainsg one of”

obtained for a sum as low as 104d. Armed-

proceeds to rely upon this type of instru-’

ent, and it-

On' some of ‘these

5 \ battery-
sockets in order to test: the voltage of it,- |

METER SNAGS -

Use of. Unsuitable Measuring Instruments

and Some of the Pit_faﬂs_are Explained in this Article” - -

a very few seconds you will be taking as
much from the battery as your ‘redeiver
would take in many hours of listening.
Apart from this, however, you will not get
a true idea of the state of the battery for
the following reason.
| battery has been in use for some long time
and is therefore in rather a poor- state.
Your receiver may consume, say, 10 or 15
mA, and the battery may be. 'in such
state that it can just about maifitain this
load fot another week or so without the
voltage dropping unduly. It is presumed,
"of course, that the reader is aware that
- current and voltage are related, and that
as the current drain rises the - voltage
supplied will fall off, and vice versa, “Well,
then, when the meter is applied across
such a battery, owing to the much higher
current which is taken to drive the meter
needle across the dial, the voltage which'is
indicated will be much less than the actual

that this will result in the user throwing

away a battery which in any case is nearly .
exhausted, and is thus likely to give rise to’
‘trouble,” but the' main point is that the.

user is deprived of some hours of ‘good
listening: due to the sudden load which
has been imposed on the battery, -

The Grid Battery ‘

In the case of the grid-bias battery it
must _be remembered that no current is
normally taken, and, therefore, if the
cheap meter is used at frequent intervals
an unnecessary drain is-imposed arnd the
life proportionately shortened. In the
actual receiver circuit eéven more mis-
leading results will be obtained, as in
many cases._ the current taken by the
meter will be added to that already taken
give either a lower voltage reading than is
required, or will fail to give a reading at
all, The latter trouble will occur- if the
voltage to the detector -stage is measured,
as in this stage the normal current is only
of the order of 1 mA or so, and therefore
the addition of a further drain of 60 mA
will show its effect in the voltage dropped
across the resistance in the anode circuit,
in addition to which the detector valve
may have a resistance of such: a-low value
that it will also modify the current taken
and so add to the trouble, -

Measuring ‘Anode Current
Suppose that the amateur wishes to
now the anode current taken by the
output valve. This may be about 9 of
10 mA for & good: Power valve, and
normally included in the anode circuit
Will ‘be a loudspeaker transformer: 1y
primary - having g D.C., ‘resistance of
perhaps- 1,000 ‘obms, across which 3
drop of 10 volts would ‘occur. If, now,
a ~further resistance of 2,000 ohms"is

).Ul-“-().(l-ﬂ-(.)ﬁl :v-()-()-n-nc.l()*n-b(
~ 2

Suppose that the -

voltage of the batte y. It may be argued’

|.and also drops or increases the voltage

in that part of the circuit, and thus will |

: ,inqlud(;d in series (as it would- be to read ! a
]

the anode current), a furtherdrop . of- 20
‘volts would. occur, and this will naturally !
.result in a wrong reading being shown, Ar !
Versatility - - o ¢ cefe
" Finally, the type of ‘me{;er‘,just»1'eferred'i
to will only be suitable for ifistantaneous i

readings of voltage as: delivered by the -
L.T. and H.T, batteriés, and must there-
fore be placed in circait and removed as:
quickly as-possible, and. beyond this they I

!

have no further application. On' the other .
hand, if the amateur obtains one of the -}
better-class of meters having a resistance |
“of 1,000 ohms per volt, this may be use’d"i
to test the batteries or to take actual !
readings whilst the receiver is working, !
and will give a true indication of the state i
of affairs. A better scheme, of c¢ourse, is to !
obtain only a very-;low-rea)dir_l’gmi]lia;m-j!
Ieter and to use this in:eonjunction with i
various resistances in. order to take read-
ings of voltage, current ard other things, !
and this will give the atateur not only i
much better service, but will provide him -

‘with a device which will ‘give many hours
of interesting study in the way of showing®
how various components function;- the
effect of different methods of coupling,
and so “on. Practically all the large
service-testing devices have as their basis
a meter such as this, and the money
-required for such an item is well repaid. .

T3
-
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_H.T. SUPPLIES |

IT may be noted that a transformer is
‘1 connected between the mains leads
and the rectifier ; this serves the purpose
of isolating the mains from the receiver

to that required by the rectifier. The
choice of rectifier” and transformer is
important, and therefore the beginner is
advised not' to* attempt the home-doni-
struction of an A.C. unit without consult-
ing an experienced designer, or following
a reliable published design. )

The running cost of a mains unit is
decidedly lower than that of batteries,
and therefore if a mains supply is avail-*
able it is advisable to use an eliminator.
A possible draw-back of the eliminator as-
compared with the battery is the existonce
of mains hum, but if .the unit is well
designed this should not be sufficiently -

trong to affect reception materially. -
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A reliable A.C:,-_D.C. meter jq'r'all /Fﬁ':ds of fests.

soogf
)} (-2 2 e {iman{ -t

-

[,

«
~
<
:gl
Y

- )




—

"New H.M.V. Receivers

-

COMPONENTS TESTED IN

Midget Accumulators

EADERS who are building miniature
receivers and similar apparatus util-
ising the Hivac Midget valves and similar
midget components will be interested to
know that special midget accumulators
are now available from the A.E.F. Manu-
facturing Co., of 17, Queensway, Ponders
End, Middx. These accumulators are
supplied with the jelly electrolyte and are
fully charged ready for use. They should
be given a re-charge when the voltage
drops to 1.8 ¥olts, or at least every three
or foyr weeks; whether the accumulator
has been in use or not.
. To re-charge it is only necessary to

remove the stopper, add sulpburic acid
(1.200 Sp.G.) just sufficient to moisten the
jelly and to charge at the rate specified on
the label for approximately twelve to
sixteen hours. After charge, and before

putting the accumulator into service, all

excess liquid should be drained off and the
stopper replaced. ;

A range of 2 volt Midgets is given below,
but the makers can supply any particular
shape,{size or capacity to gpecial order.

’
2|

© o D" o Dimensions \ ]

1 %2 | B8 Overall in Inches . o &
LR — | &8° )
I = 35 fope o
I sB A ol =] 3] =3 2
2R - s | 8 o ge ™

k<] z =

S lEc|dE a B8 |8

M1 | 2|2 w1 |8 8 | 49
Mz o2l 2541 |1 836 O | 6/-
M3 o2 |2 sk | R B 6 | 4/9
Me | 3|3 2% \ 1 28 | 10 | 5/6
M5 | 4 | 4 |3 |1 28 ]' 12 | 5/6
M6 | 4 | 4 |8k }13/;6 ar | 12 | 5/9
M7 | o5 | 3 les tap | st | 15 63
Ms | 7 |7 |8k \% op | 17 | 9/9
cpsl1o | 1 l=2 lg | 53 | 24 | 76

“A LTHOUGH details of the H.M.V. new
¢ range of instruments are not yet
available, it is stated that it will be one of
the most comprehensive planned: by the
sompany. Full details, with specifications,
"prices and descriptions, will be published
on August 10th next, but it is announced
that the models already released will be
supplemented by a series of battery re-
ceivers, mains receivers and radio-gramo-
phones based on a family of 3 valve, 4
valve, 5 valve and 6 valve all-wave chassis.

New Colvern Coils
TEN new types of “ Colpak ” tuning
anit have now been added to the
Colvern range, bringing up the total to
twelve models, suitable for practically
every need, and ranging in price from
£]1 19s. to £3 15s. 6d. These tuning units
consish of a set of Ferrocart iron-core coils
and a ganged condenser, ready wired and
ready for inclusion in a receiver. Various
circuitarrangements are employed, including
the superhet, and the fullrange will be shown

QOUR NEW LABORATORY

of the existing components which will be
retained for the coming season.

Osram Gas-filled Relay

AN argon-filled relay, type GT1B, is
shortly to be released by the General

Tlectric Company. This is of particular

interest in the construction of television

time-bases and similar apparatus, and is.

provided with a heater rated at 4 volts
1.3 amps., and is fitted with a standard
5-pin base. The price is 20s.

Radio-meter Test Equipment
A NUMBER of new test instruments will

shortly be introduced by Radio-~

meters Ltd. and will be seen at the forths
coming Olympia exhibition. An adaptor
and Allvalve Tester will appeal to the
serviceman, as they enable all valves to be
tested and include a 36 socket panel.

high-resistance moving-iron A.C. voltmeter
with four ranges from 5 to 1,000 volts
costing 3 guineas will also ‘prove of value

to set-testers and servicemen, whilst for.

resistance and capacity tests a special bridge
with a directly calibrated scale suitable for
measuring resistances from 100 ohms to
2 megohms and capacities from .00002 to
25 mfd. will be sold at 6 gns. A D.C. volt-
milliamp-ohm meter with a resistance of
1,000 ohms per volt is also to be listed at
5 gps. and has ranges of 10, 25, 100, 250 and
1,600 volts, 25, 100 and 250 mA and 1 to
1,000 ohms. ]

Atlas Mains Units }
MESSRS. | CLARKE AND CO.

(Manchester) Ltd. _announce two
new H.T. mains units both suitable for Class
B and Q.P.P. receivers, and delivering
12 or 25 mA at 120 or 150 volts, according
to the load. The first unit has three addi-
tional H.T. tappings and costs £2 7s. 6d.,
whilst the second has a similar arrangement
but incorporates in addition an L.T.
trickle charger designed to deliver .5 amps.,
for ~ 2-volt Dbatteries. This unit costs
£2 17s. 6d.

A Tropical S.W. Set
ESSRS. STRATTON = AND Cco.,
makers of the well-known Eddystone
short-wave apparatus, apnounce that they
will shortly be introducing a gpecial battery
superhet. designed primarily for use in
the tropics, Full details are not yet avail-
able, but it is stated that the receiver will
cover all the more popular wavebands and
will be known as the Eddystone All-world
Eight.

| Rothermel. Tuning Unit |
ANEW tuning unit is to be produced

by Messrs. Rothermel Ltd., and is
to be given the novel name of the < Radio
Heart.” This will consist of a tuning coil
and condenser assembly, with the necessary
switch and coupling ocomponents, valve-

holders, etc., ready wired and assembled for |

inclusion in a receiver. It will cover the
short wavelengths from 16.5 metres upwards

as well as the normal medium and long

waves, and forms the nucleus of a superhet
receiver, complete with oscillator section.
The price will be £5 17s. 6d. ready aligned

at Olympia, together with a Jarge number

and calibrated, with an aeroplane dial.
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The following replies to queries are given in i
abbreviated form either because of non-compliance %
with our vules, or because the point raised s not of
general interest. i

VG | 1 S .

m-(ml‘v.u‘u-u.u_-h-tm_hdn.cd

W. F. (Blackpool). ‘Phe trouble may be due to the
H.¥. choke you are using or to the damping of the
aerial and earth system, Have you tried a condenser
in the aerial lead ?

L. D. (Carlow). We ecannot supply the blueprint
and do not know where one could be obtained. There
is no standard book on the subject for the amateur
50 far as we are aware.

F. 6. W. (Henley-on-Thames). 1t is possible to do
as you say, but results are not worth while. A lower-
rated valve will give better results with the low H.T.
voltage. = "1

F. S. (Edmonton). We have described several
eliminators of the type mentioned, hut you do not
state the current you wish to take. If you let us have
further details we may be ableto recommend a suitable
cireuit.

F. E. 8. (Gaywood). We cannot supply a diagram
to enable you to use up the old coils and components.
If you wish to build the latest superhet we suggest
that you dispose of the present set as it stands and
Luy the necessary new parts for the Superhet 4.

G. T. G. (Walworth). We do not advise you to
attempt to bring the set up-to-date, but to find out
what has gone wrong. 1t is obvious that some com-
ponent has broken down and we suggest that you
check the eliminator first, and then the L.1. coupling
components. 1s the speaker in good order ?

K. J. R. (Edgbaston). As 10 current is indicated
when the set.** goes dead »"jt would appear that either
the L.T. or the H.T. is interrupted. The switch would
De the most likely cause of this and we suggest that
you short-cﬂﬁuit the switch contacts with some bare
wire in order'to test whether or not this is faulty.

F. R. (Bookham). Iry the H.F. choke. You will
no donbt find that this is inefficient and may bé dis-
pensed with in'this particular circuit.

H.V.B.(Norwich). The chokeshould not be included
in bhie mains lead asit will not carry the current. Special
chokes are obtainable designed for this purpose.

J. E. (Holioway). . Write to the Westinghouse
Company giving them full details.

B.A. (York), We capnot trace the firm and it would
appear that they have goue out of business sincethe
last exhibition.

N. 1. S. (Conway). We cannot service the receiver
as it is not one of our designs. A good local radio
dealer should be able to solve the mystery in a very
short time with suitable instiuments.

A. E. (Perth). We cannot trace the manufacturers
but suggest that you communicate with the A. E. It
Manufacturing Company, whoseadvertisement appears
in this issue. =4

$. W. E. (Truro). We do not intend to issue any
instructions until the transmissions commence. This
will avoid disappointment due to ingufficient working

data.

G. T. (Bristol). Neither of the valves should be used.
You shoutd communicate with the makers of the re-
ceiver and obtain their advice as to the best type of
replacement. ]

F. R.(Blackheath). The dialis not novel and we have
seen several similar ‘arrangements in comumereial
teceivers. However, perhaps you would prefer to-get
into touch with some good patent agent with a view
to obtaining a more * official view.

M. A. F. (Coventry). If selectivity is your main
consideration we suggest you consider a good superhet.
A good dealer may be able to give you a demonstration
whieh will enable you to judge the. particular local
conditions. )

G. H. (Dundee). Types 80 and 81 are not inter-
changeable, as type 80 is a full-wave rectifier, whilst
81 is a half-wave rectifier. ‘Lype 59 is a power al-
plifier. Furthermore, type 50 and type 81 has a
7.5 volt heater, whilst type 80 has a 50-volt heater.
Thus the valves are not suitable for replacement one
with the other.

A. T. (Newton Ramsbury). Unfortunately your
address was torn from your letter and we canunot tlere-
fore réply by post. We do not supply blueprints for
commercial receivers, and suggest that you eom-
municate direct with the General Electric Company,
Magnet House, Kingsway, w.c.2.

A. H. (Worth). We cannot trace the set referred
to, and cannot insert requests for readers to supply
Dback numbers.

W. Y. (Birmingham). The trouble ig probhably in
the transformer primary winding and this may be
checked by short-circuiting the winding, wheu tho
noise should cease. However, communicate direct
with the makers or their local service agent.

L. P. B. (Bovington GCamp). The fuse connection i8
quite correct. The S.W. Adaptor-converter, blueprint
P. W. 484, should be guite suitable.

J. B. (Hawick). No blueprint is now available for
the particular receiver mentioned by you.

¢. 8. 0’B. (Dublin). We cannot recommend any of
our blueprints for the parts listed. You do not give
any coil types.

p L
J.S. (E.8). A blue glow generally indicates thatthe.

valye is being over-run, This may be due to excessive
H.T. or insufficient G.B, and, therefore, phese points
should be checked.

F. R. T. (Paignton). We have no blueprint of ther
partigular recelver nor of any similar set, but next
week hope to publish details of a small portable whicly
may meet your requirements.

= A
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‘The Editor "does not

ihecessarily - agree  with

opinions expressed by his
L correspondents, .-

"An Amateur’s ‘Station
IR,—As a regular reader of your very
.interesting short-wave section, I trust
"-that the enclosed- photo_and details of my
receiving station will be of irterest. The
.smal receiver to the left ig a 1-y-1, the R.F.

stage being untuned, and I use this entirely.

for reception of DX.CW with ’phones.
* Beside it is a 2-v-3, having two tuned R.F.
stages, an R.F. pentode- avorking as a
deteetor, transformer-coupled to the A.F.
stage, which in turn is transformer-coupled
to two: super-power valves in_ parallel.
This set is entirely hofae ‘constructed; even
‘down to “the " metal chassis

% ‘year’s experiments. Stations from all
over the world are received at local strength,
-Europe coming in with "absolutely- no re-
-action, and also America, given fair con-
" ditions. ’ P
Trouble was at first experienced with
‘selectivity, but T'have cured this by making
my own ““iron cored ” short-wave coils.
Loss of signals, due to the iron cores is
negligible, as the two R.F. pentodes pro-
vide ample amplification. @
. The total anode. consumption of this set
Js.rather hefty, being 54 milliamps, so I am
working from wet H.T. cells. Regarding
the DX here, all continents have been
verified, and 57 countries, including such
places as Hong Kong, Bolivia, Pera, Salva-
dor, Korea, Alaska, Mauritius,. Hawaii,
Ceylon, Siberia, Japan, New Zealand,
{ngtralia, and Ascension Island, etc.
1 The antenna has'a 30ft. top, 30ft. down
lead, is 30ft. high, and points due N.and .
Sincerély hopihg that the ahove will be
~ of interest to your many short-wave ‘‘ fans,”
“dnd wishing your excellent weekly every
suecess.—S. Horprr (Brighton).

A Reader’s Circuit

IR, —Re Mr: Parker’s lettér (July 4th’

*®J -issue) and those of - Messrs. - Barce,
-Smith and Thornton {July 18th), I have
:--been working on such a set as they require,
and -have evolved a circuit which -appears
0, bé .eminently suitable. Itis a B-valve'
superhét on. s.-wave bands, and a 3-valve
© 0-v-2 . onv ‘medium and long waves,  The
¢irenit Is_extremély simple, and suited to
-amateurs who have on” hand spare com-

Ponents, _as . all components” are- quite
standard, normal det. S.Gh. .
;and-L.F. .valves being used.

The switching - is also very”
.Simple, 7.e., one on/off switch
rand  one . 3position~ wave.
.chango switch.. This latter
- Brivgs in‘on <Wave ‘an extid
ing it a,super-
O Mivand L. waves
‘these 2 valves are, cut: out,
‘giving’ E.T.. economy.. |

The set,- therefore, is
cheap and easy.to build, and ..

H. anything more ambitious. .
18Tequired extra stages could
casily be added to my circuit,
and: more ‘modern. valyes
©ould be used.” If'anyone ig -

terested in details ‘of..this.,.
¥eceiver-1 should be. pleased
to' supply them: - - AR
—CYRIL SivTer (Hages).”

) and tuning -
-condensers, and is the outcome of nearly-

oM o - RO T
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- LETTERS FROM READERS

' panied by theé name and

necessarily for
tion),

A Good S.W. One-valver
IR,~—I built, one of your short-wave
sets, a- one-valver, last January, and
have been amazed .at the results.
tere are some stations received :—
., Zeesen on 7 wavelengths, 2RO (25 and
31 m:), TPA2-3-4, HAS3, LRU, SPW,
EAQ, LKJ1, PMN, OER2, RW59, CTI1AA,
ORK, OXY, HBP, VQ7LO, VEK2ME,
JVM, JVH, HVJ (19 and 50 m.), W3XAL,
{16 and 49 m.), W2XAD, W2XAF , W2XE,
WIXAL, W1XK," W3XAU, WSXK (19
and 25 m.). On the amateur bands —
G2-5-6-8, W1-2-3-4-5-6-8-9, F3.8, LA,
EA1-2-3-4-5-7-8, HB, PA, PI,.CT, VEl.

'3, VO, EI, ON, 0Z, SM, LY, OE, OK, 1,

LX, CO, PY, YN, HI, U,NY, VU, VP6,YV,
SU. T have also heard many:amateur and
commercial morse stations.—N. L. Parmer
(Thornton Heath).

CUT THIS OUT EACH WEEK.

¢ —THAT when inductances are connected in
parallel the total inductance is equal to the
reciprocal of the. sum of the reciprocals.
—THAT instability when using a pick-up with
- long leads may often be overcome by including
an H.F. choke in the lead from the grid with a
.by-pass condenser to earth. " .
—THAT the tuned-anode circuit-provides the
_greatest degree of amplification, and upon this
account is likely to pro-ide most difficulty from
the point of view of stability. 5
—THAT when using an output filter circuit
the inductance of the choke will affect «the
response and must be carefully choesen.
—THAT ordinary fiash-lamp bulbs . are not
suitable for dial lights in a battery receiver
unless a switch is included to open-circuit them
when a-station has been located.
—THAT the reason for the above precaution
is that the current consumption of the average
butb is equal te, and sometimes greater than,
three ordinary battery valves.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. . Such articles should be
written on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible Sor manuscripts, every
effort will be made to return them if a stamped and
oddressed envelope is enclosed. @ A1l correspondence
intended for the Editor should be addressed.: The Editor,

001 001 2 Be 84101 041 200 200 &

" PRACTICAL AND AMATEUR WIRELESS, George Newnes,

Lid., 8-11, Southampton Street, Strand, W.(C.2. .

. Owing to the rapid progress in the design of wireless
apparatus and to our efforts to ‘keep our rebders in touch
with the latest developments, we give no warranty that
apparatus’described n our columns is not the subject of

Letiers patent.

VAl letters miust Eg accom-

address of the sender (ﬂ(;t |
publica- |’
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1._BOOK RECEIVED " |
R O I -1 ) j)'-n-(?-n- o
- PROBLEMS IN RADTO ENGINEERING, by E. T. A.
:Rapson, “A.C.G.I., ‘D.I.C. > etc. " 103 pp.  (Second
“Edition.) Published by Pitman, price 3s. 6d. B
THIS book has been written to facilitate class-work
in Radio Engineering and fully meets the require-
ments of students who are preparing for the Higher
National Certificates in Electrical Kngineering,” It

3

| includes many problems and examples drawn from

past examination papers of the City and Guilds of
London Institute in Radio Communication, * the
Institution of Electrical Engineers in Electrical Com-
munications, and the University of London: in. Tele-
graphy and Telephony. Forty-two separate subjects

" | are dealt with, varying from capacitance and induct-

ance ‘to television, and all the test questions which

- are set in each section are referenced " with regard

to the examination paper from which they are taken.
Ten”pagdés are devoted at the back of the book to
solutions to the examples given .so that the student
can'check his.answers. The Dook will prove invaluable
to the student for either class or private study.

‘RADIO CLUBS
AND SOCIETIES

-and - should- be received Firsi_ Post. each Monday
morning” for publication in thé following week’'s issue.

The West London Radio Society
AT the Annual Ealing Hospital féte
. held in Walpole Park on Saturday,
July 4th, this society. provided a side-show
which proved to be one of the most popular
-and- attractive of the tents in the park.’
There was an interesting display of old
wireless relics beside modern radio appara-
-tus, of acorn beside transmitting valves,

of crystal sets beside radio-gramophones,
and many loudspeakers, amplifiers and
microphones: - o

A *“radio car,” constructed by oné of our
menbers, which had to be ‘steered over a
winding' course without, the neon light
striking, which it did when the car went

crowd. Gramophone records of one’s own
voice ¢ould be made in the same tent. An
enjoyable day was spent by all members of
the society who helped at this funection.
Particulars of this radio society may be

son, 22, Cambourne Avenue, West Ealing,
W.13.

Irish Short-wave Radio Club .
LONG-FELT want has been filled
by the inauguration of a short-wave

menters who find that radio still holds a
fascinating thrill if activities are directed on
short waves and their ultimate possibilities.
The value of such an association to the
experimenter is incalculable in its scope
for the advancement of ideas through experi-
mental work, lectures, testing and examina-
tion -of new apparatus, and general poolirig
of ideas gained from research. At the
outset, work will be confined to reception
-only, but at a later date the transmission
side will be dealt with, and it is planned to
erect an experimental transmitter .. for
members’. - benefit. addition the

will be ‘available for lecture work.
are E.1.2.F. and E.1.8.D. = =

The terms-of membBership are : Entrance
fee 2s.; weekly subscription, 6d. ; country
members,  5s. per annum, Meetings are

The§e

the club’s’temp_drary premises, 47, Dolphins
“Barn St.- Persons ..wishing” to become
members should call at, tlie club room on any
Tuesday evening at 8 p.m., or apply by
“letter only to the secretary. "» All communi-
cations should be addressed to the Secretary,

Club  Room, 47,

Dublin.  Secrétary : “J. 0.~ 1 “James, 3,
Clare Lahe, -. . o e ..

B

Club Reports should not eicerd 200" words in length '

off the road, was of great interest to the-

services of two well-known Dublin amateurs-

L held every Tuesday evening at 8 p.m, in-

-

obtained from the hon. sec., H. A% Williamn-

club for those keenly interested experi-

’

Dolphins ~‘Barn "St.,

®
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BLUEPRINT S

PRACTICAL WIRELESS
STRAIGHT SETS. Battery Operated.
One-valve : Blueprints, 1s. each.

All-Wave Unipen (pentode) o —

Two-valve : Blueprints, 1s. each.
Your-range Super Mag Two (D,

Pen) 11.8.34
Three-valve : Blueprints, 1s. each.
Selectone Battery Three D, 2 LF
« (traps.)) .. o0 a0 -
Sixty-Shilling Three (D, 2 LF

(R.C. & trans.)) .- .. 21233
Teader Three (8G, D, Pow.) .. —
‘Summit Three (HF Pen, D, Pen) 18.8.3¢
‘All-Pentode Three (HF FPen, D

(pen.), Pen) .. .. .. 22.9.34
WHall-Mark Three (8G, D, Pow.) .. —
Hall-Mark Cadet (D, LI Pen

16.3.35

K67 B Do aQ e
F. J. Camm’s Silver Souvenir (HF
Pen, D (pen), Peny (All-Wave
Three) .. .. .. 13435
Genet Midget (D, 2 LF (trans.)).. June '35
Cameo Midget Three (D, 2 LF
(trans.) .. .. .. .. B.635
1936 Sonotone Three-Four (HF
Pen, HF Pen, Westector,
Pen) a0 o0 .. 0o 8.
Battery All-Wave Three (D, 2 LF
(R.C) .. 00 og 00 1.8.
The Monitor (HF Pen, D, Pen) .. 8.2.
The Tutor Three (HE Per, D, Pen) 21.3.
The Centaur Three (SG, D, P) —

17.8.35

[
oWy
P 3= R

Four-valve @ Blueprints, 1s. each. +
Fury Four (2 8G, D, Pen) .. —_
‘Beta Universal Four (SG, D, LF,
ClL By .. .. .. .. 15433
Nucieon Class B Four SG¢, D
(5G), LYy,-Cl. B) 00 o 6.1.34
Fury Four Super (8G, 8G, D, Pen)
Battery Hall-Mark & (HF Pen, D,
Push-Pull) 5. 0o 38 —
F. J. Camm’s Superformer (8G,
$G, D, Pen.) 00 .. 12.10.35

Mains Operated.
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (pen), Pen)
‘A.C.-D.C. Two (8G, Power) 85
Selectone, A.C. Radiogram Two
(D, Pow.) 00 0o 0o —

7.10.33

Three-valve : Blueprints, 1s. each.
Do,uble-Diode-Triode Three (HF
Pen, D.D.T., Pen) . .ol
D.C. Ace (3G, D, Pen) .. o1
‘A.C. Three (3G, D, Pen) .. 00
'A.C. Leader (HF Pen, D, Power)
D.C. Premider (HF Pen, D, Pen) .. 3
“Ubique (HF Pen, D (pen), Pen) .. 2
Armada Mains Three (HI Pen, D,

&5
2o

o @3

w NI
AR LaVE]
Qg SR A

-
<o
hoe

Pen go o3 0o sa
¥.J. C)amm's A.C. All-Wave Silver
Souvenir Three. (HF Pen, D,
_Pen) Q0 60 oD 00
# All-Wave ” A.C. Three-(D, 2 LF
(R.C)) .. .. ad .
A.C. 1936 Sonotone (HF Pen, HF
Pen, Westector, Pen) .. .o

11.5.35
17.8.35
31.8.35
Four-valve : Blueprints, is. each. ’
A.C. Fury Four (8G, $G, D, Pen) e
‘A.C. Fury Four Super (SG, 8G, D,
. Pen) e 00 00 g0
AC. {El[)ﬁll-MaTk (HF Pen, D, Push-
Universal Hall-Mark (EF Pen, D,

Push-Pull) oo 06 .. 9.235
~ SUPERHETS.
Batery Sefs : Bluéprints, 1s. each.
£5 Buperhet (Three valve) -

F. J. Camm’s 2-valve Superh'e'b
(two-valve) a0 5o .. 18735
T, J. Cammy’s £4 Superhet a0 —

Mains Sels : Blueprints, 1s. each,
A.C. £5 Buperhet (three-valve) .. —_
D.C. £5 Superhet (three-valve) .. 13234
Universal £5 Saperbet  (three-

valve) .. bo oo . —
¥.J. Camm’s A.C. £ Superhet 4 —_
¥, ¥. Camm’s Universal £4 Super-
- het ¢ ae os .e .. 11136

SHORT-WAVE SEXS.
Twosvalve : Bluéprints, 1s. each.
Midget Short-Wave Two (D, Pen) 15.0.34

Three-valve : BJueprints, 1s. each.
Fxperimenter’s Short-wave Three
(5G, D, Power}.,. - .. I
The Prefect 3 g‘D, 2LF, RC and
frans.) .. -e i X

—

8.2.36

Date of Issue.
B

No. of
Tueprint
PW3lA

PW36B

PWI10
PW34A
PW35
PW37

PW39
PW4l

PW4S
PW49

PM2
PWil

PW53

PWll
PW17

PW34B |

PW34C
P46
PWS57

PWig
PwW3l

PW19

PW23
w25
PW29
PW35C
PW35B
TW36A

PW3s

PW50
PW5¢
PW36

PW20
PW34D
PWi45
PWY7

PW40
PW52
PW58
PW43
PW42

PV
PW59

PWG60
PW38A

PW30A
PW63

QP21 .. &o .
1985 £6 6s. Battery Three 8G, D,

| wew Clacs-B Tive (285G, D, iF,

ORTABLES.

| Three-valve : Blueprints, 1s. each. ~

T, J. Camm’s ELF Threc-valve
Portable. (HF Pen, D, Pen).. 16.5.36
Four-valve : Blueprints, 1s. each.
Featherweight Portable Four (8G,
D, LF, CL. B) ., JB o0 —

MISCELLANEOUS,
§.W. Converter-Adapter (1 valve) —

ERVICE

PWGES

PWi2

PWi4SA

AMATEUR WIRELESS AKD WIRELESS MAGAZINE

3 CRYSTAL SETS.
B_lueprmts, 6d. each.
Four-station Crystal Set. . 0 —_
1934 Crystal Sebt .. .. i
150-mile Crystal Set op A =

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
B.B.C. Special One-valver o -
Twenty-station Loud - speaker

One-valver (Class B) .. o6 -
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans).. —
Full-volume Two (SG, Det, Pen)
Tron-core Two (D, Trans) op
Tron-core Two (D, QPF) B
B.B.C. National Two with Lucerne

Coil (D, Trans) .. 00 A —
Big-power Melody Two with

Tacerne Coil (SG, Trans) . —
Lucerne Minor (D, Pen).. it ==

Three-valve : Blueprints, 1s. each.

Class-B Three (D, Trans, Class B) 2.4.33
New Britain’s Tavourite Thre!

(D, Trans, Class B) .. .. 15733
Home-Built Coil Three (8G, D,

Trans) .. .o ve .e
Fan and Family Three (D, Trans,

Class B) .. - -, .. 25.11.33
£5 bs. 5.G.3 (SG, D, Trans) Lo 21233
1934 Ether Searcher : Baseboard

Model (8G, D, Pen) .. 20.1.34

1034 Bther Searcher: " "Chassis
Model (8G, D, Pen) .. 08 —
Lucerne Ranger (8G, D, Trans) —_

Cossor Melody Maker with Lucerne

Coils 00 5o S8 s -
P.W.H. Mascot with Lucerne Coils

D, RC, Trans). . 50 00 -—
Mullard Master ~Three with

Tucerne Coils_ .. o Qo —
£5 53, Three: De Luxe Version

(8G, D, Trans) .. B .. 19.5.84
Lucerne Straight Three (D, RC,

Trans) .. bo oq oq —
AN Britain Three (HF Pen, D, Pen) —_—
“ Wireless League’’ Three (HE

Pen, D, Pen) . .. 51134

) .. .

Transportable Three (SG, D, Pen) —_
£6 6s. Radiogram (D, RC. Trans) —
Simple tunc Three (8G, D, Pen). . June 33
Tconomy-pentode Three (8G, D,

Pen) . 1ol Qo .. Oct, '83
« WM 193¢ Standard Three

(SG, D Pen) .. . .. —
£3 8s. Three (3G, D, Trans) .. BMar. '34
Tron-core Band-pass Three (3G, D,
.. June’34

Pen) g 3. 0o 0o
Graduating to 3 Low-frequency

P.T.P, Three (Pen, D, Pen * June '35
Certainty Three (SG; D, Pen) .. Sepl. '35
Minitube Three (SG, D, Trans) .. Oct. '35

All-wave Winning Three (SG, D;
Pen) B . e .. Dec.’35

Four-valve : Blueprinis, 18. 6d. each.

65/- Four (SG, D, RC, Trans) .. -—
“ A W.” Tdeal four (28G, D, Pen) 16.9.33
2 H.F. Four (28G, D, Pen) » -

Crusaders’ AV.C. -4 (¢HF, b,

QP21) ... L, .. 18.8.34
(Pentode and Class-B Outputs for

above : blueprints 6d. each) .. 25.8.34
Selt-contained Four (8G, D, Ly,

Class B) .. . o £o .. Aug.’33
Tucerne Straight Four (SG, D,LF,

Trans) .. 00 g 0g
¢5 5. Battery Four (¥, D,

2LF) . d N ot .. Feb. 35
The H.K. Four .. e .. Mar.’35

Five-valve : Blueprints, 18.6d. each
Super-tjuality Five (2HY, D, RC,
Trans) .. May 33
Class B) .. ;. 3o .. Nov.’83
Class-B Quadradyne (285G, I, LF,
Class B) .. _ .. oo .. Dee.’83
1935 ;%uper Five (Battery Suger-
het b4 oL =

AW427
AW4dd
AW450

Battery Operated.

AW387
AW449
AW388
AW302
AW305
AW306
AWSTTA
AW338A
AW426
AW386
AW394
AW404

AW410
AW412

AW4LT

AW4L0
AW422

AW423
AW33TA
AW424
AW435

AW437
AW448
AW4BEL
WN271
WM318
WM327
WM337

WM351
WM354

WHM362
WM3T1
WM378
‘WM389
WM393
WM396
WHM400
AWST0
AW402
AW421
AW445
AW44BA
WM331
WM350

WM3sl
WM384

WM320
WM340
» WM34L
WM379
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These blueprints are full size.
priate issues containing descriptions of these sets
can in most cases be obtained as follows:—

« Practical Wireless
less ' at 4d., ¢ Practical Mechanics *’ at 7id., and
« Wireless Magazine '’ at 1/3d., post paid. Index
«p.W.” refer to “ Practical
sets, “P.M.” to “ Practical Mechanics’’ sets,
« A W.? refer to “ Amateur Wireless '’ sets, and
« W.M.” to ‘ Wireless Magazine’’ sets. Send
(preferably) a postal order (stamps over sixpexce
unacceptable) to * Practical and Amateur Wire-
less ’ Blueprint Dept., Geo. Newnes, Ltd., 8-11,

Southampton Street, Strand, W.C.2.

Copies of appro-

7 at 4d., * Amateur Wire:

Wireless”’

Main§ Operated.

- Two-valve : Blueprints, 1s. each.

Consoelectric Two (D, Pen) A.C. 23.9.33 AW403
Eeonomy A.C. Two (D, Trans) A.C. — TWM2806
Unicorn A.C.JD.C. Two (D, Pen) Sept.’35  WHM3HL
Three-valve : Blueprints, 1s. each.
Home-lover's New All-electric
Three (3&, D, Trans) AC. .. —_ AWS83
S.G. Three (3G, D, Pen) AC. .. —- AW3N0
‘A.C. Triodyne (SG, D, Pen) A0 19.8.33  AW399
‘A.C. Pentaquester (HF, Pen, D,
Pen) A.C. N I 7 23.6.34  AW439
Mantovani A.C. Three (HT, Pen,
D, Pen), AC. .. .. .. — WM3T4
£15 15s. 1936 A.C. Radiogram
_(HF, D, Pen) .. b .. Jan. '36 WHM101
Four-valve : Blueprinis, 1. 6d. each.

All Metal Four (2 8G, D, Pen) .. July’33 WN320
Harris Jubilee Radiograi .. May’'35 WHM336
SUPERHETS.

Battery Sets * Blueprints, 15. 6d. each.
Modorn Super Senior .. 60 — WM375
Varsity Four e 00 .. Oct, '35 WM395
Mains Sets : Blueprints, 1s. 6d. each,
1934 A.C. Century Super A.C. .. 10.8.3¢ AW425
Heptode Super Three A.C. .. May 34 WM359
“ W.M. " Radiogram Super A.C... — WM366
1935 A.C. Stenode .. ., Apl. '35 WA385
PORTABLES.

Four-valve : Blueprints, 1s. 6d. each.
Midget Class-B Portable (3G, D,

LF, Class B) .. e .. 20.5.83 AW389
Holiday Portable (3G, D, LF,

Class B) .. .. .. C) 1733 AWS03
Family Portable (HF, D, RC, )

Trans) .. .. .. .. 22.9.34 AW4LT
Two H.F. Portable (2 8G, D,

Qrz2y .. . - Ul une’ss WM363
Tyers Portable (8¢, D, 2 Trans) dug. 34 WMB67

SHORT-WAVERS—Battery operated.
One-valve : Biueprints, 1s. each.

S.W. One-valve converter (price 6d.) — AW320

S W. One-valve for America .. — AW429

Roma Short-waver . _ AW452
Two-valve : Blueprints, 1s. each. I
Ultra-short Battery Two (8G det,

Ten) .. .. .. .. Teb ’36 WHM402
Home-made Coil Two (D, Pen) .. — AW4d0
Three-valve : Blueprints, 13, each.

World-ranger Short-wave 3 (D,

RC, Trans) e a8 0g — AW3D5 -
Experimenter’s s-metre Set (D, ] [

Prans, Super-regen) = .. 77 30.6.834 AW438 ¥
Experimenter’s Short-waver  Jal. 19, '35 AW463
The Carrier Short-waver.. L. July '35 WM390
Four-valve : Blueprints, 1s. 6d. each. g
A.W. Short-wave World Beater -

(HF Pen, D, RC, Trans) .. — AWS6
Empire Short-waver (8G, D, RC, I

Trans) .. 5 . A% w— WMS13
Standard Four-valve Short-waver Mar,’35  WM383
Superhet : Blueprint, 1s, 6d. -

Simplified Short-wave Super .. Nov 85 W37
) Mains Operated.

Two-valve : Blueprints, 1s. each.

Two-valve Maing Short-waver »,

Pen) A.C. .4 ob ol ATW453
< W.M.” Band-spread Short-waver

D, Pen) A.C./D.C. . .. Aug. 84 WM368
% 3.aL" Long-wave Converter .. —_ WA380
Three-valve : Blueprint, 1s.

Emigrator (3¢, D, Pen) AC. .. — WHM352
Four-valve : Blue rint, 1s. 6d.
Standard Four-valve A.C. Short-
waver (3¢, D, RC, Trans) .. dug. 38 WM391
: MISCELLANEQUS.
Tnthusiast’s Power Amplifier (1/6) Juaie "33 WM387
Y.istener’s 5-watt A.C. Amplifier

(1/6) 8g .o X .. Sept. '35 WM392

Radio Unit (2v.) for WM392 (1s.) Nov. '35 WM398

Harris Electrogram {battery am-

plifier)
De-Luxe

granm ‘e .o ds
Now style Short-wave Adapter

(8.) > we  eal e June '35 wmgs
Trickle Charger (8d.) 90 “ Jan. 5,°35 AW4062
Short-wave Adapter ke . Dec.1,'34 AWA450
Superhet Converter .t i Dec.1,’34 AWA4ST

oD 2 o8 .. Dec.’3% WM399'
Concert A.C. Electro-
’ .. Mar.'36 WM43

X3
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Burnt-out Volume Contro _
+*1 have built a.three-valve A.C. receiver
in which the first stage employs a variable-
mu_H.F. pentode. This has never worked
really satisfactorily, and the control has
been .jumpy. Twice I have replaced the
control, changing the value each time, but
the ¢onirol works_too suddenly and two- of
+ them have burni completely out. Is. it
possible to give any indication as to what is
" wrong ? —P, T, S. (Manchester).
IF the wrong .value of control has been
chosen this will cause the erratic con-
trol.. Normally the current fowing in thig
part 6f the circuit should no cause a burmt.
out, and we therefore suggest that you have
selected the wrang .fype of circuit. -In.an
‘A.C, H.T. stage the usual arrangement is to
include the volume contro]l as part of a
Ppotentiometer across.the total H.T, supply,
tapping off & portion for the application of
the screen-grid voltage. . Tt would be
possible to obtain the latter voltage and
yet leave a very high current across the
Dbotentiometer which “¢ould cause a burn:
out, but we would imaginé thas you have
selected the wrong values of resistahce for
the ‘potentiometer in view of the erratic
volume control, If components have been
supplied as’ a kit, check the values of the
resistances in the S.G. potentiometer feed,
andif colour coded make quite certain that
some ““ noughts . have not been missed
out in calculating the values. . If they are
correctly colour coded “or marked, perhaps
it Would be as well to test them in case they
are wrongly marked, although this is hardly
likely. " s R,
L.F. Distortion o
‘““My four-valve - battery _set has been
giving quite good ‘results, but I have en-
.deavoured to improve™ quality and have met
,With the following difficulty.. The first, L.F.
stage” was R.C. coupled, and the “second
“transformer coupled,” using a == frans-
former. I wished to get-better bass response
and.changed the second ‘stage to parallel-
feed, but now I find that quality is worse,
basg fesponse is riot so good, and the volume
also is less. Is there any reason for this
that you can see from the details I - have
given you? ' My aim is better quality and
more bass.”’—G. R. T. (Norwich). - 8
"HE transformer you were using is a very
*-high-grade component having a high=
inductance primary winding, and*is fitted
with a by-pass condenser internally mounted
and -joined across the primary.
value of théindgcbaqpe no doubt gave good
matching with Jour previous direct method
of connection, and ‘the new arrangement
has probably been adopted with alow-value
wnode registance in-order to permit“ample
1.T. to be applied to the valve. - Conge-
juently the matching is not 80 _good and
olume and .quality. have .suffered. The
ondenser across the primary muist also-be
aken-into account in these Particular cir:
umstances. We think you will ind that by
ransferring the transformer to the first
ta%e, that is; 'so that the primary is in-
luded in the anode cireuit of the detector
';L‘I”\‘re, and by using the resistance-capacity

s
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2 e coupling in the second sta e, the
~§\ b ." p g

The high,
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quality will be improved, but ample
H.T. must be employed to permit the
second valve to have an adequate
working curve, or over-loading will
take place and destroy the advantages

otherwise gained,

: @
Five- or” Seven-pin Pentodes

“ While looking through a valve book I
found that pentode valves could be bought
with either five- of seven-pin bases. I under-
stand that there are three grids, one plate, and
two filamernt connections in a pentode. One
of the grids is connected to one side -of the
filament and so this leaves five connections.
What I cannot understand is why have a
seven-pin hase if only five pins are ne(eded;?
Are there more ‘works’ in a seven-pin
pentode ? °’—F. R. (Longdon). o )
3 ()-'u-'n‘_-uqu-'n-( ) )-"n-‘;
. ) RULES . i
We wish to draw the reader’s attention tothe I
fact that the Queries Service is intended ‘only .
for tlre solution of problems or difficulties 2
-arising from the construction of  receivers i
described in our pages, from articles.appearing X
in our pages, or on general wireless matters, '

We regret that we cannot, for obviousreasons— ¥
© (1) Supply circuit diagrams of comp_lete ‘

1Ot - oy

multi-valve receivers. s v - S =
(2) Suggest alterations or modifications of '
receivers  described “in  our contem- ¥
. oporaries, e ¢ oo G wans oL i

(3) Suggest alterations or modifications to

commercial receivers, - oo ©

(4) Answer: queries over the telephone,

(5) Grant interviews to querists. - '
Please note also, that queries must be limited 2
to two per reader, and all sketches and-draw- ‘
ings which are sent to us should bear -the P4
name and address of the sender, . a '

ly is desired, a stamped addressed envelops o
fm:tpobsgsx elx:\eoxl’oyud. Send your qll’:eries to_the Editor, '
PRACTICAL AND AMATEUR WIRELESS, George Y
Newnes, Lid, 8-11, Southamplon Street, Strand, i

. Lond:m, W.C.2. .

A | ) ) S - (O )

)R- 1) S () S () - )G { ) A} - |- (D (- SB-{ )s

‘x J/E presume that you refer to the

indirectly-heated” H.F. pentodes, in
which a combination of electrodes as men-
tioned by you is to be found. In the
five-pin valve the _control grid and the
Screening grid are joined to two pins whilst
the heaters are also joined to two pins.
The suppressor grid is then internally con-
nected to the cathode which is joined to the
centre or fifth pin, the anode going to the
cap on top of the valve. In a seven-pin
valve, however, the suppressor grid is
brought out to a separate pin so that it may

joined direct to earth, as it ‘will be

realised that the cathode will be earthed
through a’ biasing resistor and it may be
found, under some circumstances, that the
stability will be improved when the sup-
pressor is earthed direct and not through
the bias circuit. . To ensure _stability
the seven-pin valve, when of the metallised
type, also has the metallising brought out
to a separate pin for a similar reason, and
we think you will find that the five-pin
. pentode is now only supplied unmetallised,
whereas formerly  the metallising was
- connected direct to the cathode,
B T
Experimental Coils

‘“As I wish to carry out some experi~
ments: on the short waves I should be glad
to know what you- consider the best ' method
of arranging the tuning ecireuits.” I am not
yet certain what wavelength will be best for
my experiments, - 'and ‘the new detector
experiments I'am going to CaITy out.may
introduce varying degrees of damping, ete.

Would you let me know what you think

,would" be the best method of building the
tuned circuits to ‘cover wavelengths from
-about 5. to 20 metres.”’—B. L. eic

S there is some doubt about . the.

L performance of the receiver we think
it would be inadvisablé to endeavour to use
separate coils for  aerial “coupling,” grid
tuning and reaction. We do not know, of
course, whether your . proposed "eéxperi®
mental circuits will incorporaté & reaction
arrangement, but in any case by building
a single self-supporting solenoid with heavy
gauge wire mounted on a I6w-loss base, you
could fit clips to the various leads and tap’
these on to different parts of the coil in'
order to obtain” the desired coupling .and
tuning range. Small clips may be made
from - springy brass and soldered to the
various leads.” - .
Ballast Lamp _

“I am trying out.a universal  receiver
with the D.C. mains type of ‘vilve. I have'
several on hand and am. ek eertain regard-
ing the permissible ‘variations in:voltage,’
ete., which may be used in a single eireuit.'
Furthermdye, for reasons of economy, I
should like to use a standsrd electric lamp
-for voltage -dropping and Should be glad to
Know -how {5 caleulate the correct type of
lamp- for any” particular eircuit.”’—D. 0.
(Henley):, ~ . o°D,
’IT'Wi]l only be possible to use different

. voltage “ratings ,-when two or more,
valves may be paralleled to obtain asimilar
rating to the “Femaining valves.® - The
governing factor I
current which is passed; and thus the valves
-must be’so arranged that the_total current'
flowing through the heater cireuit is correct’
for each valve, and different types may bé’

(Leicester),’

is not the voltage but the-

used provided that paralle]l and series con.'.

nections will'enable this important point to
be observed” Thé. problémof selecting al
suitable'electric lamp Was dealt with in our,
igsue last week, and we refer you to that for
more de;o'ailed observations, o
e s e D
‘A Live Chassis, ¢

““ I have a home-hiiilt mains set in which'
I have used a chassis bought from a surplus |
store. This is painted with“Some" kind of j
cream paint which, is.very hard, and I have'
seraped this away fqr_;garth*, \(fénnections.‘]J
The set is unstable, however, and ¢annot he'
made to work properly, and, in addition, if It
touch the chassis I get a tingling through!
my finger as though it is alive., Should this/
be_the case, or does. it indicate some fault’?,
There is' no actual shoek, and 6ven if I wet!
my finger the effect does not rise above 2
gentle tingling sensation which can be felt’
as far as the first joint of the finger.”—|
G. B. M. (Finchiey)." - e
IF you are on D.C. mains, there is a possi-}

bility that a mild shock will be felt’
when the chassis is touched, owing to the
return path to earth through your body.*
For this reason it is always essential to
it a fixed condenser in the earth lead to
avoid blowing the mains fuse in the event|
of the mains plug being inserted a certain'
way round in the house socket.. The'
chassis was probably cadmium coated, and
it i3 essential that this should be entirely
removed - for- sound earthing. Wii;houtvY
further details, we cannot explain the reason’
why the set is unstable, but as you are
probably on D.C. the above precautions’

.should first be taken. With a set of this
type it is also advisable to try the effect
of using the receiver without an earth con-
neetion. . - S

! -

i The coupon on cover ili ‘must " be
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Miscellaneous Advertisements

‘Advertisements axe accepted for thesé
columns at the rate of 3d. per word, Words
in black face and/or capitals are charged
double this rate (minimum charge 3/- per
paragraph). Display lines are charged at
6/~ per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
“ Pyactical and  Amateur Wireless,”
8, Southampton- Street, Strand, London.

REGEIVERS, COMPONENTS AND
ACCESSORIES
Surpius, Clearance, or Secondhand, etc.

RADIDMART (G5HD
SHORT-WAVE SPECIALISTS

Everything a counstructor requires. Lowest prices.

|

Nojunk. Catalogue1id.shows thousands of bargains. |

During summer, few only shown helow.
ADIOMART. Utility 2-gang uniknob and dial,
3/11, 1,500 vt. Tubular condensers, 6d.; Helsby
electrolytics 8 mf. 500, 2/11, 4 x ¢ mf., 1/6, 25 wmf.,
25 v., 1/- ete. -
RADIOMART. Smoothing chokes, 20 by 120 ma.,
3/11; 100 ma., 2/11; 40 ma., 1/11. Telsen Ace
transformers, 1/11. Radiogrands, RG48, 2/9. BTH
speaker, 2/11.
ADIOMART. Varley iron-cored, 10/6. Bifocal
dual-range coils. Very selective, 2/11; matched
pair, 5/3. x
7 ADIOMART. Pushback wire 6 vds. 6d., heavy
9d. ; 2 gross solder tags, 6d. Resincored solder,

oft., 6d.

! ADIOMART, Centralab pots, all sizes, 1/6;
switched, 2/-. Tubular glass fuses, 2d. -
‘RADIOMART. Igranic midget jacks, 3d. Milliam-

meters, 25 ma. upwards, 5/9 ; super 6/9.
ADIOMART, Telsen H.F. chokes, 1/11 ; screened
1/11.  Utility 1936 SL wavelength dials, 3/11,
ADIOMART. Lissen 3igang superhet kit ~coils,
two LF.’s ganged condenser, ditto Bandpass,
ditto 2-gang all wave, 10/- kit.
RADIOMART. Traders’ monster bargain parcels,
value £4/10/0 for 10/-; also 5/- parcels.
ADIOMART. Famous continental A.C. valves,
4/6. American Durtron, etc. All types, 8/6.
‘Battery from 2/3.
RADIOMART. Utility 8/6, microdisc dials, 3/11.
Radiophone .00016 short-wave condensers, 3/6.
Series gap twin, 3/9. B
,RAD]OMART. Ceramic all brass microvariables,
15 mmfd., 1/4. 40 mmfd., 1/7. 100 mmfd., 1/10.
Short-wave HEC., 9d. 5
RADIOM_ART. Orders 5/- post free. Get our bar-
. “gain catalogues. General 13d. Short~wave, 13d.
44, Holloway Road, Birmingham. Tel.: MID 3254.

lines, still available. Post card for list free.

AUXHALL UTTLITIES, 163a, Strand, wW.C.2. ‘

{ ALL goods previously advertised are standard

A Over Denny’s the Booksellers. Temple Bar
338.

‘@ONVERSION UNITS for operating D.C. Receivers j
from A.C. Mains, improved type, 120 watts
output, at £2/10/0. Send for our comprehensive list of
speakers, Resistances and other components.
RD, 46, Farringdon Street, London, E.C.4.
Telephone : Holborn 9703.

10O ELIMINATORS & CHARGERS. 4 H.T. taps.
120V/150V.. 20/30 m.a. 18/, with charger 25/-,
Charger alone 7/6. % amp. 11/-.  Year's guarantee,
Details free. P. & D. RADIO, 1, Goodinge Rd., N.7,

ANKRUPT Bargains, Blue Spot S.G. 3v., 65/-.
Alba, S.G. 3v., 67/6. Lotus 4v. A.C,, 77/6.
G.E.C. Compact 3v., 42/-. Also Mullard 6év. A.C./D.C,
Truphonie, Ferguson and Pilot all-wave, etc. Large
stock valves, components. A.C. P.A. outfit, speaker,
microphone, £9. A./T.R. 200-watt converter, 90/~
:——Butlin, 6, Stanford Avenue, Brighton..

LOUDSPEAKER REPAIRS

REPAIRS to Moving Coil Speakers, Cones and Coils
A fitted or rewound. JFields = altered. - Prices
Quoted including Eliminators, Loud-speakers Re-
paired, 4/-. L.F. and Speech 'Transformers, 4/- post
Free. Trade invited. ~ Guaranteed. Satisfaction.
Prompt Service. Estimates Tree. L.S. Repair Ser-
;ric.e, 5, Balham Grove, London, S.W.12. Battersea
321,

EPAIRS.—Transformers, Chokes, Speakerss
Motors, Rewinding. Quotations free.~—Jackson,
20, Donnington Road, Worcester Park, Surrey.

MISCELLANEOUS

SHORT WAVE on a crystal set. Full building
instructions and crystal; 1/2 post paid.—Radiomail,
Ta uworth-'m-Arden, ‘Warwickshire.

MERICAN Valves, Guaranteed 6 months. 5/-,
Proprietors, 9, Carthew Villas, Hammersmith, W,6.

PRACTICAL AND AMATEUR WIRELESS

Auglﬂ_ 1st, 1936

PREMIER
SUPPLY STORES

Ail POST ORDERS should be addressed to—
JUBILEE WORKS, 167, LOWER CLAPTON RD,
LONDON, E.5.
'Phone Amherst 2833 (Private Branch Exchange)
Caliers, as usual, to 20-22, HIGH ST., CLAPHAM,
S.W.4. (Macaulay 2381.) B
and 165 and 1652, Fleet St., E.C.4 (next to Anderions
Hotel). (Gentral 2833.) 4
NOW READY.! Send 4d.-in stamps for NEW
{LLUSTRATED GlANTLtl:é\_l'_I’ALOGUE AND VALVE

SHORT WAVES.

sHORT-WAVE COILS 4 to 6-pin types. 12-20,
y 22-47, 41-94, 78-170 metres, 1/9 each with
cireuit. Special set of 3 8.W, Coils, 14-150 metres,
4/-, with circuit.  Premier 3-band S.W.. Coil;
1125, 19-43, 38-86 metres. Simplifies S.W. re-
ceiver construction, suitable any type circuit 2/
cOIL FORMERS, in finest plastic materials,

13in, low-loss tibbed 4- or 6-pin, 1/- each.
cONDENSERS, super ceramic $S.XL.F.. .00016,

,0001, 2/9 each; double-gpaced .000015,
000025, .00005, 3/- each. All brass with integral
slow-motion .00015 tuning, 3/9;.00015 reaction,2/9.

HORT-WAVE KIT for 1 valve receiver or

adaptor, complete with chassis, 3 coils 14-150
metres, condensers, circuit, and all parts, 12/6.
VALVE GIVEN FREE. - N,
2—VALVE $.W. KIT, complete with valves, 19/6.

BAND-PASS KIT, 146 the lot. Lissen 3-gang

coil unit. Utiliby $-gang condenser and

dise drive 4 valve-holders, chassis and blueprint.
UPERHET KIT, 15/6 the lot. Telsen Band-
. Pass Superbet Coils, LT.’s, 3-Gang Condenser,

Disc Drive and chassis. =

sPEAK»ERs, KX.B. 8 PMs 9/6 Goodman 77

O P, 9/6, Rola 77 P.M.s, 10/~

MAINS TRANSFORMERS. Premier wire-end

4 type with screened primaries.

JLT.8 & 9 or H.T.10 with 4v. 42 G.T. and 4v. 1a.

C.T., 8/6. A
2,591‘-258()v. 60 m.a., 4v. 1a., 4 V. 2a. and 4v, 4a,, all

350-350v. 120 m.a., 4v. la., 4v. 2a. and 4v, 4a.,
all C.T., 10/6. .
500-500v. 150 m.a., 4v.2-3a., 4v. 2-33., 4v. 2-3a,,
4v. 3-4a., all C. T, 19/8. o
Any of these transformers with engraved panel
and N.P. terminals 1/6 extra.
AUTO TRANSFORMERS, step up or down,
60 watts, 7/6, 100 waits, 10/-.
MAINS VALVES, famous FEuropa 4v. A.C.
types, 4/6 each. H.L., L, 8G, Var.-
Mu-S.G., B.F.-Pens., Var.Mu-H.F. Pens, 1, 3,
and 4-watt A.C, directly-heated output Pentodes.
Full-wave rectifiers, 2560 v. 60 m.a. A.6./D.G,
types, 20-volt .18 amp. .8.G,, Var-Mu-8.G.,, H.,
H.L., and Power. PR
Tollowing Types all 5/6 each, Full-wave rectifiers
350v. 120 m.a. and 500 v, 120 m.a. 2} watt in-
directly-heated Pentodes. Frequency Changers.
Octodes and Heptodes. e
ATTERY VALVES. 2-volts, H.F., L.F., 2/3.
8 Power, Super-Power, 2/8. S8.G. Var.-Mu-
§.G., 4 or 5-pin Pentodes, H.F. Pens,, V.-Mu-H.F.
Pens., 5/-. Class B, 3/6. Rkt
AMERIOAN VALVES. Genuine American
DUOTRON, all types, 3/6 each. Hytron
super quality, 3 months’ guarantee, all types, 5/6.
MILLIAMMETERS. moving-iron  flush » 23",
all ranges from 0-10, 5/9. Visual tuning,
6 or 12 m.a., 5/= Moving coil meters, 2§” 0-1 ma.,
18/8; 31" 0-1 ma., 22/6. Multipliers, 1/- each.
Westinghouse meter rectifiers, 17/6 each.
ELEGTROLYTIGS. U.8.A. 4, 8 or 12 mfd. 630 v.
peak, 1/9 each. Dubilier, 4 or 8 mfd. 500 v.
3/~ 4 50 mfd. 50 v.; 1/9; 12 mfd. 20 v,, 6d. ; 25 mfd.
25 v., 1/-. T.C.C. 4 or 8 mfd. 650 v., 4/-; 15 mfd.
50 or 100 v.; 1/-3 50 mfd. 12 v., 1/= °
Paper Condensers. W.E., 250v. working 4 mfd., 2/-,
2 mfd. 1{-, 1 mfd. 6d.; 3560 v. working 4 mfd. 2/6.
2 mfd. 1/6, Dubilier 500 v, working 4 mfd, 4/-;
800 v. 4 mfd. 6/-; 2 mfd. 750 v. 3/~ i
Wego 450 v. working 1 mfd. 1/, 2 mfd. 1/9, 4 mfd,
3/« ; 700v. working 2 mfd. 2/-, 4 mfd. 3/6; 1,660v.
working 1 mfd. 3/6;, 2 mfd. 5/6.
TRANSFORMERS, latest type Telsen R.G.4
(list 12/6), 2/9. Lissen Hypernik Q.P.E.
(list 12/6), 3/6.
ELlMlNATOR KITS for A.C. mains. 120 v.
20.m.4., 8/6 & 150 v. 25 m.a., 10/ tapped
8.G. det. and output. Complete Kit with long-life

- valve rectifier (replacement cost only 2/-).

FERGUSON ALL-WAVE 6-valve Superhet.

100/260 v. A.C./D.C. 17-2,000 metres (list

ilgns.), £6.15.0.

LISSEN ALL-ELECTRIC A.C.4. S. Grid, Det.,
Pen. and Rectifier, M.C. Speaker. (List

£0.9.0.) Our price 65/-.

.E.C. AIG//DG ALL  MAINS THREE. Our

price -

Potentiometers by well-knownmbakers, LAl values

up to 1 meg. 2/~ ; with switch 2/6.

RECEIVEI’{S, COMPONENTS AND

ACCESSORIES

Surplus, Clearance, or secondhand, etc.

OUTHERN RADIO'S WIRELESS BARGAINS

PO

ALL GOODS GUARAXNTEED AND SENT
ST PAID. Fra J

SPEAKERS —Celestion Soundex Permanent Maguet,

10/-; Telsen Permanent Magnet with ten-ratio

| transformer, 12/6; Blue Spot 99P.M. Extension

Speaker, 20/-; 45P.M. Extension™ Speaker, 17/6;
Telsen Loud Speaker Unit, 2/6; all new and boxed.

ECEIVERS —G.E.C, A.C. D.C. Mains Three-valve
sets. Complete with 8 Osram Valves, in ex-

quisite Bakelite cabinet with Osram_ M.C. Speaker,
Ready to plug in to any mains. Fully ‘guaranteed.
New, in sealed cartons, £3/5 (list £7/15). 4

| G.E.C. Colpact 8-valve Battery Sets complete with

3 Osram valves, moving coil P.M, Speaker in attractive
Bakelite cabinet, makers’ 1936 series in original sealed
carton, 50/- (List £5/10/0).

MULLARD.M.B.3 three-valve battery sets. Complete
with batteries, accumulator, M.C. .Speaker. Three
Muliard Pentode valves in beautiful walnut cabinet.
Brand new, in sealed cartons, £4/10 (list £8/8).

ELSEN A.C. D.C. MULTIMETERS (latest 1936
type).—5-range for every conceivable test for

radio and domestic electrical appliances, 8/6 each.

OILS.—TELSEN (1936). Iron-cored Coils, Type
W349, midget size, 4/-; type W478 (twin), 9/-

pair; type W477 (triple), 16/-; type W476 (triple
superhet selector and oscillator), 16/~ set. All Ganged
Coils are Mounted on Base with switch. 1.¥ . Trans-
former Coils W482, 5/-; Telsen Dual Range Coil with
variable series condenser W76, 4/-; Varley Square

1 Peak Coils BP5, 2/-,

/
LIMINATORS.—Regentone: (1936) Type Woa
with .trickle. charger, 37/6; .Type Wla (less

| trickle charger), 32/6.

/
USE TELEPHONES. A SPECIAL BARGAIN,
BRAND NEW ONE-HAND TELEPHONES.

Complete on stand, with or without Automatic Dials.
Coét £4 each to manufacture, 10/- each.

ICROPHONES.—Ace (P.0.) Microphones, com-
plete with transformer, perfect with any type

of receiver, 4/6.
RU-OHM RESISTANCES.—1 Watt. Wire ends
colour coded and marked ; 36 assorted capacities
-on card, 6/-. - o
MERICAN VALVES.—A full range of valves for
all American Sets at 7/- each. DBrand new,
guaranteed, Mea sl L.

ARGAIN PARCELS.—Parcel of - Assorted Com-
ponents, including resistances, condensers, wire,

ete., ?tc. ; ‘all new and useful, value, 20/-; 4/6 per
parcel. Wity 5 &
OUTHERN RADIO BRANCHES.—271/275, High

Road, Willesden Green, N.W.10 ; 46, Lisle Street,

.02, Al mail orders to 323, Euston Rd.,, N.W.L

SOUTHERN RADIO, 323, Euston Rd, London,

N.W.l (near Warren Street Tube). ‘Phone:

1 Museum 6324.

3,_ each. RADIOGRAPHIC, LTD., offer  all

tee
at
Gu

popular types American valves. 90-day guaran-

. Tull range in stock. National Union and Triad
keenest prices. Write for Lists. All Goods
aranteed. Satisfaction or mioney refunded.. Qrders

10/- or over Carriage Paid.—Radiographis, Ltd., 6¢,
Osborne Street, Glasgow, C.1.

g

NEW RECEIVERS, COMPONENTS,

. . AND ACCESSORIES .. ==

- [ P - -
ALVES. By well-known manufacturer. Com-
plete range of Battery, A.C. Mains, Rectifiers.

Brand new stock with six months’ guarantee. 2 volt

De

tector, 2/3, Power 2/9, Screen Grid, Pentode, H.T.

Pentode, 5/-. The following American type valves,
fully guaranteed, at 5/G each: No. 80, 42, 43, 57,

58,
It
0

77, 78, 6C6, 6DG, 25Y5, 25Z5.- Write for other
ces to: Dulei Electrical Co., Ltd., 7, Lizard Street,
ndon, E.C.1.

ULBERT for Quality Surplus Speakers, All
Music Lovers should write for List of amazing

bargains.. Prices from 8/6 brand new. Made by best
1\(\1{101wn British maker.—Hulbert, 6, Conduit Street,

3

by

7 /6 Special offer screen-grid detector pentode
chassis. Mullard valves, searchlight tuning,

well-known-proprietary manufacturer.

RAND new, few only.

LL lines advertised last week still available:

"\DIO CLEARANCE, 63, High Holborn, W.C.1.
Tel.: Holborn 4631.

LARION VALVES.—All brand new, battery types
2.volt, H.2, H.L.2, L.P.2, 1/9; super power

P.2,2/6; screensand LI, pentodes, 3/9 ; A. C. mains,

_4-volt, l-amp., general purpose, 3/3; POWEL. 4/-3

sereens and L.F. pentodes, 4/6 ; full wave rectjfiers,
8/G; postage paid, cash with order, or C.0.D. over
10/-.—Clarion Valves, Dept. 2, 885, Tyburn Road,
Erdington, Birmingham.
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_ Fully
lHlustrated

“An wireless @ ‘wire’
more or *less’

Imperfectly fixed means a
mes,

8o do the job right

By using FLUXITE,”

Saidtheexpert. ** What—
dimple 3 Ol yes !

See that FLUXITE is always by you—in the
house — garage — workshop — wherever speedy
soldering is needed, Ulsed for. 38 years in
government works and by leading engineers
and manufacturers, Of Ironmongers—in tias
4¢., 8d.. 1/4 ard 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLBERING SET—compact but substantial
—complete with {vil instructions, 7/8,
Write for Free Book on the art of “solt
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

TO CYCLISTS! Your wheels witl NOT
i keep round and true, anless the spokes are lied
D with fine wive at the crossings AND SOL-
P DERED. This meckes a much stronger
tarheel, It's simsle—with FLUXITE—}ut :
P IMPORTANT, g :

THE FLUXITE GUN

is always ready 1o put
Fluxite on the solder~
ing job instantly. A
little pressure places
the rizht guantity on
the right spot and one
charzing Jasts for ages.

Price 1/8. [, A
ALL MECHANICS WZL HAVEN,

CONTENTS
THE ART AND CRAFT OF PHOTOGRAPHY. Sharpness in
the Right Place—Common Sense about Filters—Good
Reésults with a Simple Camera—Indoor Picture-making—
Miniature Matters—Better Portraits—Successful Sunsets—
Choosing a Hand Camera—The A B C of Composition—
Points from the “ Pro ”—Exposure Simply Explained—
Skies, Natural and Other—Why I Prefer Plates—Experi~
ment or Experience ?—Winter’s Opportunities—Making
the Most of Colour,

ProCESSING MaTTERS. A Beginner’s Guide to Enlarging—
The Improvised Dark-Room, etc. :
MONEY-MAKING PHOTOGRAPHY. Making Prints for

Reproduction—Newspaper Photographic Competitions—

Prints'in a Hurry—Pictures for the Press,

CINEMATOGRAPHY. How to Make Good Pan and Tilt
Shots—Choasing a  Cine Projector—First Steps in
Title-writing—Making Scenics—Don’t Try Ii'—Intro-

duction to Film Trick Work—Review of Progress— -

Useful Facts, Figures and Formule,

EDITED BY FRARK WITTY
and QG. P.‘ KENDALL, B.Sc.

3/9 post free from the publishers,
GEORGE NEWNES LIMITED,
8-11 Southamovton Street, Strand,
LONDODN, WC.2

NEWNES : LONDON

FLUXITE|

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P.)DRAGON WORKS,
BERMONDSEY STREET, S.E.1,

110 ILLUSTRATEONS,

REW (2 PacE
ARGAIN LIST
\ N

Send for this FREE List " N " i it gives
details of a host of fine bargairs.

¥ oo c— Y9 PARCELS of exporimental odd coils,
Powinggy/ magnets, wire, chokes, condensers,
switches, terminals,
cte., free,

Dost
10 Ibs., 7/-: 7_tbs.. 5/-.
1,000 other  Bargeins
in New Sale List " N.”

ELECTRADIX RADIOS
218 UPPER THAMES STREET, EC.a

et = = "Phons: Central 15]]. Sme

"ENGINEERING

the easy  wa to  eeccure
A.MICE, AM.LEcch.E.,
AMLEE, AMIAE,

AMILW.T, AMIRE, and

similar qualifications.

WE GUARANTEE—
NG PASS—NOG FEE.”
Details are given of over 130

Diploma Courses in all branches

of Civil, Mech.,, Elec, Molor,

Acro., Radio and Television

Engincering, Building, Govern-

= St B ment Employment, ete,

Wr[te_lol’ thig enlightening Hand-book {o-day FREE and post free,

British TInstitute of Engineering Technology,

409, Shakespears House, 17, 18, 18, Stratford Place, W.1.

g e s e g s in g anrn caa

erie g e iasre

FREE ADVICE BUREAU

COUPON

This coupon is available until Angust 8,

1936, and must be attached to all fetters con-
taining queries. -

PRACTICAL AND AMATEU RWIRELESS,

1/8/36. -
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ALL_ELECTRICAL ENGINEERS
« PRACTICAL ELECTRICAL
ENGINEERING ™

EN Electrical FEngineering, advancement and success

come to the man who is best equipped 1o tackle and
understand the multifarious jobs and problems he
may encounter. This new and up-to-date work will help

practical knowledge. It is invaluable alike to the Student
and to the practising engineer. It shows the approved
methods of dealing with every type of work, from the
installation, erection, wiring and maintenance of an elec-
trical plant for a small house to that of a large factory
replete with the most up-to-date equipment. ‘
In addition, the mog

electricity, including
sound - film reproduc-
tion, wireless,
etc., are <fully
dealt with and
the work con-
rains a great de.l
of most valuable
data which can-
not be found in
any other handi-
book.

Send for the
illustrated pros-

Complete in

L 51;5 d pectus — and
w? @n y judge for your-
self.

OVER

% SPECIALIST
# CONTRIBUTORS
MORE THAN

{LLUSTRATIONS
") FOLDING PLATES

SECTIONAL MODELS
IN FULL COLOURS

OVER 1,900 PAGES

Volumes

Bound in full Blue
Moroguetie. This
binding is oil, acid
and water-proof so
that the books may
be used freely in
the Workshop, eic.,
without risk of
damage.

A few of the
important subjects :

ELECTRICAL MACHINERY.
GENERATION AND DISTRIBUTION.
INSTRUMENTS AND METERS.
WIRES AND  CABLES. '
LIGHTING AND ILLUMINATION.
INSTALLATION. WORK.

OPERATION AND MAINTENANCE WORK.
INDUSTRIAL USES OF ELECTRICITY.
THEATRE AND CINEMA WORK.
TELEGRAPHY AND TELEPHONY.

To The HOME LIBRARY BOOK COMPANY
! (George Newnes;, Ltd.)
8-11, Southampton Street, London, w.C.2

Please send me without any obligation to purchase, full parti-
culars of PRACTICAL ELECTRICAL ENGINEERING
and details of your scheme of Fasy Payments with immediate

FLECTRIC TRACTION. Helivery,
\ POST THIS ‘ﬂ@%’* DIAMte o g, et s o o5 - Soan i o g 18 RE D €24 0 y - T
C@U?‘@ M T@“@AY AAress o v oo e e

................................ Prac. W. 1836

If you do not wish 1o cut your copy, send post card mentiomng
« Practical Wireless ” to address above.

We will send you full details of

|
I
|
3
i
MEDICAL APPARATUS. ' li
l
|
|
|
this most valuable reference work. }

—_——
George Newnes. LUl

Published every Wednesday by GEORGE NEWNES, LIMITED, 8-11, Southampton Street, Strand, London, W.C.2, and Printed in G ecat Brital N

PEARSON PRINTING CO., LTD., EXmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTCH, rLTn.Bl;g?nr}hbigﬁl; x?"x‘c:"fig

NEWS AGENCY, Lib. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum; six months 85 194
e’ H £,

Registered at the General Post Office a3 a newspaper and for the Canadian Magdzine Post.

modern applications of

— , . o ! ;

you to acquire the necessary combination of theoretical end
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NEWNES TELEVISION AND SHORT-WAVE HANDBOOK =

By F. J. CAMM (Editor, Practical and Amateur Wireless, Practical Television, etc.) Only

l-'ul|y EVERYTHING ABOUT—Drums, Mirror Screws, Scanning Discs and other Scanning Systems, Neon Lamps, the Cathode-Ray
Iilustrated Oscillograph. How to Luild Short-Wave Receivers; How to kuild Ultra-Short-Wave Receivers, straight and Superhet types. 3,6

FROM ALL BOOKSELLERS . .
N E w N E s or 4/- post free from 8-11, Southampton Street, Strand, W.C.2, L o N D o N net
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HERE are the Holiday Books to give you the
seaside spirit! Whether you are lazing
in a deck-chair, lying on the grass on the top of
the cliffs, or perched at the end of the pier, have
one or more of these Happy Holiday Magazines
with you, ]

Lively stories, laughable joke pictures and
cartoons, and the brightest reading for the
brightest time ‘of the year!

* THE SCREEN PICTORIAL SUMMER
ANNUAL is  for every film fan,
different entirely from the 4 other
Holiday Books shown. It 'is lavishly
illustrated  with fascinating photos, and
contains stories “of your favourite stars
and films of 1936. i

Ask your Newsagent for
Screen Pictorial Summer Annua! Gd.
Londan Opinion Holiday Number . €d.
Tit-Bits Summer Extra . . 6d
Happy Holiday Extra
Newnes' Holiday Annual,
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Technical Staff:

ROUND #he WORLD of WIRELESS

strengths in different localities and thus a | intetference Investigation

All-wave Receivers ;
N America a regulation has been intro-
duced to .ensure that the terin
“all-wave ” is only applied to a receiver
which tunes from 555 metres down to at
least 16.65 mctres. 1t is claimed out there
that it is an unfair trade practice to describe
any receiver as ‘‘all-wave’ unless it
embraces this particular band of wave-
lengths. What does “all-wave ”” actually
mean ? In this country we find receivers
tuning down to 12 and some only going
down as far as 19 metres, but in all
of them there is a gap from 100 or so
metres up to 200 metres. They are not,
therefore, strictly all-wave, and it would
appear that the term ‘‘ four-band ”” would
be much more descriptive of this type
of receiver. Will the introduction of
the television wavelengths lecad to the
inclusion of still lower wavelengths ? If so,
then another new term will, no doubt, be
introduced.

A New Use For Radio

N America a research worker has been
busy with an elaborate type of radio
receiver designed to assist him in studying
the intelligence of rats and mice. He built
a peculiar maze, having various doors which
opened, and somc which did not, and clec-
trical equipment recorded the actual passage
of the rodent through the winding corridors.
1t was found that after one journey through
the maze the rodent did not again enter
passages which had no outlet, thus putting
their intelligence on quite a high plane.

New Stations For Greece
HERE is only one transmitter at
present in Greeec (so far as official
records show), but we now understand that
three stations are shortly to be built at
Athens, Corfu, and Salonika, the idea
being that Greek nationals in foreign
countries should be supplied withnews from
Greece direct. No wavelengths have been
mentioned, but as the transmissions are

apparently to be of the long-distance type, -

no doubt thz short waves will be utilised.

Overcoming Fading

N commercial circles the elimination of
fading has often been earried out by

utilising the receiver. on two or more

aerials situated some distance apart, the

idea being that the fading was at different

combination of all signals would give a
readable signal without fading. From
America a new development of this scheme
is announced, where two aerials are uscd
and each is fed through a separate channel
in the receiver. The circuits are so arranged
that as the signal on one aecrial fades the
gain of the associated channel falls and
vice versz. In this way, a better signal-to-
noise ratio is obtained than in the casc of
straightforward reception of long-distance
gignals.

'RADIOLYMPIA

AUGUST 26th
TO
SEPTEMBER 5th
OUR STAND No. 10

GROUND FLOOR
Same Stand, Same Spot as

£

last year, where we shall
be glad to meet all our
readers.

T

Radio On Rails

improvement on the railway radio

N
) A which has been tried in this country

has just been tried out in France. The Nord
Railway Company has installed a com-
plete studio in a coach, with arrangements
for talks, lecturcs and various musical
items, and with special booths for the use
of lecturers, artistes, and others who may
be travelling on the train. In addition
a powerful recciver is fitted and arrange-
ments ean be made to relay the reecived
programmes to various parts of the train.

Welsh B.B.C. Education Officer
WALES is to have its own cducation

officer, and the B.B.C. have just
appointed Mr. D. W. Roberts to this
position, the appointment dating as from
September 1st next.

THE problem of interference with radio
receivers by electrical apparatus has
engaged the attention of the postal-
authorities for a long time. It was officially
announced quite recently that therc are

234 full-time engineers engaged in
carrying out investigations in this

particular direction.

Wireless in India

O ensure reliability in air travel in India
the Indian Government has issucd a
memorandum concerning wireless facilities
for air transport in that arca. All-mains
acrodromes ar¢ supplied with medium-
wave transmitters and receivers. The
wavelength at present used is 900 metres,
but if any great increase in the number of
aireraft is experienced another channel will .
be necessary, and a short wavelength will
then probably be used.

Radio Picture SO S

AN interesting example of tho great

utility of the wireless transmission
and reception of a picture is afforded by the
recent casc of the broken submarine cable
off the coast of South Africa. The cable
repair ship proceeded to the vicinity, but
had not the nccessary chart to locate the
break. To avoid delay, the chart, with all
the cssential information, was wirelessed
from London to Melbourne, and thence to
the cable ship, which was accordingly able
to proceed to the spot and effect the neces-
sary repairs.

Wireless and Flying Boats

"['IIE now fleet of Imperial Airways
Empire flying-boats will be fitted with
a new type of radio equipment, experimen-
tal models of which are now being perfected
at the Experimental Aircraft Establish-
ment of the Marconi Company. The exter-
nal wind-driven gencrators are eliminated,
and dynamos and gencrators coupled direct
to the engine (internally) are to be em-
ployed. The dircetion-finding loop acrial
is also capable of being lowercd through a
trap-door in order to reduce wind resistance.
In addition the wireless operator is to have
a completc separate compartment with
every form of modern equipment, im-
mediately behind the control cabin of the
Captain and First Officer.
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THE PICK of the PROGRAMMES

the British

= Daventry
Empire ”
AN electrical recording of a programme
-\ broadcast, the previous day to Empire
listeners will "be given from the Midland
transmitter on August 12th. This is
described as “ A Visit to the Empire
Transmitters in Company with L. W.
Hayes.”” It will include an historical and
descriptive account of the scene. Empire
test transmissions began at Daventry at !

Calling

MAKE THESE DATES
i WITH YOUR RADIO

;.4)-1 e

world champion, Dr. Euwe, and three
former world champions, Capablanca,
Alekhine, and Lasker—as well as tourna-
ments for players of lower grades. The
Congress lasts till August 28th. On August
10th an eye-witness account of the opening

OPEN-AIR RADIO

This happy group, snapped in Oxfordshire, gives some idea of the joys of a good portable, in this
case the latest McMichael.

the end of 1932, controlled by Mr. Hayes,
and since the transference of the National
and Midland transmitters to Droitwich,
the Daventry station has been entirely
devoted to Empire transmissions. The
number of transmitters and aerials has
been increased, and the area covered has
been extended. Mr. Hayes is Director of
Overseas and Engineering Information at
Broadcasting House. He was formerly the
B.B.C’s foreign liaison officer, and is its
delegate to the Union Internationale de
Radiodiffusion.

Berlin Olympic Games: August 1st
to August 16th

"HE special arrangements for the broad-

casts from Berlin will be as follows :—

August 6th. Final of the 1,500 metres
flat.

August 7th. Final of the 400 metres flat.

August 8th. Final of the 3,000 metres
steeplechase.

August 11th. Swimming Final of the
men’s 4 x 200 metres relay, and the ladies’
200 metres breast stroke.

August 14th. Rowing. Final of the
coxswainless fours and final of the eights.

August 16th. The closing ceremony.

During the broadcasting of commentaries
by experts on specific events, it is hoped to
give eye-witness accounts of events
of general or particular interest that have
just taken place, so as to tell a general
story of the progress in the Olympic Games.

Chess Masters at Nottingham
OTTINGHAM -is holding a special
Chess Congress in which there will
be a Masters Tournament—including the

of the Congress will be broadcast from the
Midland transmitter, and it is probable that
some of the masters will speak. There will
also be a critic’s survey of the Congress at
the close. The British Chess Federation are
the official hosts; and the Nottingham

Association the local hosts. The scene
will be the University College.
The “ Summer Revellers ”

HE * Summer Revellers,”” presented

by George Hay and Gordon Lane,
will be broadcast in the West Regional
programme, from ‘ The Pavilion,”” Burmn-
ham-on-Sea, on August 13th, when the
cast will include Betty Millar (soprano),
Mildred Beaumont (comedienne), Ruth
Brandon (soubrette), Reg Back (light
comedian), Rupert Harvey (tenor), Edward
Wellington (entertainer at the piano), and
Bert Hollman (comedian).

«“Top o’ th’ Tower *
¢ P O’ TH’ TOWER ”’ is the title of
the big Blackpool Night’s Enter-
tainment which is being presented by
Victor Smythe for the benefit of Empire
as well as North Regional listeners on
August 13th. The dialogue has been
specially written by Frank A. Terry, and
the show will be comp2red by D. W. King.
An intricate organisation of microphones

"will enable listeners to hear excerpts from

shows in progress at the Tower, Palace of
Varieties, Opcra House, Empress Ball-
room, Central Pier, Tower Circus, Tower
Ballroom, South Pier, South Shore, and
Pleasure Beach. Reginald Dixon, Larry
Brennan’s Band, Bertini’s Band,” and

[ George Lockhart (the famous Equestrian
Director) are among those who will be
taking part, and jt is hoped that there will
be  contributions by °Gracie Fields and
George Formby.

From All' Over the Region
TRIPLE dramatic bill will be broad-
cast in the North Regional pro-
gramme on August 10th. Manchester,
Leeds, and Newcastle will be represented.
Leeds’ contribution is a Yorkshire comedy
by Kit Higson, entitled ‘* The Devil Was
Sick.”” This will be produced by James R.
Gregson and Arthur Spencer. From Man-
chester comes “ The Moon,” a short play
by Dora M. Broom, produced by David
Ormerod. Finally, Newcastle is.represented
by “ Abigail Tysacke,” The Glass, Biower s
Daughter * or “The Miracle of 8t. Mary’s
Well,”” an old legend of the Ouse Burn,
by Norman Veitch, ptoduced. by . Jan
Bussell. .

| Songs by Gernian Camipers

OR the All-Regions Children’s Hour
on August 15th, there will be folk-
songs by.a group of German boys—mem-
bers of the Youth Movement—who are
camping near Bromsgrove, in Worcester-
shire. The same programme, which also
includes a play, will be broadcast in the
Empire Service earliér in the day.

To the Seaside and Back
NOT long ago three young people from
the South Yorkshire coalfields were
taken on a day’s trip to the seaside resort
of Bridlington, where they availed them-
sclves of. the usual holiday facilities for
amusement—facilities with which, however,
they were quite unacguainted. The lady
who accompanied them took a note of
everything that was said that day, both on
the train journeys and at the seaside ; and
on August 9th Northern listeners will
hear what is to all intents and purposes a
literal transcription of some of their con-
versation. It should prove a surprising
programme.

SOIVE THIS?

PROBLEM No. 203.

Jones complained to his teehnieal friend that
his battery set was consuming too much
current from the H.T. battery, and was
advised to it an economy type pentode in
place of the existing power pentode valve.
When the substitution was made, however, he
was disappointed to find that quality was
very poor and volume much lower than with
the old valve in use. Why was this? Three
books will be awarded for the first three correct
solutions opened. Address your letters to the
Editor, PRACTICAL AND AMATEUR WIRELESS,
George Newnes, Ltd., 8-11, Southampton
Street, Strand, London, w.C.2. Envelopes
should be marked Problem No. 203 in the
left-hand corner, and should be peosted to
reach this office not later than the first post
Monday, August 10th, 1936.

Solution to Problem No. 202,

If the pentagrid valve was oscillating,”a definite
increase in H.T. current consumption should be
registered by short-circuiting the oscillator reaction
winding or by short-cireuiting the grid leak of the
oscillator section of the valve.

The following three readers successfully solved
Problem No. 201, and books are accordingly being
forwarded to them: J. Armstrong. 77, Earl's Court.

Road, Tondon, W.8; Chas, Wright, 176, Sissons
élo:‘ii Leeds, 10, F.-Williams, 36, Adam Street.
arditf.
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Easy Fault-finding—

PRACTICAL AND AMATEUR WIRELESS

Without Instruments

HE value of a good milliammeter or
multi-purpose instrument has often
been stressed in these pages, but it

is surprising to find how many of the simpler
types of fault can be traced without the
use of any kind of meter. And when a
meter is available it is often better to make
a number of preliminary tests without using
it—even the experienced service engineer
does not take measurements until he has

Fig. |.—The on/off switch
can be checked by short-
circuiting the terminals.
The method with three
{ypes of switch is shown

formed some kind of idea regarding the
fault which exists. Moreover, all of the
preliminary tests depend more upon com-
mon sense and a general knowledge of how
the receiver operates than upon advanced
technical knowledge. Even the beginner
can find out a considerable amount by
making simple and logical tests; if he is
then unable to correct the fault he can
more easily obtain the necessary informa-
tion from a friend or from THE PracTICAL
AND AMATEUR WIRELESS Free Advice
Bureau.

When the Set is “ Dead”

In the first place, let it be assumod that
a battery set which had previously behaved
normally suddenly refused to °‘ work.”
This must be due to a broken circuit at
some point in the receiver: a valve fila-
ment might have burned out ; a wire might
have come adrift ; one of the acrial, earth,
or speaker leads might have broken or
slipped away from its terminal ; or a com-
ponent might have developed a sudden
fault. It is obvious that a start must be
made by carefully examining the con-
nections, preferably by gently “ prodding
each wire with a pencil while the set is
switched on. If that does not yield any
result, the effcct of switching the set on
and off should be observed. There should
be a click in the speaker when this is
-done ; if not, the battery connection should
be suspected, whilst the effect of removing
and replacing the H.T. wander plugs
should be tried. The accumulator terminals
and connections should also receive atten-
tion, and any dirt or corrosion should be
scraped away. Sec that the speaker leads
are properly connected to the receiver and
to the speaker, and try the effect of short-
circuiting the terminals of the on/off switch
with a short piece of wire, as shown in
Fig. 1. If the latter causes signals to return,

it will be evident that the switch is faulty,
and should be repaired by bending the
spring contacts, or else replaced.

Start with the Last Valve

Should none of these tests give any indi-
cation of where the fault lies, and if there
are no sounds from the speaker when the
H.T. wander plugs are pushed into the
battery sockets, it will be fairly safe to
assume that the trouble lies with the last
valve or with the loud-speaker itself. It
is, of course, assumed that it is known that
the H.T. and L.T. batteries are in fair con-
dition—if they are not, it is unlikely that
the: set would become ‘‘dead ™ suddenly.

Inorder totest the valve properly, meters
are required, but a good indication can be
obtained by replacing it with one of the
other valves in the set. Should it be found
that the speaker then makes even a slight
clicking noise when switching the set on
and off, the valve can be suspected. Prob-
ably the local dealer will loan a new valve

 for the output stage so that a final check

can be made. Assuming that there is still
no response, the speaker will come under
suspicion, and can be tested by connecting
one lead to the positive terminal of the
accumulator and touching the other lead
against the negative terminal. If the
speaker is in order there will be a fairly
loud click both as the contact is made and
broken ; absence of sound suggests that

Fig. 2.— Many
useful tests can. be
made by touching
the grid terminal of
each valve-holder
in turn with a
moistened  finger
tip.

the speaker is defective. A further test
might be made, however, by replacing the
accumulator with a 9-volt G.B. battery.

Systematic Grid Tests

Despite the absence of signals, it will
often be found that a click is heard in the
speaker when the set is switched on, or
when the positive H.T. wander plug is

Fig. 3.— Progressive
tests can be made by
short-circuiting  the
grid circuils of differ-
ent valves. Methods
are shown for trans-
former and R.C.

couplings.
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Some Simple Tests which you <Zan
Apply when the Set Ceases to Oper-
ate, when Signal Strength is Poor,
or when there are Crackling Noises

inserted. It will then be evident that the
fault is somewhere in the set prior to the
anode circuit of the last valve. Moisten the
finger-tip, and toueh the grid terminal
of the output valve (sec Fig. 2). A noise
should be heard in the speaker when this
is done, but if not the transformer or grid
condenser and leak cannected to the
grid (according to whether transformer or
R.C. coupling is used) is probably at fault.
Repeat this test by touching the grid
terminals of preceding valves one at a time
until a point is reached at which no sound
whatever can be heard in the speaker.
As soon as this valve is reached it will
be known that the fault lies in the circuit
of that valve; the valve or one of the
components connected to it must be de-
fective. The grid-cireuit components can
be eliminated from the test by removing
the wire joined to the grid terminal and
repeating the test. If it is found that a .
sound can then be heard, the grid-circuit
components arc known to be the cause of
trouble.

Fhe tests described should make it
possible to locate the faulty part of the set,
so that assistance can be asked, or so that
the suspected eomponents can be tested
separately or replaced one at a time. The
necessary tests do not come within the
scope of this article, but they have Leen
fully described in previous articles in this
journal.

Crackling Noises

Instead of the set being completely
*“dead,” we might now consider the
procedure when trouble is experienced due
to crackling noises. Actually, most of the
tests described can be applied in the first
place, but others are necessary. The first
should be to disconnect the aerial and earth
leads and see whether the trouble ceases ;
if it does, the cause must have been inter-
ference from outside the set, when more
thorough tests must be instituted. But
should it be found that the disconnection
has no marked effect, the set should again
be examined for bad or loose connections:
See that the valves arc fitting tightly in
their holders; gently press each from side
to side to see if the valves are loose, or if
the holders are damaged. Tighten up the
terminals on all components, and clean any
that appear dirty. Make sure that the
H.T. wander plugs are clean and fitting
tightly, and look for partial short-circuits
between any two wires, between a wire and
a screen, or between the metallised coating
of a valve and a lead running close to it.

(Continued on page 538)
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g NOn'Standard Vqlves i

Although the Majority of Valves Are Now Standardised and Similar Types May be
Found in. Most Manufacturers” Lists, There Are One or Two Isolated Types Which

Make Interesting Circuits

HE amateur who makes a point of
studying the various catalogucs
which are issued by wireless com-

ponent manufacturers will find that in
‘certain cases specialised components are
manufactured by individual firms and
‘cannot be obtained from any other source.
In the casec of wireless valves, it will be
found that the majority of types may be
regarded as standard and each manufac-
- turer makes a similar type, in most cases
carrying a reference number which is also

05 MFO.
220v

NPUT
CPICA-UP OR SET)

05 MFD

e g7

Available to the Experimenter. -

with this distinction, that the two triodes |

each possessed the variable-mu charac-
teristic which is usually associated only
with an H.F. tetrode or pentode. The valve
was used in a circuit designed to restore
the balance of volume obtained both from
standard broadcasts and gramophone re-
cords, a feature known as * automatic
volume expansion.”” It is well known that
the normal reproduction from either the
B.B.C. studio or a gramophone record
has to be so balanced that overloading
does not take place
on certain passages.
Fov instance, when
listening to the news
bulletin, a certain
volume level is ob-
tained. If the B.B.C.
broadcast all items
at a relative level, it
would be found that
should the listener
adjust his volume so
that the announcer
was rcproduced at

-

nI-

[5)
7752

comfortable room
strength, a military
band item which fol-
lowed would raise the
: roof. Similarly, on a
SUAS -CONTROL VALVE gramophone record,
there is a reduction
in certain directions
to produce a balance
which renders the re-
makers of the Hivac production of such a

character that it may

LT-

Fig. 1.—This is the
circuit which was
recommended by the

very similar. Thus, a battery detector
‘valve having certain characteristics will
receive the designation 210 DET in one list,
210