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SHORT WAVES on the A.C. “S.T.300”

This Adaptor is an entirely new design and enables you to enjoy
Short-Wave Reception whether your set is A.C. Mains or Battery
Operated. . . No extras whatsoever are required, and it can be

attached in a few seconds. . . Supplied
SHORT WAVE complete with one Special Short-Wave Coil,
ADAPTOR 40/80 metres. Flexible. Cord and Plug.

Price, Complete
for 'A.C. Mains 39/6 Extra Coil ifrequired 3/
and Battery Sets 20/40 metres

Write now- for full particulars and our free trial offer.

Y] Y r
= f Special screen !/
.s, T' 300 Sandblast finish 2 =
We specialise in the famous 600 ohms Spaghetti
«“S.T.300” and also the A.C. Resistance - 9d.
¢+ S.T.300.” Ready wired and tested. 1,000 ohms Spaghetti
E t is hand-made and tested st . W
Yery s . 60,000 ohms Spaghetti
by skilled craftsmen, thus ensuring Resistance - 1/6
perfect and guaranteed | S-G&F‘; Binocugaé
erformance. L oke - - 3/6 F MAGNUM
s POTENTIOMETER

A comprehensive range of lists, including a booklet on S S ;:f,,:fi:f’"p'"
the * Stenode*’ Receiver—Free on request. 1 megohm -

BURNE-JONES & CO. LTD.,

s MAGNUM '’ HOUSE, 296, BOROUGH HIGH STREET, LONDON, S.E.1.
Telephone: HOP 6257 & 6258.
Scottish Agent: Mr. ROSS C. WALLACE, 54, Gordon Street, Glasgow, C.1.
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J.B. DIFFERENTIAL.
‘00015, 4/-. 0001, 4/-.

Insulated centre spindle. Bake-

lite dielectric between vanes.

Also made in capacities of *—
‘0002, "00025, "'0003.

»,
£G rrape NP

Small dimensions.
Ebonite insulation.

SPECIFIED

J.B. MIDGET, -00004.
Complete as illustrated, 4/

Loa,y pu’m'mum capacity.
Rigid one-piece frame.

Also made in capacities of —-"00025, ‘0002,
‘00015, '0001 and "000025.

PRECISION INSTRUMENTS

_.:Idvem'sement of Jackson Bros., 72, St. Thomas® Street, London, S.E.x.

April, 1932

J.B. POPULAR.
Slow-motion type (35/1).
Capacity, ‘0005. Complete with 3°
dial, 8/6. Extra heavy-gauge brass
vanes. Rigid nickel-plated frame.
High-grade ebonite insulation.
Also made in capacities of =—"0003,
'00025,°00015.

Telephone : Hop 1837

For Gardening
Friends

THERE is no happier gift for gardening friends
than a copy of POPULAR GARDENING

ANNUAL. This very useful book is an
illustrated budget of information for Amateur Gar-
deners. It contains an immense amount of informa-
tion, seven coloured plates and twenty-four art plates
from photographs and diagrams.

il

Now on Sale
at all
Newsagents,

2/6

NET
Get
YOUR

Copy
TO-DAY
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‘FIFTY’ REPRODUCER—

*“Wireless World"' Test Report
on the R. and A. FIFTY is an
elogquent tribute to its quali-
ties :

‘‘Betweén 200 and 4,000 cycles
the characteristic would deo
credit to a moving coil . . .
there is a perceptible response
as low as 75 cycles. . . ..
Reproduction of speech com-
parable with that of 2 moving
coil.”

Your radio dealer. can supply
the R. & A. FIFTY, which is
meoere than moderately priced
at sixteen shillings and six-
pence. If any difficulty,
write us.

Desm-ibtive Leaflet
Post Frce on request.

REPRODUCERS & AMPLIFIERS, LTD.,

FREDERICK STREET, WOLVERHAMFTON.




April, 1932

IMMEDIATE DELIVERY

PILOT
AUTHOR
KITS

EXACT TO
MR. JOHN SCOTT-TAGGART'S
SPECIFICATION

C.0.D., GASH or H.P.
KIT=-BITS

Selected Components

CASH or C.0.D.

We pay all Post charges on all orders over 10/

“S.T.300”

You pay the Postman.

A.C.

£ a d
2 Lotus -0005-mfd. slow-motion tnning condensers 13 o
Peto Scot.t -00004- mtd air-dieleciyic variable condenser 3 6
Pair Telsen ‘“ 3.T,300 " coils 11 6
Wearite oufput choke, H.T. ] . = e 12 e
Set of specified valves .. g w2 15 o
Specificd cahinet o

“S.T. 3007 BATTERY MODEL

£ 8. d.
1 Pair Colvern “‘8.T.300” coils .. .. 12 0
2 Ormond xlow-motion condens(rs X 13 o
3 Valves as specified 119 0
Cabinet as specified - 15 0
A NVERS N K' These components will
convert  your  Battery
"ST3oo Y to the new A.C. Model described (this month.
£ 5. d.
Peto-Scott panel, 167 X 77, ready drilied 4 6
Peto-Scott 00004-mfd mr-d:elt.c(-nc coudenacr 3 6
W.E. horizontnl 5-pin valve holder 10
W.B. 5-pin_valve holders 3 18
Wearite T.5 .outpnt choke -3 e 12 6
Lissen -001-mfd, ﬁxed condunser = e E: 10
Lotus jack and plug. No. 3 - = o 4 6
TL.C. 1-mfd. fixed condensers - 5 8
Formo malns type 1-mfd, fixed condcm\cx for joud-
speaker circuit 2 8
Lewcos 600-ohm Spnghcnl resmlnncc . 9
2 Lewcos 1.000-ohm Spaghetti resistances -.. 16
Lewcos 60.000-ohm Spaghetti rvms(anw 16
Lewcos H.F. choke. type 11 = BT 6 O
Lissen H.F. choke. disc type .. v e 2 0
R.XI. Parafeed L.F, traunsiormer. 6-1 .. .. 8 6
Dubilier 1-mfd. fixed condcmer- type 9200 5 6
A.C. valves, as specified o R 2 15 0
£5 17 7

CASH or C.0.D. £5-17-7, or 12 moathly payments of 10/9.

RECOMMENDED ACCESSORIES

* HEAYBERD ELIMINATOR * M.W.1.” As specified
by -the Author for the A.C.‘ S.T.300.” CASH or C.O.D.
£6 7 6 or 12 monthly payments of 11/8.

ULTRA IMP Permanent Magnet Movm% -Coil Speaker with
input transformer. CASH or C.0.D. £2 15 0 or 12 monthly
payments of 5/-

ALWAYS FIRST—ESTABLISHED 1919

77, CITY ROAD, LONDON, E.C.i. Telephone : Clerkenwell 9406-7-8.

A.C. MODEL

THE WireLess CONSTRUCTOR

as described in
this month’s issue.

PILOT AUTHOR KITS IN SEALED CARTONS

KIT A” Soniia

CASH or £570

C.0.D.

or 12 monthly payments of ‘9/10-
Specified Valves £2:15:0
Specified Cabinet 15/-

KIT 13 c 1]

-Authors Kit, com-

KIT “B”

+ Author’s Kit,

with

i valves less cabmet :g:f({ecag‘;;,‘eh,. bl‘l,é\ll‘;g:
CASH or C.0.D. Eliminatork.

CASH or C.O.D.

i £8.17.0

tor 12 monthlyfay-

or 12 monthly pay-
Uy ! ments of 16

ments of 14

i
i£8.2.0

FINISHED INSTRUMENT

Complete with
£1 0 O 1 0 U ﬂ valves and cabinet
but less Eliminator*.
Factory wired—Aerial tested—Royalties Paid.

or 12 monthly payments of 19/3

essrntlal accessory for the A.C.* S.T.300.”

The Heayberd Eliminator Type M.W.1. (£6-7-6 Cash Price) as specified by the Author is an

This is the Kit of Parts actually used
and specified by John Scott-Taggaﬂr!

.
Peto-Scott panel. 16'x7' ready dnlled 4
Peto-Scott baacboaru 167 x 10°
Terminal strip, 16" X {
2 Lotus -0005-mfd. slow motion {uning con-
dengers 13
1 Peto - Scott  -00004-mfd  air-diclectric
variable condenser
1 Ready Radio -00015.mfd differential ro-
action condenser
Telsen -0001-mfd. dm‘cxcnhal oondcuur
Pair Telsen ‘ 8.T.300° =
W.B. horizontal vul\'c holdcr
W.B. 5-pin valve holders ... 5
Lewecos 8.G. H.F, choke. No. 11 ...
Lissen rcaction typc H.F. choke ..
Ready-Radio 3-point push-pull s\\iu:n
R.T. Parafced L.F. Transformer, 6 :1 ratio
Wearite H.T.5 outpm: choko 1
Dubilier 670. -0001-mtd. ﬁted condcn»cr
Lissen -001-mfd, fixed conden
‘Grl?ham Farish ‘* Ohmite o 1 mcg grid

Lotus No. 3 i)nck and plig
.,'Dubllxer l-m condeusers, type 9200 .
T.C.C. d. condensers
| Telsen l-m!d condenser, for
L.F. tranaformer
1 Formo mains type lm(d condcnser lor
Joud-spcaker output eirouit H
Lewcos 600-ohm Spaghetti registance
Lewcos 1.000-chm ﬂgnghettx rcsisl'mcca
Lewcos G0.000-ohm pa;.hct.m resiatance
0 Belling-Lee type “ R terminals
Peto-Scott “ 8.T.300 E sereen o
Peto-Scott slhicet copper foil, 107 X 77
@Qlazed connecting wire, screws, twin flex, ete. 1

Use this detailed Price List when ordering
parts for the A.C. ' S.T.300.” Any items
sent separately. If value over 10/., sent
ga:-;lage Paid or C.0.D.—all Post charges

T

12}

-

HNDEE N N Gaide HHI\)WHN?}HHH”N
QNOOONBPE W VAN COINIOONQICD O © WWH'

coupling

If required, add 1118 to each monlhlx payment.

BATTERY

MODEL .2t

Author’s Kit less
KlT (X1 A 7%

valves and cabinet
CASH or

C.0.D. 2,6

or 12 monthly payments of 6/8
Valves as specified £1 :19:0
Cabinet 15/"

K"- 113 c 1]

KT g™

' Author’s Kit, with Author’s Kit, com-
ivalves, but less plete with valves
i cabinet. and cabinet.

. CASH or C.0.D. CASH or C.0.D.

£6.6.6

or 12 monthly pay-
ments of 11 fa

1£5.11.6

: or 12 monthly Pay
E ments of 10/3

FINISHED INSTRUMENT

£7:12:6
3 ., . wired — Acrial tested

CASH or C.O.D. —Royalties Paid.

*Complete with valves
and cabinet. Factory

or 12 monthly payments of 14/-

This is the Kit of Parts actually used
and specified by John Scott-Taggart

1 Panel, 16*. X 77 x 3/16", ready drilled
1 Telsen 0001 d]ﬂcrent,iu.l condenser, with
black knob g

2 Telsen 1-mfd. Mansbridge condensers

1 Telsem binooular H.I. chokc

2 ReadiRad 3-polnt switches ...

1 ReadiRad -00015 diff. condemser ..

1 Peto-Scots atan(&.rd screen, 10¢ X 67,
with noteches filed

1 Peto-Scott terminal strip, 16¢ x 147 X
3/16", ready drilled &

1 Peto'Scott baseboard, 167 x 107

1 !(')ggc')-Scott copper shcct. 10' 72 about

2 Ormond -6005'mfd. 8.M. condenscia

1 Pair Colvern ‘ 8.7.300 colls with sup-
porting pillars, specml “8.T.300 * wind-
ings and terminal connections ...

1 Dubilier -0001-mfd. typc 670 condx.mwr

1 Gra.ham Farish ‘“ Megite # 1-mog.- grid

ak &
1 I.ewco H.¥. reaction chokc Rel. M.O.
1 Lewcos 8paghetii resistance, 20.000 ohms
1 V'u'ley ‘* Nirlet L. P t,r'\nslormer.
3:5:1, type D.P.21
2 Lotus \nlve hoiders,” type T.H.K
1 W.B. valve holder- (S G. honzontnl)
10 Bulgin terminals, ‘mark:
-00004-mfd.

1 J.B. wmidget condcnl(-r

Use this detnled Pnce List when ordering
parts for the * S.T.300.”” Any items sent
separately. If va.lue over 10!., sent Carriage
Paid or C.0.D.—all Post charges paid.

AN 22

i

WH H D NWO
o0 ww © occap 0

»”

-

LR HNE M
(-1 1-T-1- /B 11 B -1~

Messrs. PETO-SCOTT

€0. LTD. 77, City Road, London, E.C.1.

ADDRESS.....

Please send me C.0.D./CASH/H.P.

*S.T.300” BATTERY MODEL KIT A/B/C.

A C. *“S.T.300 ” KIT A/B/C with/withbout specified Eliminator.
for which I enclose £ [

OABIRE. . oo i R

(Strike out wording
not applicable.)

d. CASHIH.P. Dcposit,

LTD.

CO.

........................... W 0.4132.
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62, HIGH HOLBORN, LONDON, W.C.2. Telephone : Chancery 8266
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JUNIOR = |

Now, to meet an incessant
demand, we introduce the
Pertrix JUNIOR, a non-sal-
ammoniac battery, at a popular
price.

At its price there is no other
battery to equal it, no other
battery which will give the life
or possess the same capacity.

All the skill and the high -quality
material that goes into making
the most expensive Pertrix batteries

goes also into making the Pertrix
JUNIOR.

MADE AT  REDDITCH® BY BRITANNIA- BATTERIES, LTD.

For those whose re-
quirements are met by
a cheaper battery, we
make the JUNIOR.
Worthy to bear the
Pertrix name. Of its
kind and at its price
by far the best.

100 volts. 120 volts.
9l-  11-
Advt. of Britannia Batteries, Eivitted, 283, Skaftesbury Avénue, London, W.C.2. Telephone : Temple Bar Y971. CVS—10
320
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THE tremendous success of the
“S.T.300 ” is by now a matter
of common knowledge. De-
signed by John Scott-Tag gart it
marked in no uncertain way the im-
portance of his return to radio jour-
nalism and the enormous interest
which hundreds of thousands of
readers take in his set designs.

Sound and Efficient

And it is inevitable that in these
days of rapid progress, when electric
light mains are available in the homes
of millions of people, that extremely
great interest in the “* S.T.300 7 set
for A.C. mains should be aroused.
Consequently, in response to the
almost frightening number of requests
from readers for an A.C. version, we
feature in this issue of THE WIRELESS
ConsTrUCTOR Mr. Scott-Taggart’s
“8.T.300 ” for use with A.C. valves.

The set'incorporates automatic bias,
and also automatic bias switching in
* combination with the pick-up.

It is unnecessary on this page to
enlarge upon the technical qualities
of the A.C. “8.7T.300 ” set. A brief
glance at Mr. Scott-Taggart’s fully
descriptive article on other pages
will convince those readers who
have been waiting for an A.C. version

of a thoroughly sound and efficient

set that here, in the “ 8.T.300,” is the
very thing they have been looking for.

A Leading Article

Mr. Scott-Taggart also contributes
in this issue another important article
based on the controversial subject of
band-passing. “Is Band-Passing a
Craze * 7 asks our distinguished con-
tributor in an article which contains
several *‘ straight-from-the-shoulder ”
remarks about this interesting topiec.

Another feature from Mr. Scott-
Taggart’s pen which is introduced

Tue WireLess CoNSTRUCTO 2

ELENS CONSTRUCTOR

rnnushed by the Amaigamnated Fress, Ltd., Pteen ) —

wav House, FParrinddon Stroné ‘I'ondnu

THE , o

[EDITORS
s CHAT

number.

This month we are able to present to readers an unusually attractive
It contains not only details of an “S.T.300" for A.C,

mains, but also several other powerful articles from the pen of John
Scott-Taggart dealing with important aspects of radio to.day.

There are also

how-to-make details of two units, and readers themselves have contributed one

most enjoyable feature in the form of letters to the designer of the “S.T

in this number of THE WIRELESS
ConstrUCTOR i3 entitled ‘‘ From My
Armchair.” This is & new series of
articles in which, month by month,
Mr. Scott-TaUgart will mformally
chat to readers about divers radio
matters.

Among other features in this issue
we should like to draw our readers’
attention to the two easily-made novel

.300.”

The B.B.C’s announcement of
the rebuilding of Daventry National
and Midland Regional transmitting
stations must have come as something
of a surprise to most listeners. In all
probability the D.N. and M.R. trans-
mitter will be rebuilt in the neigh-
bourhood of Droitwich. For some
time past one of the B.B.C.’s mobile
transmitters has been engaged in

“THE WATCH ON THE RHINE”

L4 Q‘ﬁi‘

-~ (&S

LL&L

< W

envm
x s

PR A

¢

This is om, of the German radio engincers employed in watching wave-lengihs and
¢ policing *’ the cther to prevent hetcrodynes and similar iroubles.

and useful units—one, the “Uni-Amp.”
This is & complete single-valve ampli-
fier, which may be immediately linked
up with any existing set; and,
secondly, the pentode output-unit,
which enables a pentode valve to be
used very satisfactorily with most
ordinary receivers.
321

testing the suitability of ‘various
sites in the neighbourhood.

It is understood that one of the
main reasons for the decision to re-
build the station on a new site is that
the new Empire transmitter would
clash with Daventry National and
Midland Regional on the present site.

v
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Bandmaster’s 15th and Best Set

18, Upper Plymouth Grove,

Longsight, Manchester.
Sir,—Having built up Mr. J. 8.-T.’s
“S8.T.300,” I got it going straight
away. Marvellous and incredible is
my verdiet, and I know a little bit
about building. This is my fifteenth
set, and far away the best—nothing
to compare with®it. Station after
station rolls in ; they seem to be
waiting behind each other just ready
for work. I also tried a pentode.
It’s a great set with a pentode (using

a Varley D.P.9 choke).
Yours, etc.,
W. WiLsoN, Bandmaster.

Sixteen-year-old Boy’s
“S.T.300” Success
101, Hampton Road,
Redland,
Bristol.
Sir,—I am very pleased
with your “8.T.300.” 7
Last October I purchased .-
a commercial kit set, and
was not altogether pleased

April, 1932

ritain Acclaims

Unprecedented enthusiasm has been
wonderful three-valver that was
Constructor.” Read these representa-
have built the set and astonished

with it. T decided to build a new set
and, being only 16} years old and no
exceptional radio fan, I looked round
for a suitable set. On Thursday,
January 14th, I was told by a wire-
less dealer that a new set was coming
out next day designed by a well-
known expert. I decided to build the
set. The parts arrived on Wednesday,
the 20th. By 10 p.m.
on Thursday night I had
the set going.

I have not yet logged
or counted the various
stations I have received,
but I am sure my list
will be very large, con-
sidering the aerial  have
got—which is not very
good.

I may say that I am
now a real fan !

Yours truly,
W. T. Mepwavy.

[This letter is not only
a testimonial to the set’s
efficiency, but to the
rapidity with which it
can be built.—ED.}
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Nottingham Reader’s Delight
81, St. Stephen’s Road,

Swinton,
Nottingham.

Sir,—I feel I must write and tell
you how delighted I am with the new
set I have just constructed—the
“8.7T.300.”

Although I have had a set for abou?
two years, I am by no means well up
in wireless, but I decided to construct
the set just designed by you. I have
just completed it and got it working,
and I must say the simplieity with
which I followed your instructions
made the building of the set a real
pleasure, and it surpassed my ex-
peetations both in volume and tone.
The only difference I made was that
I put in a Lewcos transformer and
included a fuse bulb.

Yours sincerely,
A. H. DexTorm.

First Set—Over 40 Stations

310, Woodstock Road,
Belfast.

Sir,—Please accept my best wishes
for your latest set, the “8.T.300,”
which I built in two evenings. I find
it very satisfactory. as it has done the
greater part of what you claim. I
have tuned in at least 40 stations at
good strength at first attempt.

This being the first
set I have built, I can
recommend it as a
set easily constructed
by any amateur.

Yours truly,
J. Pace.

wssensssasanErnnnziannennsy
ETlm designer of thea
:48.7.306"—Mvr.John §
sScofl -Taggart,
EI".lm-sl P.—awcith the
E original set,

v
{smannessesnsnswesvrensagsane

senma
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the “S.T.300” Receiver

aroused by John Scott-Taggart’s
described in the February ‘“‘Wireless
tive letters from delighted readers who
themselves—and their friends!

“Does All You Claim”’
10, Elbourne Road,
Tooting Common,
London, 8. W.

Sir,—I am just writing to let you
know that I have built your
€¢S8.7.300,>’ and find it the best
‘ Three ** I have ever come across,
and it does everything you eclaim
for it.

I built exactly to specification,
except that I used a Ferranti A.F.5
transformer.

The ““ 8.T.300 ” is nearly as selec-
tive as my super-het., but with this
difference—that for all-round listen-
ing 1t is superior because of the clear-

ness of reproduction on foreign
stations, and freedom from mush.
Yours faith{ully,
H. T. RoBERTS.

P.S.—I use a Regentone W.1.A.
eliminator for the H.T., and the
“ST.300” gives no trouble in the
way of hum, etec.

Scotland Hails the “S.T.300”
27, Deedes Street,
Airdrie,
Lanarkshire.

Sir,—It gives me great pleasure to
congratulate you on such a fine set as
the “S.T.300.” I have just ecom=
pleted it, and the stations logged
were more than I ever got previous
to the * $.T.300.”’

The selectivity of the set is great.
I will tell my wireless enemics about
it, as there Is great rivalry between
tis as far as this goes.

The foreign stations come in a treat.
To-night I tuned in over 30 stations,
and this was my first night. The
tuning is new to me, yet I bet I will
log another 40 before the end of the
week. I.am only nine miles from the
Glasgow station, and this was my
trouble before I met your “8.T.300 ™ ;

but it doesn’t trouble me now, thanks
to you.
Yours faithfully,

P.8.—I shall be pleased to give a

trial to anyone near here who would

like to try it.

E I T T T

SPECIALLY MENTIONED

BY OUR READERS
SELECTIVITY—

¢ A revelation.”—* At least forty
stations at good strength at first
attempt.”— Selectivity-is great.’”

QUALITY OF REPRODUCTION—

“ The quality | am having now
with the ¢S.T.300’ is just per-
fect.””—‘For all-round listening
it is superior (to a super-het.),
because of the clearness of repro-
duction on foreign stations.”

SUNTUSHIERIE T e

L T T

STTEHONEHIH NI

Reader Scraps His Super-het.
Spofiorth, Harrogate.

Sir,—Having built your ““ 8.T.300,”
I should like to let you know what
amazing results I have obtained.

The set has only been working
three days, but I"have logged nearly
60 stations—all at excellent volume
and quality.

The selectivity is a revelation for
a set so simple, and for my locality
is all that can be desired. I am using
a Mazda P.240 in the output, and use
a B.T.-H. permanent-magnet moving-
coil speaker, and can -get enough
volume to fill a dance hall.

It may interest you to know that
for the last six months I have used
a six-valve super-het., but have now
scrapped it in favour of the
¢§,7.300**; and, although it
sounds rather tall, I find the

323
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“¢$.T.300 >* definitely better for
range, power and quality.

Speaking about quality, I have
owned dozens of sets during the last
year or two, but the quality I am
having now with the “S.T.300” is
just perfect—much better than most
expensive commercial sets.

“ HIGHLY SATISFIED.”

[This reader encloses his name and
full address.—Eb.]

Three American Stations!
* Rhodesia,”
Greenhill Lane,
Wortley, Leeds.

Sir,—I got my “S.T.300” -coils
yesterday, and by night was ‘““on
velvet.” I read and re-read your
article in the ConsTRUCTOR—and
wondered ! (You know what I mean)
—seeing that I have tried about six
circuits since Christmas with more or
less moderate sets. Here the Northern
Reg. is _particularly troublesome.
However, I need not have had any
doubts, as I can go back to your
“8.T.100 ¥ days—and other sets of
yours—so I should nearly know you
by now.

Most of the old favourite conti-
nentals returned, when I thought they
had said good-bye for ever,” with
N. Reg. and N. Nat. at each end of the
dial. And now—Ye Gods! I even
received 'Langenberg after a few
minutes with barely a whisper from
the Big Fellow ; also, approximately
40 stations on L.S. after completing
receiver last night. And, last but
not least, after 1.30 a.m. I got
through to WBBM, WEATF,
W B AP. [Americans.—Ed.]

I thank and take my hat off to you.
YOU HAVE NOT LET US DOWN'!

Yours faithfully,
J. RuopEs.
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Praclical notes on what stations to loolk for and leow to get the foreigners
that are coming over well.

PART from one or two periods
during which bursts of atmo-
spherics have been trouble-

some, the conditions for long-range
reception in the past few weeks have
remained almost ideal. And two
incidents which happened to come
‘directly under notice will serve to
show how particularly-good-conditions
are for sensational reception.

A Pleasant Surprise

The first instance was that of a set
builder who .was making a straight
detector and two L.F. set with two
circuits of tuning preceding the de-
tector.

The tuning on this class of receiver
is bound to be sharp, and 6ne would
not normally expect maximum long-
distance results to be got from it
without a few weeks’ experience in
handling the dials ; but the construc-
tor who made it got the shock of his
life when he first attempted to tune
- * * £

He had been trying to finish it

before the dance music from London
closed at midnight, but was not suc-
cessful in this, and it was about ten
- minutes past twelve hefore the bat-
‘teries were: connected up.. - Just to
make sure that the set sounded lively,
and in the hope of tracking a late
European, he:switched on- and. tried
his luck at reception.

Aforesaid luck was right IN, for
the first station he heard, coming |
through fairly loudly,wasan American.
And the first announcement coming
from the loud speaker was: “ This is
W GY, the General Electric Co.’s
station at Schenectady, New York.

Not Very Difficult

Numbers of other people have
succeeded in picking up America in
the small hours of the morning on
‘perfectly ordinary sets and on ordinary
wave-lengths ; one of the best stations
being WP G (“the World’s Play-
ground "), which can be heard coming
in a few degrees above the London-

National programme, when condi-
tions are superlatively good.
Generally there is no way of know-
ing whether it will ‘be a good night
for reception or not, and the en-
thusiasts who sit up are often dis-
appointed (though the thrill of tap-
ping into an American programme
direct across the Atlantic is certainly
worth a night’s vigil or two). But the
second instance .of good reception
occurring during the past few weeks
was a sensationally satisfying one.

The men on the spiral staircase are the tail

of an army of cl ding from the

top of Berlin’s radio tower after giving it

an annual clean. I takes about 5 tons of
paint !

-4
rs dese

On this occasion the receiver was
a super-heterodyne, and while comb-
ing the wave-lengths round about
280 metres to ascertain what the
distant European stations were doing
the owner was surprised to tune in an
American programme before midnight.
In this case the station was Hartford,
Connecticut, W T I G, on 283 metres.

On a really good night, with a good
set, so many Americans can be tuned

mm that the most sceptical sceptics -

would be completely convinced that

there is no European relay or other
324
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such explanation to account for the
results.

The only inference that can be
drawn fram the facts i1s the rather
amazing one that American pro-
grammes from many stations are re-
ceivable quite easily in this country.

* Ed g

So far as Europe is concerned, day-
light reception continues to- be
phenomenally good, and it is sur-
prising what a number of programmes
and interesting items there are on the
air during-daylight hours. Hilversum,
for instance, on 299 metres, is worth
watching for any time after breakfast,
and Seyeral' of the German stations
start off before 6 a.m.

An Unknown Station

On the long waves, Warsaw has
been worthy of its kilowattage, and
all the Scandinavian stations have
been in fine form, with Kalindborg
particularly vigorous.

Considering the power employed,
this station can certainly claim to be
one of the marvels of Europe’s broad-
casting, for its range and reliability
arc almost phenomenal.

" i

Several readers have been querying
who is the very long-wave transmitter
giving music without announcements
right at the top of the wave-band near
Huizen.

Actual details of this, sufficient to
identify it, have not been forthcoming,
and at the various times1 have tried
for it the station has been pro-
vokingly absent. Can anyone throw
any light on these very long-wave
transmissions ?

The Prague Plan

Although a great deal has been said
against the Prague Plan, it is defi-
nitely working well in the main, for
hgterodyne interference has been
conspicuously rare when one con-
siders the numbers of programmes
which can be received and.the real
punch with which the various stations
are arriving.

No doubt the fine weather will
soon be taking the edge off the really
long-distance reception which is now
possible, but there is every evidence
that this particular scason will long
be remembered as one of the very best
on record.

If it is fair to pick out a few stations
where so many are good, the following
are worthy of special attention:
Trieste, Heilsberg, Hilversum, Bor-
deaux, Brussels No. 2, Brno, Toulouse,
Radio-Romande, Katowice, Bero-
munster, Prague and Brussels No. 1.
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Sonm_say three stages of amplifi-
cation are needed for radio-
gram work and some say two
are enough. Which is right 2 Well,
like all such matters, it all depends.
Three are always enough, but two
will do the job only when certain
conditions are fulfilled. The amplifier
must give really powerful magnifica-
tion, the pick-up must he sensitive,
and great volume must not be ex-
pected. Kven then there will be little,
if any, power in hand.

How Many Stages?

So if you want colossal volume, or
wish to have plenty of power in hand,
and have to use a somewhat insensitive
pick-up or use low-mag. valves in
your amplifier, then three valves are
indicated. But many recetvers,
especially those using H.F. amplifica-
tion, have only one L.F. stage.

The detector can be used as an
amplifier for pick-up work, and the
question then arises as to the best way
of providing the third stage. This is
where the “ Uni-Amp ”’ (the universal
one-valve amplifier) can fill the bill
very nicely.

It enables an extra stage to be
introduced hetween the detector valve
and the pick-up, and also supplies a
volume control just where it is wanted
—across the pick-up itself. And you
don’t have to make any alterations to
che set at all.

An Ideal Unit-

In circumstances such as these the
old method of just sticking another
I.F. stage after the set does not
“““line up ” at all. Remember you
have a power valve in the output
position, and most likely an eutput
filter or transformer.

Before you could add another L.F.
stage the valve would have to be

HE'UNI-AMP'

LRI LG R R

This “ add-on "’ amplifier has a
cirenit which can be changed in a
maoment from onc specially snited
to pick-up worlk: to one for use
after a detector valve for loud-
speaker radio reception.

By A. S. CLARK.

NIRRT s s i e

LRI i e

EHHITHIHHTHHIHTTE

=

changed for one of the L.F. type, and
the output arrangements would have
to be removed and connected up again
after the extra valve. All-of which
“we are able to avoid.

But suppose we want to add an
L.F. stage to a receiver that has no
such stages, so that it will work a
loud speaker on radio. Here the

objections just raised do not crop
up, and the ““ Uni-Amp >’ is once more
able to fill the bill very nicely.

If you glance at the circuit diagram
you will see two little amplifier
schemes shown at the top. Circuit
One is the arrangement of the * Uni-
Amp ” when used in the first way
described, and Circuit Two the same
amplifier as it is used following a de-
tector valve. -

Alternative Circuits
In the one case the transformer pre-
cedes the valve, and in the other it
follows the valve. How, you will
mquire, can two completely different

| circuits apply to the same amplifier ?

EVERYTHI_NG ON JUST A SIMPLE PANEL

Neo baseboard is used in the construction of the amplifier, and it is connected up into

of an adapt

325
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plug which fits into a valve holder on the recesver,
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Circurr One Crecurr 7o
THE **UNI-AMP "’ —continued Usive Pruc 8- e A N UsinG PLUG A @7 Ay
NT G - BG o
) LA = : v et
And the answer is—the switch incor- S HT+2
porated in the “ Uni-Amp.” S
This is of the four-pole change- = .
over type, and by one movement it g ey
completely changes the nature of the T i T
circuit of the umit. It is this m- g
genious switching that gives the
universal property to this amplifier. L N - -
Connected up to the amplifier, by . .
means of flex leads are two valve 7 [CRe
adaptor plugs. To connect up in the | 2 ATES |
Circuit One manner, pll‘l.gB isused,and || o g Y
for connecting up as Circuit Two, use ‘\w: ’\m‘\
13 made of the plug A. P ] .
] 3 ] 1 Fe Y
The Two Plugs 174 1Ny
To put the plugs in use simply en- d ILJI\.--__-.L_' _______________ 1
tails the removal of a valve from the ! e ? ,
set and the insertion. of the plug in its e e S -
place. The valve is then replaced in ¥
the top of the adaptor plug and the |,,,,, <& -2
amplifier is then connected. e, 0 Ees . am
In the special diagramn al
— SEC O T conu ithes kel v
S Uni-Amp,”” with ils change-over
x ¥ " OUTPUT A switch, and in the ..s'r.n.all
AT+E) vy FBTENTIOMETER %»" + o gl ¥ el e
j l ¥ altering the position of the swiich.
=i o "B To the left is the drilling layout,
G T i and you 1ill see that an ordinary
Y %  gprung”’ valve holder is mounted
le— 5/8_> I /y v 578”+ on the ebonite.
| :
HT+ J J -
- : v You will find the diagrams are easy
to follow when you come to make u
! yot e up
| i U the amplifier. It is constructed on a
= I flat panel without a baseboard, and is
. /3/4: | best housed in a case of the instru-

g %
Prck- C o .
uP f 1 PZ,CPK
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ment type.

You can see how it looks when
completed.and fitted in such a case
by the heading photograph, which
also shows how the flex leads are
brought out at either end of the case.
Those dt one end are for the A plug,
and those at the other for the B plug.

The wires for the G.B. battery can
be brought out through the side of
the case. A separate hattery is needed
if one is not already in use in the
receiver.

g Easy to Build

Beyond. the adaptor plugs, with
which I will deal in & minute, there is
véry little about the construction re-
quiring comment. A very neat way to
arrange the flex leads to the plugs is.
to plait the three wires together and
bind the beginning and end of the
plait with a few turns of fine wire or
thread.

Both of the plugs are the same
when' purchased, but differ from one
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The

“ Uni-Amp "’ —continued

WHAT YOU REQUIRE

1 Ebonite panel, 6} x 4} in. (Perm-
col, Goltone, Lissen, Becol, Ready :
Radio, Peto-Scott, Wearite). 2
Instrument-type case for above :
(Camco, Pickett, Osborn, Gilbert, :
Ready Radio, Peto-Scott).

Four-pin valve holder (Telsen,
Lotus, Clix, Igranic, Graham Farish,
Bulgin, Formo, W B., Wearite, etc.).
Terminals (Eelex, Cl]x, Belllng &
Lee, Igranic, Bulgin). :
Four-pole  change-over
{Wearite, Utility). :
1-megohm potentiometer (Magnum, :
Sovereign, Wearite, Colvern, Ready :
Radio, Igranic).

[N

-

=

switch

-

1 L.F. transformer. (R.I. Hypermite, :
Telsen, Igranic, Lissen, Varley, :
Ferranti, Lewcos, R.I.,, Goltone, :
Atlas, Formo, Climax).

2 Valve adaptor plugs. See text. :
(Lissen.) E

2 Battery plugs (Belling & Lee, :

Igranie, Clix, Bulgin, Eelex).
Wire for wiring (Glazite, Lacoline,
Jiffilinx, Quickwire).
Flex, screws, ete.

another after they have been doctored
slightly. As obtained the plugs have
four pins underneath which fit into
any valve holder, and on top there are
four valve-leg sockets into which any
valve will fit.

The grid pin and -grid socket are
internally wired together, so also are
the plate pin and socket and also the
two filament pins and sockets. Around
the plug are four terminals, one joined
to grid connection, one to plate con-
nection and the other two to the
filament. points.

Removing the Pins

What you have to do to the plugs
is to take a hacksaw or file and
remove one of the pins on the under-
neath. In the case of the A plug it
is the grid pin that is removed, and in
the case of the B plug, the plate pin.

Having explained all that, I think
we can now get along to the connect-
ing up of the amplifier. First of all
we will suppose you want to use it

with a pick-up in the manner first.

described.

To start, you remove the de-
tector valve from the set and insert
the A plug, and then replace the de-
tector valve if it is of the L.or L.F.
type. If it is fot, place such a valve
in its place and put the detector
valve in the holder on the amplifier.

If you are using an L. type valve
as detector you will require an H.F.
or H.L. type valve for the amplifier.

There is no connection to the plate

terminal on the A plug, and the fact.

that the grid pin has been cut off
prevents any radio from breaking
through on to the record reproduction.

The leads from the pick-up are
joined across the terminals marked
for the pick-up on the amplifier.
Grid bias —1 will have to be plugged
in 3 or 44 volts negative, according to
the voltage required by the valve in
the ‘detector position of the' set, and

- 2 should be put into 1% volts
negative.

H.T.+1 can be plugged into the
maximum high-tension voltage avail-

H.T.42 do not have to be connected
up for this arrangement.

That completes the connecting up.
Volume controlling should be carried
out with the volunie control on the
amphﬁer any other volume control
that may be on the set being set at
maximum and left there.

On Pick-Up
If you follow out the connections
you will find that the scheme is as
follows. The pulses from the pick-up
go via the volume control to the valve
on the amplifier which is connected to

 the primary of an L.F. transformer.

able. The terminals output and (Please turn to page 380.)
THE WIRING FROM POINT-TO-POINT
i
PLuc B i >\
i
&+
ouTPUT
&.8~-/
\ i
Prck-Up
Apapror Leaos
SHEWN UNTWISTED
ForR CLeARNE SS
X673 o

The plu_;s, to each of whieh there are three connections, are wired up with flexible

ol

wires, and the
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job of c

cting up will onlu take a few minutes.
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Using an L.T. Transformer

T\ 0Es the 4-volt winding on an
L.T. transformer designed
for a four-valve A.C. set

give more than 4 volts when only two

valves are used ?” asks a Coventry

reader.

And this question is a’ useful
reminder, for the heaters of A.C.
valves may easily be over-run if
the load taken from the transformer’s
secondary is very much less than the
designer intended. In the case
quoted, for instance, the two valves
would impose only half the load, and
possibly the voltage déveloped ‘in
such circumstances would be exces-
sive.

11

An Extra Load
It would certainly be wiser to
impose an extra load by means of a
resistance capable of passing at

least 1 ampere, than to risk the damage
that might result from under-loading
the secondary.

TOO NEAR THE SCREEN

Many a good tuning coil is permanently
hampered in action by Leing fired in
place too close to a screem or other
large metal surface. This decreases
efficieney and restricts the tuining range,
80 always avoid the mistake that this
constructor is making.

A lucky Liverpool reader raises a
point that may prove of general
interest about milliammeters. His
good luck takes the form of an uncle
bent on giving him a birthday
present,
that he raises is:
milliammeter ¢

“ What good is a

A Curious Question
“1 know I ought to be pleased at
the chance of getting one,” he says,
“but when I come to think of it,
what exactly am I going to do with
it 2 I have heard that it can be used
to check distortion, but as my set is

and the intevesting Point

radio reception.
By P. R. BIRD

SRR i

SHUHUTEH LT

going perfectly at the moment, even
this would appear to be a white
elephant.

*“ It seems a curious question to
raise, in view of all that has been
said about the desirability of the
milliammeter, but what use is it
apart from measuring resistances
and such- more or less laboratory
tasks ¢ 7

This is quite a good point to make,
for there is a tendency for the useful-
ness of the milliammeter to be
taken for granted, whereas many
people no doubt would be glad of a
reminder of the ways in which it can
be used to help reception.
are some of the chief points.

Varying Readings
. If connected in the H.T. negative
lead of the set it will keep a check
on the total H.T. current. A note
should be made of the normal
current, and 1if the reading 1s one day
found to be higher it is a clear
warning that something is wrong.
Possibly a grid-bias plug is not

" making proper connection, or some

insulated connection somewhere has
failed, or a valve gone soft.

If, on the other hand, readings

show the H.T. current to be below -

normal, there may be a partial
failure in the H.T. supply to account
for this, or too much grid bias on one
of the valves—faults which might
not be noticed in the early stages,
or which might have proved puzzling
without the milliammeter reading.
Placed in the plate circuit of the
last valve, the milliammeter will
indicate distortion by ‘ kicking ” on
loud passages. Similarly, if it is a
sensitive one, it can be used in the
328
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plate circuit of the low-frequency
valve.

When the filaments have been
switched off, and the H.T. is on, the
milliammeter should show no reading
at all, but many a surprised reader
has notrced that in such a case a;milli-
ammeter wired in .thé negat,lve HT.
lead does not come to rest at. zero,
but on, perhaps, half a milliamp or so.

Waste of H.T.

On investigation he has found that
‘this is due to a dud condenser, or to
faulty insulation somewhere permit-
.ting’ a constant drain:on the H.T.
supply, even when the set is switehéd,
‘off. This is of particular importance
if the set uses dry batteries, for
such a drain is sure to shorten their
life considerably. ’

Embodied in a simple valve volt-
meter, the milliammeter makes one
of the handiest instruments with
which the experimenter can deter-

AAAAA

HOW IS YOUR SET BEHAVING < b

*

4 NOW ? 4»4:
':' If you are troubled by a radio
¢¢ problem, remember that the

¢ Wireless Constructor’’ Technical
Queries Department is fully
equipped to help you. b
»e Full details of the service, in-
¢ cluding scale of charges; can be
¢ obtained on application to the
¢ Technical Queries Department, e
““ Wireless Constructor,” Fleetway ¢
3 House, Farringdon Street, Lon- 3.
>< don, E.C4. eo
¢« SEND A POSTCARD on 00
receipt of which the mnecessary 00
application form will be sent by ..
» Teturn.

» LONDON READERS, PLEASE
NOTE. Applications shou.'ld not 33
be made .by telephone, or in 2.
person at Fleetway House or
Tallis House.

$ ozoooova

0666666 0666660
333332

€6060000060066

mine the effect of various coupling
arrangements, difierent types of aerial,
‘etc. And by connecting a sensitive
milliammeter in the plate lead of
the detector valve somewhat sindilar
effects are obtained, and a number of
interesting comparisons can be made.

Watching Tuning

Accurate tuning, for instance, can
be shown up on a milliammeter in
the plate . circuit of a detector far
better than by ear, and alterations
to the aerial, different earths, correct
adjustment for S.G. valves, etc.,
can all be * watched” by their
effects on the detector’s plate circuit.

There are, of course, many other
uses, but those named will at least
remind readers of the many valuable
aids to reception which such ax
instrument affords.
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N my desk*—before ever I set pen
to paper—are placed a dozen
letters from readers who have

worked the ““ 8.T.300 ”” set with A.C.
valves and have written to tell me of
the extraordinarily. good results they
bave obtained.

It makes me curious to know what

1 Pane! 16 in. X 7 in. (Permcol,
Peto-Scott, Becol, Wearite, Goltone,
Ready Radio).

Cabinet to fit, with baseboard 16 in, X
10 in. (Ready Radio, Peto-Scott,
Pickett, Camco, Oshorn, Lock,
¢ Moreo,”” Gilbert).

1 Terminal strip 16 in. X 1} in.
(Permcol, ete.).
‘0005 - mfd.
slow - motion
tuning con-

o

they have done—the circuit, the loud
speakers used, the components, and
so forth. Because here in this issue I
give my own version of my *‘ 8.T.300 *’
for use with A.C. valves. Perhaps all
readers who have-worked out their
own conversion models will write to
me giving details of changes, form of

THE PARTS NEEDED FOR “S.T.s” NO-COMPROMISE MAINS SET

R.1., Telsen binocular, Ready Radio
S.G., Wearite, Varley).

1 Reactlon type H.F. choke (Llssen, or
R.1., Lewcos, Varley, Telsen, Climax,
Wearlte, Peto-Scott, Ready Radio,
Tunewell, Sovereign; Graham Farish,
Lotus, Atlas, Magnum),

1 Three-point push-pull switch (Ready
Radio, or Lissen wave-change 3-pt.),

BASED UPON THE ORIGINAL CIRCUIT

273

densers (Lo-
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By JOHN SCOTT-TAGGART, AM.LE.E,, F.Inst.P.

The original ‘“ 8. T.300 " has already -achiesed an unprecedented

popularity, and in producing a model suitable for A.C. mains our

distinguished contributor rwill ewrn the gratitude of tens of thousands
more constructors.

grid bias, type of eliminator; valves,
ete. This data would grca,tly interest
other readers. Meanwhile, here is
my own “S.T.300” adapted to A.C.
mains.

There arc so many constructors who
already have mains units which they
like to apply to different designs

1 Jack and plug (Lotus No. 3).

2 1-mfd. condensers for aerial side of
screen (Dubilier type 9200, or Telsen;
T.C.C., Formo, Soverelgn‘ Peto-
Scott, Helsby, Hydra, Igranic).

2 1-mfd. condensers (T.C.C., or
Dubilier, Telsen). Note : These
condensers should he of the flat

tus, or Or-
mond, Polar
No. 2).

1 00004 - mfd.
max.low-loss,
low - minj-
mum,variable
air -dielectric
condenser
{Peto - Scott,

AerraL Coureem
000Cs MFO

AN
SO G 00045 MED [
£ }
i ANODE COUPLER
QO MFY
4 000! M.
7
—
0008
MFO *>II/_’

DiFF. PracT Cono'R

> ©0,000 ONMS

type for space reasons,
1 1-mfd. con-
coupling L.F.
J\)»i.:l transformer
OmT r2 (Telsen, or
» Dubilier,
loud- speaker
output cir-
cuit (Formo
“mains”

denser for
—(OMNT+3 |
' T.C.C., elc.).
Ourpur 1 1-mfd. con-
< denser for
type, or other

denser (Telsen, or Ready Radio,
Polar, J.B., Cyldon, Igranic, Graham
Farish). ;

1 Pair “S.T. 300 > coils (Telsen, or
Colvern, Goltone,Sovereign, Wearite).

1 Horizontal 5 - pin valve-holder
(#.B. Universal, or Parex).

2 Five-pin valve-holders (W.B., or
Enius, Igranic, Graham Fansh,
Bulgin, Wearite, Magnum, Telsen).

1 8.G. H.F, choke (Lewcos No. 11, or

............... Brerteiariaseitiransisiiiiisesresisesenn

or J.B. Mid- wied 250 -volt
get). L-V working
1 00015 - mfd. type).
differential o 3 Spaghetti
aeactio:ll‘ co(lil- 1 - liresistanlces
enser(Rea D 3 or values
Ra dg(o, o ’Lg—' [ 2T [ - e see article)
Telsen, J.B., L -~ ) (Lewcos,
Polar, ‘?yl_d‘?ﬂ, . The circuit incorporates all the oviginal ** 8.7 :300 7’ features plus certain modifications So vereign,
Dubilier, providing for full results with A.C. mains valves and pick-up switching. Varley,Tunp-
Igranie). : well, Igranic,
1 -000t - m4d. differential con- 1 L.F. transformer (R.I. Parafeed, Telsen, Bulgin, Lissen).

preferably1: 6 ratio, or Varley Niclet).

1 Output choke (Wearite H.T.5, or
R.I. Audirad, Ferranti BS).

1 -0001-mid. fixed condenser (Dubilier
670, or Lissen, T.C.C., Ferranti,
Telsen, Graham Farish, Goltone,
Sovereign, Igranie, Formo, Watmel).

1 -001-mfd. fixed condenser (Lissen, or
Dubilier, T.C.C., etc.).

1 1-meg. grid leak with terminals or
tags (Graham Farish Ohmite, or
Loewe, Igranic, Dubilier).

1 60,000-ohm Spaghetti
(Lewcos, ete.).

10 Terminals (Belling Lee type R, or
Bulgin, Igranic, Eelex, Clix). Note :
Large terminals should not be used, 3
owing to spaece considerations, 1

1 ¢ S.T.300*’ screen (Peto-Scott, Mag- :
num, ete.), °

1 Sheet copper foil 10 in. X 7 in.
(Peto-Scott, etc.),

Glazite, Lacoline, Quickwyre, Jiffilinx,

Screws, twin flex, etc,

resistance

329
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The

‘;S.T.300” for Your A.C. Mains !—continued

that I felt an all-eleetric “ all-in-one ”
model of the “S.T.300” would not
satisfy the majority of readers. My
own tastes would emphatically lie in
the - direction of an A.C. mains unit
{which should be adequate for A.C.
valve requirements) which could be
attached to any future designs, and
I advise readers who are planning to
use their A.C. to adopt this plan.

Converting the Battery Model

The battery model “8.T.300,” i.e.
the standard one described in the
February WIRELESS CONSTRUCTOR, is
eminently suitable for use on the A.C.
mains. The detector valve is de-
coupled (this is, of course, particularly
advantageous if hum and instability is
to be avoxded), and only the simplest
alterations are required. As I foresee
that some readers who have already
built or may build the battery set
will want to convert later, I have
made my A.C. set adhere to the same
general layout as before.

You will notice that from the
front the A.C. model looks almost
identical to the standard one. The
on-off switch is, however, replaced by

a pick-up jack, as the average con- |

structor with a mains set desires pro-
vision for gramophone reproduction.

The on-off switch, of course, is in-
serted in the feed to the mains unit,
which should give D.C. at 200 volts
and raw A.C. at 4 volts. Details of
valves and unit are given -separately.
The H.T. tapping for the S.G. screen
should be variable on the eliminator

that you avoid the error of using
one with too small an output for
the set.

I think you should ‘also consult
valve-makers’ curves to see what
current you will take (it may be as
low as 23 milliamps., but owing to

EVEN MORE POWER AVAILABLE

Aeriar Tuning

CONOR..
p ] WavECHANGE — Prcw-up
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Paner Lavour

Constructors need not fear that this is merely a battery set ¢ twvisted *’ round because
all the controls remain the same. On the contrary, it is an ** §.T.300 7’ re-planned for

and may be used as a volume control.

The total H.T. current taken from
the eliminator will vary according
to the types of valves used, and I
suggest, if you buy an H.T. unit,

PROOF CF ITS FUNDAMENTAL SOUNDNESS

1
i
1
i

oplimum mains resulls.

wide differences in types you may
take 30 milliamps.). I give values

. for some types later.

As regards circuit changes, these
will be seen by studying the diagram.
The grid of the first valve is given a
small negative potential by means of
an ‘“ automatic *’ grid-bias resistance
(shunted by 1 mfd.) between cathode
and “earth.” The L.F. trans-
former is resistance-capacity-fed, a
60,000-ohm spaghetti of good make
being used (and please don’t tie knots
in it '—spaghettis are kittle-cattle).

Transformer Ratios

The transformer itself—if a Para-
feed is used—is a 1:6 ratio model
wired as a 1:7 auto-transformer.
(You can,. however, use a standard
1:3 Parafeed wired asa 1:4.) The
Niclet used in the battery model
““8.T.300 ”” may also be used in this
mains set, but it should be wired as
a 1:4-5 auto-transformer.

The coils, condensers, chokes and
several other components have been
changed in this mains model, but
they are interchangeable with those
previously used, and no particular
significance attaches to the change.
I do not advise the use of high-

The fact that the mains version remains fundamentally similar is proof of the sound-
ness of the original ** 8.7T.300 *’ conception, for the high efficiency of A.C. valves calls
for very special design if a full pgﬂo_r:nm_nce plus complete stability arc to be obtained

——

minimum -00004-mfd. aerial couplers,
particularly in this A.C. version,
where the amplification is so great
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The “S.T.300” for Your A.C. Mains1—continued

“SPAGHETTIS” FOR SUPPLYING AUTOMATIC GRID BIAS

Automatic grid bias is applied by means of the voliage drop across resistanees, which

are connccted to the cathodes of the various valves as shown here and in the wiring

diagram. In the case of Vy the bias is automatically removed when you switch over
from gramophone to radio.

owing to the greater mutual con-
ductance of most A.C. valves. Keep

There is no volume control in
the set, because for radio the S.G.
tapping on the eliminator will serve,
and there are also the selectivity
controls which may be used. For
gramophone purposes an external
volume control is now so common
that a fitment on the set was deemed
unnecessary.

Feeding the Loud Speaker

I have used an output L.F. choke
and 1-mfd. condenser for feeding the
loud speaker. It may be as well to
point out that the two 1-mfd. con-
densers next to each other on the
L.F. side of the screen are of the flat
pattern. Cylindrical omes could not
be fitted in this space unless the base-
board were carried farther back. The
terminals mounted on the terminal
strip should be of the threepenny type;
the larger variety would project too
far inwards in this set.

I have fitted a safety condenser of
001 mfd. in series with the -0001-mfd.
differential, as the clearances in the
latter are on the small side.

CHOKE-COUPLED CUTPUT FOR THE LOUD SPEAKER

to the types advised if you want maxi- |
mum control and selectivity.

The small negative potential for
the grid of the detector valve when
the latter is used as the first amplifier Il
for gramophone work is obtained by
automatic grid bias. The values of
all the grid-bias resistances depend on
the makes and types of valves used. “
I give a separate table for these, but
the valve makers will always assist
readers who require special advice or
information.

Radio-Gram Switching

The change-over from radio to
gramophone 1s effected by switching
over the grid of the detector from the
anode tuned circuit to the pick-up
plug, which hasbeeninserted in a jack
chosen because of its reasonably low
capacity and very couvenient ter-
minal arrangements, which obviate
soldering to tags—an unpleasant task
to many constructors ; when radio 1s
being received, the automatic grid-

bias resistance of the detector is

shorted by contacts on the jack, but

| In the right foreground witl be seen a large fixed c

that is jeined to the loud-

when the pick-up plug is inserted
the grid bias comes into action.

speaker terminal. In conjunction with the adjacent L.F. chokc it feeds the loud speaker,
but prevents the flow of direct current throngh it—an arrangement making. for both
stability and safety.
TN
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The “S.T.300” for Your A.C. Maihs '—continued

The stability of the whole set is
very good. The H.F. side is perfectly
satisfactory, but if any departures
from the design cause a tendency to
oscillate, a small movement of the
anode coupler knob to the left will
remedy the trouble.

Such tendency to oscillate may
occur on the long waves if you use a
different push-pull switch than that
specified. This applies to battery
models as well, and is due to capacity
coupling hetween the circuits. The
switches mentioned have a metal third

contact rod which acts as an earthed
screen between the other outside con-
tacts.

Please note that if a 1:3 Parafeed or
a standard Niclet is used the coupling
condenser (nearest to it in the draw-
ing) is preferably of } mfd. capacity.

THE DESIGN FOR USING INDIRECTLY-HEATED VALVES
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Note the twisted flex leads that are uscd for connccting the filamient terminals of the valve holders to the 4-volt A.C. supply.
The anode coil is mounted on the supporis supplied with it, exactly as in tie original ‘“ 8.7.300 ’ design,
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with here. The answers

Sowne of the questions most frequenfh[ usled in readers® letters aboul. the * 8.7.300 ” are dealt

Q. I havé built your ““S.T.300,”’
but find the condenser readings vary
somewhat from those in your list.
Why is this, and does it matter ?

A. The reason may be (a) difierent
condensers or (b) different coils than
those used. The first reason will not
atlect signal strength or wave-length
range, but on some makes you may
find a little * crowding ”’ of stations
at (usually) the bottom end of the
dial.” This only affects easc of tuning

and logging. The “law ™ of some
variable condensers is not properly
thought out in all types. For example,
with one condenser across a medium-
wave coil I found that a division was
equivalent to 32 kilocycles at the
bottom end and 8 kilocycles at the
top.

Differential’s Effect

If the coils are at fault you likewise
willi not lose signal strength, but
stations may “slip off ” the dial.
Ancther fault—also manufacturers’,
not mine !—is due to differential anode
couplers of slightly different capaci-
ties. The anode coupler provides a
small parallel capacity across the
tuning condenser. If -your anode
tuning condenser readings are so low
that some station just “ slips oft,” 1
suggest you move the coupler knob

a Ilittle to the left or right of vertical | %

{preferably to the nght if selectivity
permits ; a bigger cffect is ‘noticeable,
however, 1f the knob is moved a httle
to the left). The above fault is rare.

Q. The difference in readings
between the two variable condensers
in your set increases at the bottom
end. Why is this ?

A. This 18 because there is a
“ ballast ” capacity across the anode
coil due to the * stepping-stone”

y helpful )

effect in the anode coupler. The dis-
crepancy is lessened when the two
couplers are over to the right, and the
readings may even cross over. It
looks nice to see two columns of
figures reading identically, but unless
they are absolulely the same you gain
nothing. If you have to log the read-
ings for sixty stations it is 48 easy to
go back to 51, 54, as to 51, 52! And,
technically—provided the stations
come on the dials—there is no differ-
ence.

Q. 1 have a -0003-mfd. grid
condenser and a 2-megohm Ileak.

Can I use them on the “*S.T.300° 2 |

CONDENSER DIAL
READINGS

infs for those who have buitt the recejver,

The differences betiween dial readings are
largely governed by the anode coupler
seen in the above illustration, and partly
by the setting of the acrial coupler. The
readings do not have to be the same.
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SCOTI'-TAGGART

A. Try them, by all means. 1
believe in readers trying to use their
existing components if of high quality.
This is an opportunity to vent my
views. It’s not my job to fry and
get you to buy new components, All
1 am concerned about is that you
shall get the results I get and which I
have demonstrated But you may

easily, by * making do,” lose signal
strength - or range. It is terribly
difficult to advise a reader who wants
to make all sorts of changes. Kach.
wiay make, say, 5 per cent differ-
ence, and you may not mind losing it

if the alternative is heavy expendi-
ture. But these 5 per cents in
différent parts of a set may tot up
and make a big difference.

Ferranti Transformers

Several readers, by the way, who
have the larger-sized Ferranti trans-
formers want to know if these will.
work in the “ 8.T.300.” Yes, exccl-
lently. A little wangling on the base-
board is necessary, as they take up a
little mnore floor space than the Niclet
T used.

Q. We regret to note that in the
“¢S.T.300 ** you did not use one of
our —— {grid leaks, spaghettis,
condensers, ete.). We shall be inter-
ested to know whether in future sets
you will be, ete. [This is from about
fifteen manufacturers !}

A Unfortunately, I have a3 yet
never designed a set which pleased all
the trade. One cannot use more than

' ope pair of variable condensers in the

“8.T.300,” any more than one-can
wear more than one pair of trousers !
The fact that I use a component in a
set means, of course, that I think it is
good ; but I wish all readers to under-
stand that my inevitable choice of
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Is Your “S.T.300” Query Answered Here ?—continued

one make does not preclude there
being others just as good, and those
others will, as likely a% not, be used
in future sets.

Having said that, I may add that
my concern is for the reader and the
reader alone. A wholesome and suc-
cessful radio component industry will
automatically result from that policy.
Manufacturers, 1 know, will agree.

An Important Point

There are, by the way, sometimes
curious reasons for giving only one

make of component. Take the wave:
change switch on the *“8.T.300.”
Note its position very close to the
screen. Note that the “plug”
earthed. When receiving long waves,
the capacity between the other two
contaets is practically nil, because the
“plug” acts like a screen between. I
made a scrutiny of several other three-
point switches, -but. considered the
eapacity effects too high for my par-
ticular purpose.

oscillate if you have modlﬁed the
design.

Q. What is a good method of
volume control when receiving the
local station ?

A. The correct method would be
to turn the aerial coupler to the left
and slightly retune on the left-hand
tuning condenser. This, however, is

not as simple as turning the anode.

coupler to the left. But note that
when this is done reaction must be at
Zero. '

This method is absolute silent in
operation and extremely efiective for
family use. If there is a tendency for
a heterodyne whistle to appear as the
anode coupler is turned, alter the
setting of the right-hand tuning con-
denser slightly and use the new
reading as the correct one.

Q. Can I use a pentode with the

““8.T.300 2

A. Emphatically, yes. The re-

sults are extraordinarily good. A

OBTAlNlNG GREATER L.F. AMPLIFICATION

The L.F. end of the set, seen above, uses onc low-frequency stage, which is ample for.

ordinary purposes.

But if extra power is desired, a pentode valve can be used for
the output, or another L.F. stage can be added.

In the latler case, the bLest scheme

is to fit an R.C. stage after the detector.

You see, the middle points of both
coils come to the wave-change switch,
so if there is capacity across the
switch you will lose all the effect of
the screen inside the S.G. valve, and
the set may oscillate on the long
waves. This can be stopped at once
by turning the anode coupler a little
to the left.

This, ineidentally, is always a cure
in the “S.T.300 ”* for a tendency to

pentode will bring up stations not on
my list and also enable very high
selectivity settings of the couplers to
be used.

There will, in using a pentode,
usually be the mnecessity for tone
correction.

Q. Can I add another valve to my
“S.T.300 " 2

Yes, certainly—provided the neigh-
bours don't object. If you want
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another valve at the beginning, so as
to get Timbuckzizlin, Katchvodkoff,
and other fascinating but remote
stations—or to get more selectivity
when very close to a B.B.C. station—
1 suggest you use another 8.G. valve
with exactly the same differential
anode coupling I invented for the
“8.T.300.”

Everyone can add another L.F.
much more simply, at little extra
cost, and without hardly altering the
set. A resistance-capacity stage is
best added after (the detector.
For most people this extra stage is
quite unnecessary, but if you are
very near a B.B.C. station the selec-
tivity controls may cut down the
strength of some of the near-by (in
wave-length) foreign stations. The
extra kick from a second L.F. stage
will give you the exfra selectivity.
This effect does not apply to 99 out
of 100 sets. It is a special advantage
derived from the ° multiple selec-
tivity 7’ selectivity system.

TR R O R R

AMPLE VOLUME 4%
FROM MOSCOW g
2 A A e e A K N MO O e

Sir,—As a keen experimenter and
constructor of wireless sets, I feel I
should like the opportunity of testify-
ing, without fear of contradiction, as
to the capabilities of the ““ 8.T.300 "
circuit, a demonstration of which Mr.
Scott-Taggart was kind enough to
invite me.

For clarity and strength from
foreign stations, together with its
unique selectivity, I can safely say
I have never met with its equal ; and
the fact that Moscow could be
listened to with ample volume, alse
the Eiffel Tower could be com-
pletely separated from Warsaw, are
sufficient examples of both these
much-needed advantages; yet the
“8.T.300 ” is simplicity itself to con-
struct and operate, a few hours only
being necessary to enable one to be-
come quite nsed to its manipulation.

When it is borne in mind the number
of stations that can be heard with this
wonder set, 1 feel sure that all who
construct it will not regret a penny of
their expenditure.

Yours faithfully,
E. G! Saurin.
la, Ossington Street,
London, W.2.
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Trade Restiveness

THEBE are signs of* trade restive-
! ness about “the B.B.C. This is
due in part to the failure to
functlon of the liaison committec set
up between the- B.B.C. and the
wireless trade about two years ago.

According to opinion in the trade,
this body has never really functioned
and has now been put to sleep by the
B.B.C. Another independent *“ Broad-
casting Committee " has been set up
by the Radio Manufacturers’ Associa-
tion and it proposes to be much more
active.

Basically there is the feeling that
the B.B.C. drifts steadily away from
an appreciation of the needs of the
trade, and that in its new mantle of
-exclusive highbrowism it forgets its
trade origin and primal allegiance.

So strongly is this view held by
leaders of the wiréless industry that
it is contemplated to prepare already
for ‘making adequate representations
to the Parliamentary Committee on
Broadcasting, which will be set up
three years hence to review the B.B.C.
and recommend the future form -of
broadcasting .in this country.

Simultaneously, strong organisa-
tions of advertisers are studying the
problem of how to get ““ on the air ”
for advertising purposes in some
future organisation or organisations.

Big events are shaping themselves
and the B.B.C. is in for much fiercer
struggles than it has ever encountered
before. Sir John Reith loves nothing
better than a fight, and this time he
will have foemen worthy of his.metal.

The Opera Controversy
Oiice again the controversy between
““studio opera ¥ and “ 0.B. opera’

bas broken out. The cause this time
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is the dissatisfaction of the B.B.C.
Music Department with the varying

standard of performance of “ outside
broadcasts of opera, which although
recognised to be satisfactory for public
performance is not considered at all
suitable for transmission.

Then there is the further point that
a growing body of listeners yearn for
the old days of studio opera, specially

adapted and “cut” to popular

Special Correspondent.

requirements. I anticipate that before |

very long there will be at least a

partial reversion to the original policy

of studio opera for broadcasting.
This does not mean that the B.B.C.

will withdraw its support frem the

excellent énterprise it Covent Garden.

|
|
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Topical noles vegarding British Broadcast-

ing Stations and Programancs. /

By Our

It does mean, however, that it be-
comes increasingly urgent to secure a
united front among all those interests
concerned with the public perform-
ance of opera in Great Britain.

Radio Drama in Danger

Although the B.B.C. performance
of the thriller “ Rope ” was recognised
as a conspicuous success by the
crities, I hear the psychologists have
weighed in so heavily at Savey Hill
that there is a danger of fresh restric-
tion on'the field of dramatic effort.

It is much to be hoped that any
such interference with the logical
development of this new art form will
be vigorously resisted. Mr. Val

AN INTERESTING RADIO DEMONSTRATION

The Rt. Hon. J. H. Whitley (ex-Speaker of the House of Commons) addressing the

audience at a recent demonsiration of good and bad radio reception at the London

School of Economics.

Some of the varied types of loud speakers used for the denon-

stration can Le seen in the foreground.
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B.B.C. News——contz‘na;dr

Gielgud, Mr. Harding and Mr. Jack
Watt should be given their heads as
long as they keep off politics and
religion.

By the B.B.C. accepting responsibility,
the cause of this anxiety is auto-
matically removed from him.

It will be interesting to see to what
extent, if at all, the B.B.C. will
tolerate any extension of Sunday
programmes for wireless. And then,
if they do it for the wireless exchanges,
what will be the attitude of the
direct listener ?

Duplication of Music

There has been a -good deal of
irritation among listeners lately be-
cause of the-spread of duplication of
musical ‘items. It has not been.
unknown for such pieces as “In a
Persian Garden ”’ to be given half a
dozen times on the same day.

The difficulty appears to be in
co-ordinating the outside broadcast
concerts with the studio concerts. I
am glad to hear that the Music

Status of Regional Directors.

With the new policy of increased
decentralisation and cultivation of
local interest, there has come a
logical recognition of the improved
status of Regional Directors.

A BRITISH AMATEUR WHO BEAT ALL RECORDS'
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H. L. O’"Heffernan, a British radio amateur, wcho won the last International relay

My.

compelition promoted by the American Relay Imm]ue He succoeded in obtaining

more than double the number of marks of any other competitor, there being many
hundreds of entrants from all over the world.

This is all to the good, and-T hope
to hear that those very able and
devoted servants of broadcasting who

Department at Savoy Hill is aware
of the evil and is trying to deal with it.

Wireless Exchanges

The B.B.C. has practically com-
pleted an arrangement which will
give it virtual control of the pro-
grammes selected by wireless ex-
changes. This, no doubt, is a triumph
for B.B.C. diplomacy, but I wonder
if it is realised yet what may be
involved in the way of responsibility.

As a manager of a wireless exchange
put it to me, one of his chief anxnetxes
has been how to deal with the pro-
gramme criticisms of subseribers.

quarters council tables with the same
rank asthe chiefs of the branches there.

Future of the Children’s Hour

Recent changes in the staff of the
London. and Daventry 5 X X Chil-
dren’s Hour have revived the -old
problem of whether the time has come
to discard the Children’s Hour as a
relic of the pre-mature days of broad-
casting.
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represent the B.B.C. outside London |
will soon take their places at the head- |

Those who_study the problem from
the angle of the general efficiency of
the -service are advocating no substi-
tution. They think that a silent
period between five and six would
not only be very popular in enabling
people to listen to the Continent, but
also would save money for strengthen-
ing the real ¢ntertainment perlods

‘ Reorganisationitis ”

People in the B.B.C. tell mé that
the place is undergoing another attack
of ¢ reorganisationitis,” the disease
which afflicts all. such public institu-
tions regularly. The real cause of the
present attack is obscure, but it is
believed not to be unconnected with
the activities of the new Governor,
Mr. Harold Brown, who is supposed
to have been the nominee of ‘Lord
Plender and Mr. Neville Chamberlain.

Daventry Moving

The B.B.C., with the consent of the
other wireless services concerned, has
decided to move the whole of Daventry
to a new site farther west and closer
to Birmingham.  This will con-
siderably increase the effective range
of the transmitters, especially in the
West. North Wales also will benefit.

Paying for the Enquiry

The care with which the B.B.C.
has explained that the cost of Sir -
William Beverldge s ““ Family Life”
inquiry falls upon other shoulders is
L\p}mned by the fact that the money
i8 really derived from the Rockefeller
Institute through the London School
of Economics.

Presumably, therefore, the scheme
is American in origin. It is unlikely
that any British organisation, on its
own account, would undertake such a
strange venture so ill-adapted to
national psychology. I have heard of
scores of amusing replies that have
been sent in; apparentl) hospital
doctors and nurses are having a lot
of fun about it all! :
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' APRACTICAL
MAN'’S

By R. W. HALLOWS, M.A.

In these pages, month by month, ouy contributor packs a wealth of practical information and adviee
on constructional work. The regular reader of this *Corner’ cannot help picliing wp a more or less
complele training in radio 1worl:shop practice, while every month therc are wrinkles to read, gadgets to

Chassis Making

Y not make your own chassis
for the building of receiving

sets ¢ There are several
easy and cheap ways of doing the
job. The fundamental idea upon
A NOVEL IDEA
R2E497
| PrneL
Uprue~neo
Woooen
BATTENS Fic./

Wiy not make your sets up in chassis

Jform ¥ For the handy construetor it is

a comparalively siraple matter, as the
above diagram shows.

which are based the methods that I
am going to deseribe are illustrated
in Fig. 1.

To the panel are fixed, by means
of screws, a couple of wooden battens
about £ in. in thickness, 3 in. in height,

and of whatever length may be re- .

quired. On to these and to the panel
itself is bolted a piece of sheet metal.

Fixing to the panel is done by means
of bolts passed through holes in an
upturned flange in the sheet. The
panel may be of wood, ebonite, or
metal, according to requirements.
Personally, 1 have rather a fondness
for metal panels for two reasons.

In the first place, they completely
eliminate hand-capacity effects—this
is -particularly important in sets
designed for “short-wave work;

malie, or hints to help you.

secondly, they reduce the number of
connections, since the " spindles of
variable condensers and the other
components mounted on the panel
are automatically earthed.

If you like the look of ebonite you
can have a parel of that material and
make the upturned edge of the base
so high that it covers the whole of
the back of the panel that is above
the wooden battens.

Further Points

The idea of raising the base 3 in.
or so on'battens is to allow quite a
number of components, such as fixed
condensers, resistances, small chokes;
and ‘even midget low-frequency trans-
formers, to be mounted on its under-
side. This saves a great deal of space.
The head room required by valves is,
including the holders, on the average
not more than about 5 in.

If you allow 5} in., to be on the
safe side, the total height of your
panel is thus only 8} in, and you

ANOTHER ME’]_"HO'D

R298
™
UPrvRNED
7 FLANGE
ME AL BASE

F16 2. ;
Heve is «a -slightly different method of

making «a chassis. In this casc the base
is made completely of metal, a down-

twrned flange at the back providing the

necessary support,
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can bring it down to 8 in. if you make
the battens only 2} in. in height.

A slight variation of the first
method of constructing chassis is
llustrated in Fig.-2. Here battens are
not used, and the metal base is made
with two flanges. One of these turns
upwards and is bolted to the panel,
whilst  the other turns. downwards
and serves as a rear support.

WIRING-UP

R2499 l

Covereo
s ™ SrsrorLex

-l

/ ;OLE N
CHASSIS
i

F16 3.

Great care is necessary when -bringing
wires through the metal.. This diagram
shows 'how a swall length of systofien
can be slipped over the wire for protéetion.

Unless the mietal is fairly_‘.'stimt',
small angle-brackets should be used
as strengtheners under the back right-

{ angled bend of this kind of chassis.

Recommended Materials

Before the days of potted coils and
of metallising the bulbs.of valves the
only two metals that could be used
for chassis, unless we were to put up
with rather serious losses, were copper
and aluminium.’

Iron would not do, for if it were

. placed in the fields of wunshielded

coils the eddy currents set up were,
to say the least of it, undesirable.
But now that we can our coils in
aluminium, and cover the bulbs of
H.F. and detector valves with a
zine coating, and place our ganged
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A Practical Man’s Corner—continued

variable condensers in neat’aluminium
boxes, we can use pretty well what we
like for the chassis.

Most of those in commercial sets
are made -of iron or of pressed steel.
The advantages are obvious: iron
and steel are both cheap and -strong.
This opens all kinds of possibilities
for the amateur maker of receiving
set chassis.

The type shown in Fig. 1, for ex-
ample, can be made from the lid of a
biscuit tin. The rim is cut away
round three sides with tin shears and

FOR HARD WEAR

- Az2Sco
Corron Braw

vsser

l‘ Wowv G‘)/ 4:/
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An alternative io the systoflex method of

protection is the use of heavily braided

leuds, such as that employed by elec-
tricians for house wiring.

the lid is then reduced to the required
gize. The remaining edge of the rim
is left and this forms the required
upturned flange. . The tin plating of
the lid has the advantage of keeping
it nice and bright and preventing
rust from disfiguring it.

Other Metals
It may well be, though, that the
size of the piece that you require is
such that a biscuit tin will not do.
From a shop which deals in metals
you can obtain tinned sheet iron of
suitable gauge, and it is not a difficult

business from this to make up chassis’,

in either the Fig. 1 or Fig. 2 form.

First of all, mark out on the sheet
the size that you require, not for-
getting to include the flange or
flanges, as the case may be. Cut this
out and then scribe deeply along the
lines where the flanges are to be bent.
Obtain a rectangular piece of wood
3 or 4 in. square in section and use
this as a moulding block. The best.
method of making a flange with the
aid of this block is the following :

Drill four or five small holes in a
row just inside the scribed line where
the bend is to be. Place your flange
on the moulded block, arranging it
so that the scribed line is exactly
coincident with the edge.

Then fix it down with small wood

screws. With a mallet you will have
no difficulty in bending your flange
exactly at right angles and in flatten-
ing it out neatly. This done, the
chassis is unscrewed from the mould-
ing block. If there is a second flange
to be made the job is done in the same
way.

A Useful Material

But we are by no means limited to
tinned sheet iron for the material of
our chassis. From the metal merchant
you can buy something else which is
cheap, easily worked, and in other
ways exceedingly convenient.

This 1s perforated zinc of fairly
stout gauge with holes about £ in.
in diameter. Shaping is done in the
way already described, and the holes
will save a very great deal of drilling
work.

Since there are so many of them you
can pass your wires as you will from
one side to the other of the- base.
They are, too, a loose fit for 4 B.A.
bolts, and you will find that with a
little manceuvring you can mount
most components without having
much drilling to do-

Chassis Wiring
I have come across a surprisingly
large number of troubles due to using

for metal chassis sets wires whose

insulation was designed for the older
wooden baseboard- and ebonite panel
method- of construction.

If you care to make a simple experi-
mént you can easily satisfy yourself
that- wire of this kind 43 not good
enough for a metal chassis. Take
a piece of double- cotton-covered wire,
or enamelled wire, or of wire with an

METALLISED VALVES

AZsot

LT+ LT-

OP
£G5S

This is a view of a vulve lolder showing

the pin h is Hy e ted to the

metal coating on the valve. Care should

alwcays be takken that this is made the earth
side of the L.T. buttery.
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-actual practice.

inner 'covering of cotton and an_outer
covering of glazed material.

Connect one end to a terminal of a
voltmeter and join the other ter-
minal of the instrument to, say, the
positive pole of an accumulator. By
means of a piece of flex connect the.
other battery terminal to the blade
of an ordinary table-knife.

Bend the wire under test into a
right-angle at one point. Now apply
the back—not the edge—of the table-
knife to the right-angled bend with
a gentle sawing motion.

It will not be long, 1 thlpk, until
ypu obtain a reading from the volt-
meter which shows that the insulation
has broken down and is allowing
current to pass.

In Practice
This 18 precisely what happens in
All the wires in the
receiving set are subject to a certain
amount of vibration, and unless the
insulating covering is of a very sound
kind it rapidly becomes worn through

at the point where the wire passes

through a hole and comes into contact
with' a metal edge which is just about
as sharp as the back of a table-knife.

Then a short-circuit happens—
and you know the rest of the story.
One of the first kit sets to use a metal
chassis achieved something like a
record number of ‘ blow-ups” be-
cause unsuitable wire was sent out
with the kit of parts. ‘The makers
have taken this td§heart in this year’s
model. : *

The Wire to Use

There are several ways in which you
can make your wiring secure with a
metal chassis. One is illustrated in
Fig. 3. Over cach lead which passes
through a hole in the chassis ship a
picce of systoflex of suitable length.

Systoflex is tough’ stuff and will
prevent trouble, especially if the insu-
lation of the wire itself is good. The
second method is to make use of the
smallest kind of wire that electricians
use for domestic wiring.

This is illustrated in Fig. 4. It
has an outer covering of coarse braided
cotton,, inside this is a thick rubber
sleeving, between which and the wire
itself is a winding of cotton.

This sort of wire will stand any
amount of wear without itsinsulation
giving way and it is perfectly safe to
use for chassis work.

(Now please turn to pajyre 378.)
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Under this heading we publish veviews of apparatus submitted by radio manufacturers and traders for examination and test in
¢ The Wircless Constructor >’ laboratories.

H.M.V. Model 435
THE H.M.V. Mode! 435 receiver is

an “all mains” design utilising

three indirectly-heated valves,
the loud speaker being incorporated
in the set.

Briefly, the circuit comprises a band-
pass aerial tuner followed by a screened-
grid H.F. stage coupled to the grid
circuit of a power-grid detector by
the parallcl-feed method.

The rectified output from the
detector is passed through a 1-7 ratio
shunt-fed L.F. transformer to a
pentode output valve capable of
supplying approximately 11 watts of
undistorted energy.

The loud speaker is a permanent-
magnet moving coil, the coil resist-
ance being 8 ohms, and a step-down
transformer 1s inter posed between the
pentode and the speaker.

The valves used are a Marcom
M.S.S.4 screened-grid, M.H.4 detector,
and an M.P.T.4 pentode. The recti-
fier valve is a Ul0. The Model 435
receiver 1s suitable for mains having
voltages of 100-160 and 200-250, 40-100
cycles, and the power consumption
is stated to be 35 watts (approx.).

Calibrated Scale

The set has been designed to give
simple and trouble-free operation,
and in order to-achieve this the tuning
eircuits arc ganged together to form a
single-knob control.

It is interesting to note that the
receiver is calibrated in wave-lengths,
hence the wave-length of the desired
station being known it is only neces-
sary to rotate the tuning control until
the pointer is opposite this figure on
the scale.

NEWAPPAR/QU

The scale, which is illuminated, is
automatically changed from medium
to long waves by the action of the
complete control switch. In the
gramophone position the scale rotates
to the word Gramophone.

The receiver can be used either with
a normal aerial or a mains gerial, and
provision is also made for connecting
up additional loud speakers external
to the set.

A FINE SET

= This HM.V.

ains receiver is a magniflcent enginecer-

ing job, and las recently been redueed in
price to 20 guineas.

all-

Those who wish to employ a gramo-
phone pick-up can quite easily do so
by joining this to the pick-up terminals
on the recciver, and there is, of
course, a special H.M.V. playing desk
which is eminently suitable for these
listeners.

On test the set gave powerful
reception, and both the sensitivity and
selectivity were of a very high order.

The calibration scale was accurate
and the operation delightfully simple.

At Tallis House, under daylight
conditions, the Midland and Northern
Regional transmissions were receiv-
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SULESTED

TR

able at excellent strength, and it scems
unnecessary to add that the London
National and Regional transmitters
were separable with the greatest of-
ease. On the long waves Radio-Paris
came in powerfully and free from
5 X X.

At night there was no difficulty in
bringing in a large number of conti-
nental stations, and the sensitivity of
the instrument is such that in many
cases the volume control was neceded.

With regard to the reproduction,
the tone balance was extremely good
and speech crisp and clear.

The very fine results achieved,
coupled with the attractive cabinet-
work and mechanical perfection, place
this Model 435 receiver right in the
forefront of its class.

“Audirad” Choke

It is a well-known fact that much
of the interference in mains-operated
(not nécessarily “all mains”) sets is
caused bystray high-frequency currents
picked up by the mains themselves.

In D.C. supplies, for instance, it ia
possible for these H.F. currents to be
modulated at low-frequency by the
D.C. ripple, and thus produce a hum
in the loud speaker.

Receivers employing an H.F. stage
are particularly susceptible to the
presence of these stray high-frequency
currents, but practically any set is
liable to the trouble unless certain
precautions are taken.

Increasing the smoothing by means
of L.F. chokes is ineffective, and
the remedy lies in the use of high-
frequency chokes in series with the
mains supply.

Chokes of this type have to combine
the qualities of high impedance to
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H.F. and low self-capacity with the
ability to carry the whole of the
current flowing through the smoothing
circuit, and the question of cost is one
which cannot be ignored.

Any simple, inexpensive method of
overcoming the problem may be
regarded as real progress.

A GOOD. PROPOSITION

The new ** Andirad *’ choke is a combined
L.F.and H.F. component. In addition to
its smoothing and filtering properties, it
ulso functions satisfactorily as a stopper of
H.F. interference pickcd up on the mains.

Messrs. Radio Instruments, Ltd.,
Purley Way, Croydon, have success-
fully* applied themselves to this task
and as & result have produced’a com:
pact dual-purpose component which
they bave named the ‘“ Audirad.”

‘The ““ Audirad ”- occupies the same
amount of space as the orthodox
smoothing or filter ‘output choke, in
spite of the fact that it.is capable of
dealing with H.F. as well as L.F.

It has a-nominal inductance rating
of 25 henries to L.F. currents, a
figure which is well maintained over
a wide current range. The maximum
D.C. current is 50 m.a.

The inductance of the H.F.
“ stopping " is given as 10,000 micro-
henries, and a practical test in THE
WireLESS ConsTRUCTOR laboratory
revealed the ‘“stopping” properties
of the device to be very satisfactory.

The ‘“ Audirad ” is a very sound
proposition, and in view of its
extremely moderate price (8s. 9d.) we
feel sure that it will achieve a well-
merited popularity.

Blue Spot Loud Speaker
The British Blue Spot Company’s
.loud speaker type 44R is among
those we have recently tested.

This model employs the well-known
66R Blue Spot unit and is fully ad-
justable for sensitivity.

The reproduction given by this

speaker is very good indeed and. is .

characterised by a crlspness and free-
dom from boominess” and un-
pleasant resonanees.

Its power-handling ability is ample,
while its sensitivity is such that it
will work well in conjunction with the
smallest receivers. The cabinet-work is
excellent, and retailing at.52s. 6d. this
speaker is an attractive proposition.

“Kinva” H.F. Choke
AnH F. choke,like other inductances,
produces a magnetic field. In con-
sequence some makers wind their
chokes astatically in order to eliminate
the effects of this external field.

Messrs. Postlethwaite Bros., of Stour-
bridge, however, have decided that
nothing short of complete shielding is
good enough.

Hence the ““ Kinva ” choke is sur-
rounded by a detachable metal screen.

The choke winding itself is section-
wound in order to ensure low self-
capacity and a very large number -of
turns of wire are employed.

It may occur to the reader that the
result of the metal casing would be to
reduce the effective inductance of the
winding, but doubtless the makers
will have allowed for this by increasing
the number of turns accordingly.

On. test the choke behaved very
satisfactorily. Two types are avail-
able, viz., for metal chassis and base-
board mounting. - The price is 2s. 9d.

Atlas Mains Unit

With reference to our report on the
D.C.15/25 mains unit in the February
issue, Messrs. H. Clarke & Co. (M/er.),

A SCREENED H.F. CHOKE

The ¢ Kinoa > 'H.F. chole is completely
screened in order to eliminate the effects
of its external magnetic field.
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Ltd., point out that a condenser is
pronded for in the earth lead, in
which case there 15 no need to insert -a
series condenser in the existing earth
connection on the set.

When the mains unit is used, the
earth lead is removed from the earth
terminal on the receiver and trans-
ferred to the special terminal on the

A SENSITIVE SPEAKER

This is the attractive Blue Spot 44R
loud speaker. The movement is provided
by a highly efficient unit.

eliminator in "accordance with the
makers’ instruction pamphlet.

Incidentally, the price of this unit
is 39s. 6d.

Aluminium Screen

Messrs. Burne Jones & Co., Ltd,,
296, Borough High Street, Loudon,
S.E.1, have sent us an a.luxmmum
screen which théy have produced for
the “ 8.T.300 ”’ circuit.

This screen has an attractive sand-
blast finish, and excellent rigidity
has been obtained by using sheet of
a stout gauge.

A hole for the S.G. valve; together
with the necessary slots for leads, are
provided. The price is 2s.

Sifam Fuses

The Sifam Electrical Instrument
Co., Ltd.,, of Bush House, Aldwych,
W.C.2, have sent us samples of their
single and double fuse-holders, con-
taining fuses rated at -5 amp.

The fuses are of the glass tubular
enclosed type, and the holders are
neatly constructed of a brown insulat-
ing material. The contact springs
make a firm and secure connection
with the metal ends of the {fuses.
These fuses are of value in mains-
operated equipments and retail at 2a.
and 1s. respectively in the double
and single types.
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« ARE we,”’ writes a reader to me,
“to understand that you
are opposed to band-pass cir-

cuits?”  He has read my articles in

the February issue of this magazine
and has a suspicion that 1.am

“agin” them. In case there are

other readers with the same

impression I am glad of this
opportunity of correcting it.

Any scheme for giving
greater selectivity must be
endorsed, or at least sym-
pathetically examined. The
word ‘ band-pass’ has a magic
ring about it which is all to
the good, because it has added

a great deal of glamour to multiple

circult systems which are bound

to give greater selectivity. The
average person is none too keen
to “ go in for ” more coils and con-

densers than he can help. The band-
pass vogue has done much to give
an Impetus to the  better selec-
tivity ” movement.

With the carrot, of special tuning
coils in front and the big stick of

more and stronger stations behind,.

You will thoroughly enjoy this outspolien article, in
which the author—chose ** S$.T.300 " has already done
so much for sclective listening—outlines his attitude

{o band-pass circuits,

THe WireLess CONSTRUCTOR

Fgand-Fassine
ACraze ?

=z AND EXPLAINS BRIEFLY WHAT

BAND-PASS TUNERS ARE AND
WHAT THEY DO

Craze ? "’ because we have rather lost
our sense of humour while worship-
ping this golden calf.

Folly to Criticise
We have sworn allegiance to a faith

which _even “this minute may be
tottering. It 1s, however,

folly: to criticise band-pass
tuning because its adherents
over-emphasise its advan-
tages. It is also unfair te
blame the system, because in

Zesssvssvessenses

we have begun to trot towards the
lush fields of “ no-jamming,” where
we hope to browse in peace amongst
the broadcast stations of the world.
Now and again we kick out as new

. coils are introduced, but, on the whole,

we keep fairly good-tempered.

I ask “ Are Band-pass Circuits a

actual operation improper
trimming, etc., often defeats the-main
merits which 1t possesses.

In my opinion, we have sung our
praises of ““ top ” (i.e. the top notes)
several decibels too loud. We have
shaken the rafters; in fact, to such an
extent that some of them are drop-
ping on our heads !

THE FUNDAMENTAL FEATURES  OF BAND-PASSING SHOWN IN SKELETON FORM

\l/

|| SN

V23

liere are the eight circuits referred to in the accompanying article, showing the different forms of band-pass ecircuits.
starting with the * grandfather » of them all and ending with the latest types in common use to-duz.
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Is Band-Passing a Craze ?—continued

Word has gone round (it really went
round several years ago, but our ears
were dumb) that the worship of
“Top ¥ may have to cease. Some
heretics are crying out in the market-
place: * To —— with Top !

The fact of the matter is that the
top notes may be distorted by ultra-
selective tuning, and then boosted up
in the L.F. circuits. This idea is not
new—there has been at least one
voice crying in the wilderness—but it
may revolutionise reception methods.
Numerous research workers—inelud-
ing myself-—are prospecting in this
new territory.

Meanwhile I repeat that there has

view; tone correction is always

possible afterwards, and many a poor

L.F. transformer has in past years
been used to give good final quality.

How It Started
The grandfather of all band-pass
circuits is the simple inductance coil
shunted by a variable condenser.
This is shown as (1) in the figure. The
next step is the ‘magnetically”
coupled two - circuit arrangement ;

(2) where the two coils are placed
" close to each other.

This simple
arrangement gives very much greater
selectivity than the single circuit, but
a disadvantage is that the selectivity

A CHILLY BROADCAST FROM VIENNA

s ™
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This is a scene during the running commentary on the Workers’
« vivid description of theevents was broadcast,on 517

Olympia, held near Vienna.

Winter Sports

metres, from the nier ophone shown here at the winning post.

been too much praise of “ preserving
top ” and not enough praise of the
common-or-garden selectivity which
band-pass tuning gives us. Nothing
to my mind is more pathetic than to

see a designer employing a band-pass -

system with the fanatical idea of
* preserving top,” and then when he
comes to a pentode at the end of his
circuit to seec him introduce a tone-
corrector circuit- lo cul out excessive

top!

Real Selectivity
Even if band-pas¢ circuits were not
so good at preserving top notes, they
would still be very good—better, in
fact—from a selectivity point of

varies with the wave-length of the
signals desired. Circuit (3) is another
method . of coupling two-tuned cir-
cuits, but here the “band ” passed
varies with the frequency of the in-
coming signals. The condenser C
(of about 0-02 mfd.) is common to
both circuits, but its reactance and
“ coupling power” will be greater
on the longer wave-lengths—with
resultant poor selectivity.
Arrangement (4) has the coupling
condenser C in a different place ; the
condenser must be cxtremely small
and the arrangement is far from being
satisfactory.  Circuit (5) is the
Eckersley tuner arrangement. A
resistance R of about 100,000 ohms
342
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couples the circuits, and the coupling
is independent of frequency. Circuit
(6) puts the resistance—which must
now be small—so as to be common to
both circuits; the arrangement has
little practical value at present.
Circuit (7) is a type of mixed filter
which, with effective ganging, is
intended to pass a constant band over
the whole wave-range. The two tuned
circuits are now coupled. by both
magnetic (inductance) coupling and
capacity coupling; in some form or
another the most successful modern
“ mixed " band-pass tuners use this

or some similar (and sometimes
simpler) arrangement.
Double-Humping.

Circuit (8) shows how a very small
condenser, C,, and. a large one, C,, can
be arranged to give reasonably uni-
form selectivity over a whole wave-
length range.

The device normally regarded as a
band-pass circuit produces a resonance
curve which is double-humped.

These double humps are planned to
come close together so that a flat
peak effect is obtained ; this avoids
a sharp resonance peak which, by
reducing .side-bands, cuts off the top
notes. We are, unfortunately, stiil
left with the extra-mural * skirts”
of the resonance curve.

Look at any resonance curve of a
band-pass tuner and you will find
these * skirts ’—the portion outside
the two vertical lines. or * walls”
which you should draw 41 (not 9)
kilocycles on each side of the zero
point (the 9 kilocycles is between
the, walls). You are not meant
to look at these. But they are
skirts you ought to pry at because
they represent sheer, unadulterated

~ jamming.

The Honest Fact
The honest fact is that some well-
known makes of band-pass tuners at
Jifteen mailes from Brookmans Park
will not’ only not give real 9-ke.

. separation, but will not completely

separate Midland Regional from
London Regional—which are nenety
kilocycles apart !

But in spite of all its faults,
the band-pass tuner properly used
has fought a good battle against
interference- in thousands of sets.
Some—and I’'m not certain myself
—say its funeral is already passing.
If 80, at least let us take off our hats.
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Using a pick-up with the ¢ Vi-King >’ Band-Pass Four.

LARGE number of readers have
written to me asking for
details of fitting a pick-up to
the “ Vi-King ”” Band-Pass Four.
Now, this is not a very difficult
task, although a little ingenuity will
be required in connection with the
mounting of the radio-gram switch
and pick-up terminals.

Two New Parts

If you turn to page 282.0f the March
issue you will notice that the L.T.4
and — terminals are immediately
behind the V, valve holder and its
grid connections.

In consequence, any modifications
which involve the use of a switch in
this part of the circuit will necessitate
a gpecial bracket to hold the ebonite
strip for mounting the switch.

However, there are various methods
of carrying out this part of the job,
and this can be safely left to the
constructor.

The alterations to the wiring are
simple. A single-pole change-over
switch will be needed, together with a
couple of terminals. The switch can
be of the push-and-pull type, or alter-
natively of the type requiring a half-
turn of the knob for changing over.

This is immaterial so long as it is a
single-pole change-over switch.

Wiring Alterations

The first operation after devising
a mounting for the switch and two
terminals is to remove the lead
joining G of the valve holder V, to
one side of the 2-meg. grid leak and
0003-mfd. grid condenser. This
leaves the grid terminal of V, blank.

To this terminal connect the arm
or spindle of the change-over switch.
Join one of the other terminals on
the switch to the terminal on the

grid-leak holder which was previously
connected to G on V..

Extra G.B. Tap

You will have mounted close to the
switch two terminals for the pick-up
leads. Connect one of these to the
remaining terminal on the change-
over switch. Join the second pick-up
terminal to an additional G.B. lead,
which can be called G.B.— 3. This
G.B. plug is inserted in the 1l-volt
tapping on the grid-bias battery.

If you work out the connections
you will find that when the change-
over switch is In one of the two
alternative positions the G terminal
of V, is joined via the switch arm or
spindle to the -0003-mfd. grid con-
denser and 2-meg. grid leak. This is
the position for radio.

In the other position of the switch,
G of V, is connected through the

MODIFYING THE “VI-KING” BAND-PASS FOUR

switch arm to one of the terminals
for the pick-up, the pick-up thus being
joined between G and G.B.—3.

This scheme does not switch out
the filament of the S.G. valve, and it
18 scarcely worth while trying to do
this In one operation, since a switch
having the additional contacts would
be more expensive and, after-all, the
current taken by the S.G. valve is
quite small.

Switching S.G. Valve

Actually the operation of switching
out the 8.G. filament is carried out
by breaking the L.T.+ lead between
V, and V;, and so those who wish to
cut the 8.G. valve out of circuit will
have to arrange to break the L.T.4
lead between the points mentioned.

By the way, it 1s advisable to keep
the reaction condenser at its minimum
capacity when the pick-up is in use.

]

This is the L.F. portion of the ** Vi-King > Band-P:ss Four, and dciails of the wiring

alterations for fitting a pick-up are given above.
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Y remarks the month before

\ necial y
last about a special screw

driver which holds the screw

during insertion in awkward positions
have brought forth an extremely
interesting letter from a reader. In it
he describes, and gives diagrams, of

an ingenious home-made tool which-

holds the screw very firmly on the end
of the screwdriver blade.

Once the screw is started, the
holder part is slipped out of the way
and the tool used as an ordinary
driver.  Those readers who are
interested in this tool will be pleased
to know that the letter is to be
published, with diagrams, in due
course.

Keeping In Step

Searching on a set that has two
tuning dials is easy enough if they
keep more or less in step. But if they
don’t it’s not so easy—in fact, it may
be quite difficult.

When I come across such a case I
gét a tiny paintbrush, a little white

r»»

RID

A reader’s gadget—Simpli-
fied searching—When the

differences.

paint and proceed as follows. First of
all I tune in about ten loud stations
well spaced out round the dials (if
you cannot find about ten fairly
easﬂy, including locals, of course, the
set’s not much good for distance) and
note their readings.

Then on both dials I make white
marks at these readings, and there-
after searching is simple. Knowing
that the marks must be in step, it is
easy to turn the dials so that inter-
mediate points also are all but in step,
since the paint marks occur every ten
degrees or so.

A Fuse Tip

Here is a simple tip—so simple
that perhaps some readers may feel

insulted by its being mentioned. But -

please forgive me if you do, for I am
sure there are some who will find it
useful and who for some reason or
other have not already tumbled on it.

With quite a number of sets a flash-
lamp bulb is connected between
HT — and L.T.— as a fuse. Some-

fuse Ulows—L.F. and H.F.
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times such a “ fuse is fused ” and a
spare one is not available and the set
is wanted in a hurry for a particular
item.

I have known people in such a
predicament try to rig up some sort of
gadget to short the “bulb holder, or
else alter the set’s wiring to remove
the fuse ! It’s quite unnecessary.

This is what should be done. Just
remove the wire from the negative of
the H.T. battery to H.T.— terminal,
from this terminal, and join it instead
direct to L.T.—

-Yes, it’s obvious that it can quite
easily get overlooked !

H.F. or LF.?

One is apt to look upon high-
frequency and low-frequency oscilla-
tions as two entirely different kinds of
thing. They are not, though, and
there 1s really no gap between the
highest low-frequency oscillations and
the lowest high-frequency oscillations.

We think nothing of talking about
10,000 cycles in relation to L.F.
circuits, and engineers think nothing
of building stations that transmit on
20,000 metres. But 20,000 metres is
only 15,000 cycles, so you could
almost hear such a station without a
rectifier.

No doubt the difference in the type
of components used for the H.F. and
LF. “sides” of our broadcast
receivers helps to cover up the
similarity, but, even so, iron-cored
transformers are sometimes used for
H.F. amplification as well as for low.

A. 8. C.

][T’s a "great feeling to be able to

commence my notes this month

with the news that conditions

are at last beginning to show signs
of improvement.

My log during the whole of last
month has been considerably better
than of late, but there is one evening
that sticks out above all others, and
that was the evening of February
14th, Valentine’s Day.

“Radio Marcc”
I have good reason to remember
that because when I donned -the
’phones at about half-past five in the

evening “the first thing I heard— .

and at remarkably good strength,
too—was a spécial Valéntine’s Day
programme from W2 X A D.

Later on this same might I logged,
‘among other interesting stations,
Radio Maroc, on 32.26 metres.

There are two other noteworthy
entries in my log this month. One is

:ﬁ**%%****#&******%*%é&
% THE MONTH ON
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Bandoeng (P L E), on 31-86 metres,
whose signals were excellent (on
Tuesday afternoon) from about 2 to
3-30, and the other is Zeesen, on
31-38.

e
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Zeesen’s Strength

This lafter station I am not con-
eerned so much with getting, for that
is almost always possible. . But what
struck me particularly was the re-
markably good quality and strength
at which his signals came over on the
loud speaker.

By the way, there is one other
station that has been coming over
particularly well of late, and that is
CT1AA at Lishon. He is on the

“air every Friday commencing at
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10 p.m., and the programme is always
well worth listening to. I wonder
how many of you heard him calling
to THE WIRELESS CONSTRUCTOR,
London, on February 19th ?

Listen for CT1 A A

CT1AAis an old friend of ours,
and those readers who date back
to April of last year will no doubt
remember that he played an active
part in THE WIRELESS CONSTRUCTOR’S
special programme from Nairobi.

It is interesting to note that
CT1AA is doing a special pro-
gramme for our companion journal,
* Popular Wireless,”” on Friday, March
18th, when, among many other in-
teresting items, the voice of Captain
P. P. Eckersley is to be heard over
the air. I strongly recommend you
to listen to this special programmne,
and T shall be interested to hear how
you get on.

G.T.K.
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N designing the “S.T.300” I had in
mind the probability that many
readers would like to provide the

set with a means of reproducing
gramophone music. You will find
that the simplest way to effect the
change is to observe the steps in my
rapid construction guide which I give
below. All you need is a Lotus No. 5
jack and a.plug of the same make.
The cost is five shillings for the two.

Automatically “Outed”

IThave arranged that when you plug-
in, the filament current of the S.G.
valve is automatically switched off,
thereby saving current and valve
“ wear and tear,” as well as preventing
amplified radio signals * drifting over ”’
while using a gramophone.

The Lotus jack has two terminals
sticking out at one end. The jack
(one-hole fixing) is mounted so that—
looking at it from the terminal strip
of the set—these terminals are on the
left.

The terminal that sticks out hori-
zontally is connected by a straight
wire to the detector valve grid ; the
terminal that points downwards is
connected straight to the nearest
terminal of the grid condenser.

At the other end of the jack the
vertical terminal is joined to the L.T.
~+ terminal of the set, its path being a
vertical drop to the baseboard, then
a run along the baseboard parallel to
the panel and half an inch from it ;
when it gets to the edge of the screen it
turns at right angles and follows the
edge till it gets to-the L.T.4- terminal.

Easy Change-over

The wire to the next terminal down
on the jack drops vertically to the
baseboard, and running along in
corner formed by baseboard and
panel, passes through a notch filed in
the bottom corner of the screen ; the
wire immediately after emerging from
the screen goes in a bee-line to the
nearest filament terminal on the S.G.
valve holder.

GR AMOPH@N!EM lIrSIC

2HnonnuningiiEss =

By JOHN SCOTT-TAGGART

Who gives you full details for
malring this very desirable modi-
fication to a magnificent set. The
fero alterations to existing wiring
are remarkably simmple, and the
gear required costs but o few
shillings, which will be amply
repaid by the additional enjoy-
wnent obtained from the set.

R I I TS
ST T T v

To the next terminal on the jack (i.e.
the terminal which sticks straight out)
18 connected a flexible rubber-covered

lead which ends in a plug; this lead

passes under the bottom jack ter-
minal (unused) and runs along the
haseboard at 45° to the panel; it
may be stapled down to prevent it
touching the grid wires; the plug is
inserted in the grid-bias-battery so
that 1} volts is applied to the grid
(when the pick-up plug is inserted).
Note that the wires on the drawing
do not adhere to actual shape. The

The WireLEss CONSTRUCTOR

shape is as given in the February
1ssue, or as described here.

RAPID CONSTRUCTION GUIDE

(a) Take terminal out of screen and
remove screen.

(b) Remove wires 5, 14, 15, 37 (see
Feb. Construcror for identifi-
cation). Remove on-off switch.

(¢) Remove wires 31, 32, 39 and 40
from anode tuning condenser.
Remove anode tuning condenser.

(d) Drill hole for Lotus No. 5 jack.

(e) Attach a G.B. flexible lead to
jack (see above for details) and
fix jack in position.

(f) Connect S.G. valve-holder fila-
ment -+ to jack, keeping wire in
corner of baseboard and panel
(see above).

(g) Jack to L.T.4 terminal (see
above).

(h) Jack to grid condenser (see
above). Grid condenser to grid
leak (straight line).

READY TO REPRODUCE THOSE RECORDS

Here you see the L.F. end of the receiver after adding the pick-up jael:.
mounted vn the front panel a little to the left of the tuning condenser.
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It can be seen
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GRAMOPHONE MUSIC ON
YQUR *S.T.300 *’—continued.

() Grid of detector valve to jack
(sec above).
(i) Replace wire 37. Replace anode

(k)

tuning condenser at new angle as

shown. (Wire ‘37 should be
shortened to run } in. below
‘condenser.)

Replace wires 31, 39, 32 and 40.
(Wire 32 now projects straight
out from reaction condenser, then
goes to tuning condenser.)

April, 1932

(1) Prepare notch in bottom corner
of screen which comes next
panel. Replace screen. Replace
terminal on screen.

(m) Connect wires to screen.

{(n) Plug-in pick-up and try your new
records !

J. §-T.

HOW THE ALTERATIONS FOR PICK-UP WORKING ARE MADE.
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I[F there is one thing that rouscs
my angry passions more than

another 1t 1s to have to spend
an evening with a fellow who has just
entered the ranks of fatherhood for
the first time. Chappies who want to
demonstrate their first home-made
wireless sets are bad enough, but they
-are as nothing beside the young father
gloating over his first-born.

“ What would you do?” asked
Gubbsworthy, after giving me for the
umpteenth time a list of his small
daughter’s charms, ““ if you had just
become the father of a sweet-little
girl 27

Goop’s Idea

“ Fit her with a silencer,”
promptly.

The Professor, who was smoking
with us, leapt to his feet with an
excited cry.

“ A magnificent idea !> he yelled.
“The Goop Baby Silencer shall
re-establish my shattered finances.
Or don’t you think that a volume
control might be even better 2 ”

He produced an old envelope and a
stump of pencil from his pocket and
promptly became immersed in calcu-
lations and drawings.

“If you'll just be serious, my dear
chap,” said Gubbsworthy, “ I rather
badly want your help.”

“ So long as it is nothing financial,”
I murmured, * you can count on your
Wayfarer.” ‘

I replied

*Cuckoospit” and * Bindweed”’

“ Well, I rather want to give my
dear little daughter one of those
beautiful wild-lower names. I know
that you won prizes at school for
nature study. Do please suggest some
of the loveliest.”

This was rather a poser. 1 closed
my cyes and thought for a while.
Somehow my repertoire of wild-flower
names seemed to be limited. At last,
though, I thought of one.

“ Toadflax ! ” T yelled in triumph.

Gubbsworthy didn’t quite like that,
and suggested that I might try again.

** Cuckoospit ? ” I ventured.

*No, no!”

IN LIGI—\TED VEIN

“ Bindweed ? ”’

“ Wouldn’t do at all.”

“I've got 1t—Puﬁball.
scriptive, I'm sure.’

Most de-

“I want something beautiful,”
snorted Gubbsworthy. ‘‘ Now do pull
up your socks and find me a really
nice wild-flower name.”

“ There is only onc more that I
know,” I said at last.

“ What’s that ?”

“ Stinkwort.”

“LOUD- SPEAKER” LESSONS!

“—the young father gloating over his
first-born.”

I gathered from Gubbsworthy 8
subsequent remarks that-1 wasn’t to
be asked to enact the part of god-
father. What he had to say, thoucrh
was luckily cut short by the Pro-
fessor, who sprang between us, bran-
dishing a fistful of old envelopes.

““An epoch-making invention this
time,’’ he roared. ‘ The silencer must
walt until I have developed my
crocodile terminal.”

‘“You mean crocodile clip', don’t

you ? Anyhow, they were invented
long ago.”

“No, I don’t, I mean a crocodile
terminal.
home-constructors.”

‘“ Well, what does it do ? ”’

“The Snap Action

It is furnished with an ingenious
little ' mechanism which automatically
eliminates the possibility of making
wrong connections. Provided with a
neat combination of an acceptor
circuit, a rejector circuit, and a relay
operating a pair of hacksaw blades,
1t snaps at you every time you try to
fix a wrong wire to it—but one

moment. The idea for that silencer
is coming to me. It is all a matter of
decibels.”
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It is specially designed for |
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DECI QE L§
ap THING

“ Why call poor girl babies by that
awful name ? ' I asked.

“ What awful name ?”’

“ Why, Jezebel.”

“ Decibel, you idiot—d-e-c-i-b-e-1—
and I don’t suppose for a moment
that you know what a decibel is.”

What is a Decibel ?

“It sounds rather like a decimal
with a cold in its head,” I suggested.
“But why underrate my intelli-
gence ? ”’

““No one could possibly do that.
Tell me, now, what is a decibel 2’

“ Must. be the tenth of a bell,” 1
sald, after a little thought. T see
now. It’s the unit of tintinabulation.
A door bell 1s a bel and a school-bell
sort of thing is a kilobel, and Big
Ben’s a megabel. Yes, a splendid
idea. May I suggest that Gubbs-
worthy pushes the millibel and asks
for a little more coal for this fire ¢ "

The Professor looked rather pained.

““Anyone,” he said, ‘ who professes
to be a student of wireless- ought to
know what a decibel is. The name,
of course, commemorates the great
Bell.”

““ What, Big Ben ?”

“ No, you ass. Bell, the inventor
of the telephone, just as ohm was
named after George Ohm and the
volt after Volta—"

A USEFUL GADGET!

¢—IJt snaps at you every time you try and
fix a wvong wire to it.”

“ And the kilocycle after the chap-
pie who invented the bicycle.”

“Shut up ! Scientists have decided
that the unit of sound energy shall
be called the bel.”

“ Did Bell give them an inch ? ”

“ What on earth do you mean ?

“ Well, why have they taken his
‘L’? He had two of them, hadn’t
he 2
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In Lighter Vein%contiﬁ'ued

“ Do you, or do you not, vyant me to
explain just what a de(:lbel ist”
““No,” 1 cried; *“ most emphati-

cally no; and if Gubbsworthy says
that he does he will get such a whack
on the jaw that he will be decibelled
—1 mean disabled—for a week.”’

TELLING THE TALE

“—acho announced that his aerial mast
was bending something ‘orvid.”

Any little unpleasantness that might
have followed was prevented by the
sudden entry of Gubbsworthy’s hand-
maiden, who announced that his
aerial mast was bending something
’orrid Lefore the gale that was raging
outside, that she was frightened out
of her wits and would we please come
and do something. at once.
men of action, we sank our differences
and hurried to the scene.

The report was not exaggerated.
The tall pole was rocking to and fro
.m the most alarming manner.

“It’s that stay,” yelled Gubbs-
worthy, ‘‘ that’s slackened off. Next
time she heels over, grip it and hold
on tight.”

Nautical Aid

As the mast reeled and the offend-
ing stay formed a downward loop, the
Professor leapt for it like-a man.
Next instant the mast.swayed in the
opposite direction, suddenly tighten-
ing the stay and shooting the Pro-
fessor neatly over the garden wall,
like a projectile from a catapult. We
gathered from the horrid crash that
he had landed in Captain Buckett’s
cucumber frame. With great presence
of mind I called to him to collect the
old seadog, for he was obviously just
the man for such a job as this:

Still picking out bits of glass from
here and there, and looking rather as
if he had been pulled slowly through
a barbed-wire entanglement, the Pro-
fessor arrived in a minute or two
with the Captain.

“ What she wants,” he roared, * is .
a running bobstay with a bufile knot'

and a couple of garbord strakes.”
I think that is what he said. Any-
how, it was something like that. He

Always -

sent Gubbsworthy running round to
fetch a rope {from his garden shed, and
directed us to push hard against the
pole on the leeward side. As neither
the Professor nor 1 was quite sure
what leeward was, we found ourselves
next moment pushing hard-on oppo-
site sides.

“ You flat-footed, lop-eared, knock-
kneed lubbers!” bellowed the cap-
tain. “Don’t you know leeward

| from windward ¢’

A Little Misunderstanding

The Proféssor and I both seemed to
feel simultancously that we must
‘have made a mistake. He started to
rush to my side just as I got under
way to go to his. We both chose the
same way round the pole, and met in

full career with what must have been’

a sickening thud.

It was at that moment’ that the
halyards at thé house end gave way.
Down came the aerial wire, writhing
like a cartload of snakes. In less than
two ticks the Professor and I were so
neatly and tightly bound together by
its coils that we could not move hand
or foot. Fortunately, though, my

right knee was resting upon the

Professor’s lower chest, so that I
was able to get a really good purchase
for some he-man heaves.

“LOW RESISTANCE!”

“—he had landed in Captain Buchelt’s
cucunber frame.”

By this time Captain Buckett and
Gubbsworthy had got what the mari-
ner called a Turk’s head or a spinnaker
or something round the mast, and were
pulling like anything on the rope,
when there was an appalling crack,
and down came the mast right on
top of them.

“ Well, well,” I said, after pulling
them out from beneath it and re-
viving them as well as I could,
b you’ve had your bit of clean fun, but
I'm all in favour of frames after
this:”

“Not cucumber frames,” sighed
the Professor, picking out an extra
large splinter of glass,
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SHORT-WAVER

An appreciation -from a reguler
P~ reader.
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Sir,—I should like to express my
thanks for the specification of the
¢ Viking ” short-waver. As I have
constructed the set, I can vouch for
its many good qualities, notably its
freedom from hand-capacity effects.
This is my first serious short-wave
set after trying my hand at one or
two others with but scant success.
Almost as soon as it was completed
I obtained a transmission from
Chicago, and on Friday evening sat
down to tune-in Lisbon, and was

- amazed at the strength with which it

came over.

Strong and Clear

1 tuned the station in at 22.17,
during 4 musical selection, and the
announcement of the station’s identity
in various languages followed.

A piano selection was the next item,
and it was really like a piano, as the
quality was excellent and the fading
very slight.

Acknowledgments to listeners fol-
lowed and a request for reports;
then music again and a further list
of acknowledgments and thanks to
the WireELEss CoNSTRUCTOR for their
reference to the station.

At 11.16 there was a reading on
Faraday in English, and so clear and
distinct was the transmission that I
could have taken it down verbatim.

The Old Thrill Again

But, seriously, short-wave working
has recaptured the thrill (which I
thought had been lost for ever) that I
experienced when I first constructed
that thirty-five-shilling crystal " re-
ceiver in the early days of “ P.W.”

I have been a continuous reader of
“P.W.” and the ConsTRUCTOR from
No. 1, and have made up dozens of
sets from them with never a failure,
though, of course, some have been
better than others.

Thanking you for the valuable
assistance I have derived from your
paper.

Yours faithfully,
' WiLLiam G.
Fulham, S.W.6..

GREEN.
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' 8.T.300

Battery Model

PPV VVVVUN R 5%\%%5&“0@%\5‘“%“

KITS make the S.T.300 a world-beater !

Every claim made by the designer of the S.T.300 is

S.T.300
Battery Model

£ s d

1 Polished oak cabinet. 16in. X 7 in.X
10 in., with baseboard 18 6

1 Ebonite panel, 16 in. X 7 in., dnlled to
specifications 50

2 Ormond 0005 SIOW mollon condenscrs
No. 6 L

1 J.B. Midget 00004 condcnscr o
} ReadiRad ‘00015 differential condenser
1 60
1

—

Telsen blnoculaf Choke .
Differential condenser, ‘0001 ..
2 Colvern 'S.T.300 coils 00
I W.B. horizontal valve holder ..
2 Valve holders ..
I Lewcos H.F. choke, type M C
2 ReadiRad 3-point switches
| Varley Niclet L.F. transformer, 35-
1 T.C.C. ‘0001 fixed condenser, type S
1 Graham Farish 1-meg. Ohmite .
2 T.C.C. 1-mfd. fixed condensers, type 50
| Lewcos 20,000-chm spaghetti

1 Terminal strip, 16 in. X 1} in., drilled
to specification

=
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1 Screen, 10in. X 6in. (with notches)

| Sheet copper foil, 10in. X 7 in.

1 Packet Jiffilinx ..

3 Valves as specified 5

2 Belling-Lee wander plugs .. o
10 Belling-lL.ee terminals, type R

Flex, screws, etc. .. .

(=3
(ol
D N N e

~N
ON OO O W

£6 16 0

See page 351 for
details of the
A.C. S§.T.300,

Radio-gramo-

phone equipment,

L3PV AVVLTLLILLOVNY ‘,

justified when you use a Ready Radio Kit.

Ready

Every

Radio S.T.300 Kit consists of specially

chosen components which are matched in order to
extract the utmost efficiency from the circuit.

The S.T.300 is the set you MUST build for really
good Radio reception. You MUST build it with a
Ready Radio Kit in order to get the results the de-
signer claims for it.

Send off the Coupon on page 351 now.

Official Blue Print FREE with every Kit!
(less valves

KIT “A” & £3:18:6

OR BY EASY PAYMENTS

7/3 | payments of 7/3.
KIT “B” s £5:17:6

OR BY EASY PAYMENTS

1 0/ 9 _payments of 10/9.
KIT “C" it £6:16:0

OR BY EASY PAYMENTS

1 2 /6 down, and 11 monthly

payments of 12/6.

down, and 11 monthly

down, and 11 monthly

BATTERY EQUIPMENT

1 Pertrix 120-volt Standard s. d.
High-tension Battery - 15 6 The READ‘Y RA_DIO A.C. ELIM-
1 Pertrix 9-volt Grid-bias INATOR- with trickle charger Type
Battery -S B - 13 B.S. is especially suitable for this
IR. & A. peaker nit .
(Type 40) - e . 15 6 receiver. ‘
I Pertrix Accumulator Please state voltage when ordering.
P.AC3 - - 110 Price - -£5:17:6
£2 3 3

Head Office and Woiks :

EASTNOR

HOUSE, BLACKHEATH, S.E.3.

'Phone : Lee Green 5678.
‘Grams :

Readirad, Blachvil.

Showrooms :
London Bridge, S.E.1.
' Phone :

159, Borough High Styezt,

Hop 3000.
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In this, our contributor’s second
article of the series, he.goes a step
farther in his explanation of the
why and wherefore of radio, and we:
feel sure that our readers will find it

By HERBERT K. SIMPSON }
|
!

a nost enjoyable article.

. i—

.........
yatt

WHAT‘a fine world this would be
Y if everything that we dis-

turbéd from its proper place
wanted to get back-again, and pro-
ceeded to.do so! And yet this_is
actually the spirit which animates
electrons and electricity. We can,
in fact, régard electric currents as
“tidying-up "’ processes.

Most of us have. read or heard
something_ about atoms and deserip-
tions of their extremely small size ;
our imaginations have been strained
by such feats as trying to visualise
an atom as being the size of an’
orange if an orange were enlarged to
the size of the world.

“Not Divided ”

I am not going to worry you with
anything on those lines; "all T want
you to remember is that atoms. are
véry small and that you and I and
all our belongings are made up of
enormous numbers of them. )

The name atom comes from the
Greek words meaning ““ not divided,””
but this did not prevent science from
probing still further and finding that

no atom is “the same all the way .

through.” Each atom consists' of
one or more electrons, which are tiny
charges of negative electricity, clus-
tered round a central core. This core
is composed of one or more ““ protons
or charges-of positive electricity.

Those Fussy Atoms
Now atoms are very fussy about
always having the right number of
electrons, and if one were removed
the atom would try to attract any
electron necar at hand until the
vacancy was filled.

Suppose that by some means we
remove electrons from one end of a
wire and supply them to the other
end. In the wire there will be a
general endeavour to restore the
original conditions, and this is

achieved by a flow of electrons:

towards the end where there is a
shortage of them. It should be
noted that an atom would have a
very slim chance of ever getting
exactly the same electrons back
again.

“GETTING A MOVE ON!”

l
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ABLE

positive and the other end is said
to be at negative potential.
It will be noticed that the electrons

| travel from negative to positive,

which is the reverse of the old con-
ventional current direction which
many of us were taught at school.

At first sight it might seem that
the electrons were being very obliging
in keeping to the wire, but if we

" look into the matter we find that

they merely take the path of least
resistance.

Atomic Attachment

It is most fortunate that the
electrons in many substances are so
_atfached to their atoms that it is
extremely  diffi-
cult to make them
carry any electron
trafic. These
substances  are
known as non-
conductors, or
insulating mat-
erials, and have a
multitude of
obvious uses.

D.C. and A.C.

So far 1 have
only dealt with
direct current
(D.C.), but we
will now get on
to that awesome

A go-ahead radio engineer wcho has just gone out to Crecho-

Slovalkia on imporiant radio business takes advaniage of the'

speed and efficiency of air traunsport. Here is here seen beside
his snachine al Esseu,-Gevpnany, en voute for Praguc.

If this removal process were main-
tained we should get a continuous
stream of electrons from atom to
atom along the wire, or, in more usual
terms, a ‘‘ direcet current ”’ of elec-
tricity.

The Direction of Flow
To distinguish between the con-
ditions at the two ends of the wire,
the end short of electrons is called
| 350

alternating cur-
rent (A.C.). It
really isn’t awe-
some atall, and in
some respects 1
think it is easier to understand
than D.C.  To put it briefly, A.C. is
a repetition of movements of electrons
first in one direction along a conducter
and then in the other.

That is not quite the whole story,
because alternating currents can differ
widely in the number of their move-
ments per second, and this governs
what is known as their frequency.

(Please turn lo page 378.)
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KIT “A" wuns £5:11:6
OR BY EASY PAYMENTS

/ down and 11 monthly
payments of 10/6.

KIT “B" = £8:6:6
OR BY EASY PAYMENTS
15/6 “wmmcore”
HEAYBERD MAINS UNIT, TYPE M.1.

as specified - - - - £6:7:6
OR BY EASY PAYMENTS
11/9 down and 11 monthly payments of 11/9.

K purchased by Lasy Payments acith either of
fthe above Kits, add 119 to the monthly Kit price.

Ready Radio Radiogram Cabinet

With this beautiful cabinet you can convert your present set to a Radiogram
of the most modern and artistic design. This cabinet is of highly polished
walnut.with lift-up lid, automatic support and a needle cup.  Overall size,
373”7 x 22" X 17”. Suitable for any receiver having a panel not ex-
ceeding 12* X 7” and a baseboard 16”7 X 10”.

Price £3:7:6
or deposit of 15/~ and @ monthly payments of 1Q/-.

2f purchased by Easy Payments with either of
dhe above Kits, add 6/3 to the monthly Kit price.

Readirad Pick-up

An entirely new design possessing many unique features. Compensated
spring-balanced tone-arm to reduce record wear. - Swivel head to facilitate
needlz changing. Extreme sensitivity and marvellously lifelike reproduction.
Correct tracking. Extremely handsome appearance. 27’6

Never needs adjustment

London Bridge, S E.x.
"Phone : Hop 3000.
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CASH or CO.
ORDER FORM

Please dispatch to me at once the following goods

Eastnor House,
Blackheath, S.E.3.

.o (@) Ienclose Cross out lme
for which (b){ I will pay on delivery ( s

TR pp—— - S —— e — —————"— ) A

1

To READY RADIQ, LTD., | To READY RADIO, LTD.,
Eastnor House,
Blackheath, S.E.3.

not apphcnble ................ for which I' enclose first deposit of £

The WireLrss CoNSTRUCTOR

READY RADIO LTD.,

Telephone: Lee Green 5678.

EASY PAYMENT
ORDER FORM

Please dlspa,mh to me the fO‘]OW]n" nooda STINGEEE  +« vo Haa e 4 45TERARE oo %4 o - a0

S Bie e e Was e e e eareassenacaan
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Eastnor House, Blackheath, S.E.3.

‘Grams: ' Readirad, Blackvil, London.'

assETenavesguauseIEESSTsaAcasneeureReaslanceERadPunatabasttananugs




The WireLess CONSTRUCTOR

HECKING amplifier distortion is
fairly simple if you happen to
have a milliammeter.

Perhaps you may think that milli-
ammeters are expensive, ~ Well, so
they are, if you want an accurate
dead-beat instrument.

But for distortion checking a dead-
beat meter isn’t required, mor is it
necessary for it to be very accurate,
provided you are not using it for
current measurements.

A Kick-Meter

‘What you really want is a cheap
milliammeter to employ as a * kick-
meter.” That is to say, the magnitude
of the needle kicks give you some idea
of the amount of distortion present.

You connect your milliammeter
in series between H.T.--- and the
filter choke or output transformer
primary terminal, which normally
goes to H.T. 4.

Thus the current to the anode of
the output valve passes through the
meter. '

The range of the milliammeter
should be chosen so as to bring the
needle about half-way round the scale
at the normal anode current taken by
the valve.

For example, in the case of a super-
power valve a 0-25 m.a. scale would
be about.right.

Keep the Needle Steady
If the amplifier is working well
within itself the needle will remain

steady, but directly the grid swing

reaches a point where grid current
commences to flow or rectification
occurs the needle will kick violently.
A certain amount of kicking can be
tolerated, because the distortion may
not be enough to be audible. But
when the movement amounts to
anything greater than, say, 10 per cent
of the steady reading it is time to
cut down the volume until the valve
is working within the limits of

PICK-UP HINTS
AND TIPS

PSR TRS ST EE

Some intercsting notes on various practical aspects of

radio-gram reproduction.

By A. BOSWELL

Checking Distortion—How to Test—Converting PPortubles.

~linearity decided by the anode voltage

and grid bias.

Believe me, a milliammetér of this
type is a very useful instrument.

I am often asked whether it is
worth while to purchase a complete
pick-up, carrier-arm, turntable and
motor- Now, the answer depends
solely upon individual circumstances.

HEARD THESE?

3 RECORDS WORTH HEARING.

Qrchestral. s

Prelude to Act 3 of ¢ Lohengrin 23
Chicago Symphony Orchestra 54
. (D.B.1587)

s0000

Bole: ro
New Light Symphony Orc%estra

(B.4046)

9050000

Vocal.
R That’s Why Darkles Were Born
s¢ Paul Robeson . 5 H.M.V. (B. 4058)
2% Cuban Love Son;
ee Lawrence Tibbett .. H. M V (D.A.1251)
54 Cast Thy Burden.
o¢ Master Graham Payne Zonophone (6033)
e Bonnie Mary of Argyll.
oo Heddle Nash .. .. Colnmbm (D B.720)

* Organ.
Wedding March. ¢
Edouard Comniette .. Columbia (D.X.320)
n ngs ot Song,
Edward O’Henry Broadcast (3147)

20000009

Dance.
Cuban Love Song
Savoy Hotel Orpheans COlnmbla (C.B.405)
Carry On.
Orpheus Dance Band Zonophone (6037)
Mona Lisa
Ambrose and his Orchestra
H.M.V. (B.6125)

Vaudeville.

Hold My .Hand. {

Les Allin Zonophone (6025)
Hang Out the Stars in Indiana.

Florence Oldham .. Columbia (D.B.724)

000000000003 040600400800000

000000000000 00000000000000000000

000400

Beat the Retreat on Thy Drum. 'Y
$ Stanley Holloway .. Columbia (DX.321)
od <
%3 Piano. s
° Honeysuekle,

3¢ Billy Mayer! ..
)0

00000000000 v * 0 0006606600606000664

.. Columbia (D.B.728) |

0600000000000000

For instance, there are many
listeners who have excellent portable
gramophones which they use chiefly
outdoors in tke summer, and perhaps
occasionally indoors at other times.

These listeners would prefer to
avail themselves of the advantages of

electrical repreduction, but, having a 1

perfectly good turntable and motor
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already, naturally they do not want
to buy another especially for the
pick-up.

Easily Converted

Well, these enthusiasts are catered
for by those makers who supply
pick-ups suitable for attachment to
the existing tone-arm in place of the
sound-box.

The conversion thus.costs only a
small sum, and the portable can be
readily used as an ordinary acoustic
gramophone when required.

Then we have the listener who does
not already possess a gramophone.
In this case he will obviously purchase
a playing desk or assemble his own
turntable and pick-up complete with
carrier-arm.

Of course, there are some fortunate
people who can afford both a portable
gramophone and a powerful radio-
gram receiver, but they scarcely enter
into the question. I am only con-
sidering the average listener who has
to go about it in the most economical
way. i

Incidentally, some of these pick-ups
designed for use with existing tone-
arms are extremely good. There is,
for instance, the H.M.V. version,
which for sensitivity and tone takes
a lot of beating. The makers supply
a combined volume and tone control
for this pick-up, and the amount of
scratch can easily be adjusted by
cxperimenting with clip-in resist-
ances of various values. This is a
useful refinement, because it enables
the listener to suit the. pick-up to
his amplifier.

An Interesting Pick-Up

By the way, the Loewe Radio Co.
have sent me some interesting details
of a new pick-up which they placed
on the market during the Radio
-Exhibition.

The pick-up has several interesting
features. For instance, the needle
fixing is automatic. It isn’t held by
a screw, but you just place it in its
holder and it ** stays put.”

Moreover, the usual rubber buffer
on the armature bearing has been
done away with, and in consequence
there can be no trouble due to
perishing.

The volume ocontrol is built into
the tone-arm pillar and the resistance
chosen is 40,000 ohms.

The Loewe people state that the
prico of the pick-up is 33s. 6d.
(including the tone-arm and volume
control).

I hope to have an opportunity of
trying one of these pick-ups in the
near future.
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l AM writing this in a deep, cosy arm-
chair, with 15 ft. of ether and 2 ft.
of brick wall between me and the
nearést piece of wireless apparatus. In
other words, I'm having a rest !

The idea of this article was mine.
I wanted somewhere in this magazine
where every month I could just talk—
not of some special subjeet, but on
any topic that might interest both of
us. Perhaps I ought to explain first
my own position on this paper.

‘1 am simply an independent con-
tributor. THE WIreLESs CONSTRUC-
Tor has its own excellent- staff and
research laboratory. 1t s

‘cumstances were exceéptional: Only

if 1 feel that I have got something
really startlingly better than the

- *S8.T.300  will I ask for such a lavish

display again.

Breaking Records
‘Well, first of all let me thank you
all for the reception of my “ §.T.300.”
It has simply amazed me. I knew I
had something good, but 1 never
dreamt that such a vast number. of
readers would start building the set

at once. The Editor tells me that

one firm of coil manufacturers is

Tie WIRELESS CONSTRUCTOR

It’s good to rest here for a bit with
my- feet on the mantelpiece. In a.
laboratory across the passage is a pair
of *“S.T.300” coils, submitted by a
new firm who have failed to keep to
my specification. I shall not pass
them until a new and satisfactory
pair have been submitted.

To-morrow 1 shall also be finally
testing two forms of A.C. versions of
the “ S.T.300 ” which I have devel-
oped. They are out there in one of
the two laboratory huts in my garden.
The final choice will appear in the
same 1ssue as these notes.

Now about these letters

quite possible that our views
on technical matters may
clash. If all of us agreed
there would be precious
little progress in radio, so'l
almost hope we do differ
sometimes !

Being “ outside ”’ the
paper gives me several ad-

JOHN

SCOTT-TAGGART TALKS TO YOU—

© This article is really just a talk—discursive and intimale,
likie a chat betrween old friends.

In it the designer of the * S.T.300 7 speals to you of
radio in general and of particular topics that interest him.
He is delightfully informal and informative.

Settle yourself in your own armchair, and read and
enjoy what ** S.T.”” says from his !

vantages. In the first place,
I am privileged to say
exactly what I like, and, secondly, I am
freer’ to move about, to get to know
readers’ difficulties in various parts of
the country. My opinions may at
times be pungent and unpalatable to’
* vested interests,” but I hope and
believe that my consideration for the
wireless constructor—and the wireless
constructor alone—will benefit not only
him but the radio industry itself.

That Was Exceptional
But the last thing I want is to
become a one-man band. 1know that
a great deal of space has been devoted
to my first set and articles, but cir-

turning out a thousand pairs of coils
a day, that another sold forty thou-

sand in a week, that other manufac-

turers are feverishly attempting to keep
pace with demands for the compo-
nents required for the “8.T.300.” The
“kit ”” people are reporting a growing
rush for orders. And, finally, I am
told the circulation of THE WIRELESS
ConsTRUCTOR has broken records.

All this is extremely gratifying, but
I have been too busy to get swelled-
headed !  Demonstrations to give,
alternative makes of coils to test, suit~
cases full of letters to read, aerial
couplers to try out.
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you have written. I've read
them all, but it would really
take me weeks to reply to
each individually. They
range from one marked
“ strictly personal ” (he
wantsme to tell him “strictly
between ourselves ’ whether
the “S.T.300 " really does
all I claim), and one which
demands full layout details
of an “S,T.300,” but using two S.G.
valves, push-pull output, A.C. valves
—and this is all to go into a radio-
gram cabinet of such and such
dimensions.

Blackpool and Bonzo

Requests for demonstrations have
streamed in. I have had picture
postcards of Blackpool sands (com-
plete with donkeys), a family group
(taken about 1890), Bonzo powdering
his nose, another seaside ‘postcard (of
an indelicate character—it ought to
be sent to the local Watch Committee!)
and a beautiful coloured portrait of &
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From My Armchair—continued

—

bowl of apples with a couple of bananas
lolling on their backs beside it.

I want to assure readers that I
don’t mind their using up old stocks.
Their ¢nterest is what I want. I want
to liven things up. Keep on writing
to me. That is the best way for you
to let me know your troubles, your
complaints, and your needs.

Those Demonstrations

Many queries I can deal with in
articles, but the ordinary sort are
dealt with by a special department
with. which I am constantly in touch.
But, apart from queries, there must
be expressions of opinion on con-
ditions, sets, methods of presentation
which—even if I cannot reply to all of
them individually—interest me keenly.

super-hets, and one with a 6-valve J
super-het. Nearly all had had over
eight years’ experience of ‘‘ home-
construction,” making up different
sets as they came out; one of the
letters is from a reader with 20 years’
experience of wireless !

Having given these demonstrations,
I know exactly how Daniel felt in the
den of lions, but I seem to have
survived ! I have a grouse, though.
I said I wanted to “ get into some of
your homes.” But while thousands
have asked for demonstrations, only
six readers indicate their willingness
to offer me an aerial and shelter for
an 8 p.m. to 10 p.m. test ! If you feel
you wouldn’t mind me trying a set
undergoing tests on your aerial for
one evening, write me a postcard. I

RAIL-ROAD RADIO IN GERMANY

—_— -

Many trains in Germany are equipped with radio reeeivers for entertaining the pas-

sengers.

Now about demonstrations.
devoted a lot of time to these, but I
have only got through a fraction of
the requests. My idea of these demon-
strations Was to show publicly what
the ““ 8.T.300 "’ could do and to meet
readers.

Incidentally, I was surprised at the
types who attended. I had thought
they would probably -be 2-valve or
3-valve users who were looking for a
suitable set. Nothing of the sort!

Daniel in the Den!

Not a single “ demonstratee ”’ had
less than three valves. I made a note of
the sets they used, and of the writers of
letters published only ome was an
inexperienced constructor, but e was
using a 2 S.G. four-valve set! The
others include two readers with 5-valve

This photograph shoiws an engineer linking up a couple of carriages.

I have |

have several *° test-stations,” but I
want a really large number all over the
country. Perhaps some keen readers
could oblige me. I would ask for an
appointment and show my passport.

% A %

When television was “ inaugurated
about six years ago, everyone realised
that it was a promising development.
But none of us quite expected the vast
amount of promising that was to be
forthcoming. Unfortunately all the
epoch-making things in television have
been accomplished, including, now,
television in a train.

This makes it very hard for the
epoch-makers to make néw epochs.
Perhaps readers could send me sug-
gestions to pass on to them, e.g. “‘ thisis
the first time television of conger-eels in
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Brighton Aquarium has been received
in an aeroplane flying upside - down.”
There must be still some things that
television can do for the first time.

But this is by the way. What I
wanted to say was that I believe
highly successful television has been
accomplished with a perfectly amazing
width of side-bands giving a really
detailed picture. No, the scheme is
not British, but. American. The
H.M.V. people, however, are handling
the matter on this side.

An American Advance

In some articles last spring I said
that I only agreed with the television
pesimists in so far as present methods
are concerned. Scanning discs, Neon
tubes and the wave-lengths used have
always been regarded by me as useless
except to amuse. The American step
forward involves a cathode-ray tube
and ‘waves of the order of seven
metres. - '

We all know work on these lines has
been progressing, especially in the
U.S.A and Germany. Now something
approaching real success is in sight.
My advice is to watch the HM.V.
people and the B.B.C. The latter’s
7-metre station should ‘teach us what
these wavescan do; e. g. to what extent
they can go through or round buildings,

Reaction and Tone Control

There is likely to be a good deal
more heard about reaction and tone
control in the near future. I have
said something in an article on band-
pass tuning about the subject.. The
idea, of course, is to sharpen tuning
by means of reaction.

This, if carried to extreme limits,
cuts off-—or, rather, tapers off—the
side-bands: Every note in speech or
musi¢c (and even the *‘doomp”
interval signal) produces fluctuations
in the wave-lengths produced by the
transmitter. These are essential, and
we like to keep them in full strength
in our receivers.

*Side-bands”’ and Selectivity

We can, however, get greater
selectivity by reducing the strength of
these fluctuations (or ‘‘ side-bands ")
and boosting their effect up in the
L.F. circuits. Dr. Robinson, at last,
18 getting some credit given to him
and—as usual in such cases!—is
getting some withheld.

But I see my allotted space is up.
Next month I want to deal with rather
more technical topics. J.8.-T.
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The Colvern Coils

chosen for the A.C.
Model of the S.T.300—

1 pair Colvern Coils,
Type S.T.300,

127« pair.

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX
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ceiver, where

utmost efficiency.

Special 6 to 1T Ratio

The R.I. ¢ Parafeed'~—the outstanding
transformer for parallel feed—has been
specified by Mr.- Scott-Taggart for the
S.T.300 because it gives the practically
straight-line amplification that is
vitally necessary in this type of receiver.

N.P.L. test curves show high and uni-
form amplification between 25
and 8,000 cycles. The inductance of

the ‘¢ Parafeed " is no less than
80 up to 100 henries. ,
Size: 2% X 1§ X 1§ in.

List. No. DY28

Badio Instruments. Lid., Croudon. England.

“ Parafeed” has been se-
lected for the “S.T.300”
because it represents the
most advanced develop-
ment of Radio Research
in its class—an essential
qualification in this re-

component must give
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These are the coils for
your A.C. “S.T.300”

Look through the de-
f:ﬁ::'_i,f“:,:;fj‘.,; When you decide on Wearite Coils

in your choice—use 10T your A.C. “S.T.300” you are P R I C E
WEARITE. Re- ¢erfain that its tuning circuits

member Wearite are Will function just as intended by

the first component the designer. Wearite coils are '
makers in Radio, Ask definitely to author’s specification

for lcaflets dcaling —and are tested by a specially

with Wearite Valve designed H.F. Oscillator— only per pair.
Holders, Chokes, Wearite Coils are subjected to

Switches, ete. such test.

WRIGHT & WEAIRE LTD., Ny ™
740, High Road, A /]E - I 'hll EI‘ | g
TOTTENHAM, N.17. & BN s

Telephone : Tottef)ham 3845/8/9. COMPONEM?S

9834

A. MUNDAY Lt

Electrical & TWhireless XEngineers
59, Watling St., E.C.4. Phone: CITY2972

(one door from Queen Victoria Strect and Queen Street)

45 Eastcheap,E.C.3. Phone:ROYAL4632
49-51, Eastcheap,E.C.3. Phone:ROYAL4632

A.C. 5.T.300

ALL
PARTS IN STOCK

COMPLETE SETS
READY WIRED

High work-

ing voltage
Obtainable PRICES
from all

Radio Dealers

Write for 4-0 Mfd. 5/6
Complete 60 Mfd. 8/-
Catalogue

8-0 Mfd.10/6

%

RESISTS' CURRENT LE;

v 7 T WITH A NEW

HIGH INSULATION FACTOR

that has established a record in condenser efficiency

ARTHUR PREEN & CO., LTD., Gikcus" 2°""“ionbon, wa.

Works Address:—CROWN WORKS, SOUTHAMPTON.
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advantage with practically any recciver,

HAVE you ever thought that you
would like to try a pentode
valve in your set ? Perhaps
you have. Perhaps you have even
gone so far as to try one and have
taken it out again because it did not
bring about the improvement in
results that you were expecting.

THE ONLY PARTS YOU REQUIRE
FOR THIS SIMPLE UNIT ARE: :

1 Tapped pentode output choke (R.I. :
Pentamite, or Tunewell).
¢ 1 2-mfd. condenser {T.C.C., or Telsen, :
it ‘Dubilier, Peto-Scott, Sovereign, :
Helsby, Hydra, Ferranti, Lissen). i
1 2-mfd. condenser (Dubilier non- :
inductive type, or see above). :
1 ‘01-mid. fixed condenser (Lissen, or :
Dubilier, Telsen, T.C.C., Graham
g Farish, Sovereign).
: 6 Engraved-type terminals (Belling &
Lee type R, or Clix, Igranic, Eelex}):
: 2 Strips of ebonite, one 4 in. x 1! in.,
and'one 5 in. x 1} in.
1 Spaghetti resistance, 15,000 ohms
(Lewcos, or Bulgin, Telsen, Graham
Farish, Varley, Igranic, Ready Radio,

Peto-Scott, Sovereign, Tunewell; ¢
Magnum).
1 Spaghetti resistance, 5,000 ohms : |

. (Bulgin, ete.).
Piece of 3-in. plywood, 5 in. X 4 in.
Glazite, Lacoline, Jiffilinx, Quickwyre :

for wiring. H

i Flex, screws, ete. i

L P S s o S s T

The fact of the matter is that_a
pentode, like most other valves in the -
set, requires a certain amount of
special treatment, and it is not- much
good to hope for the best results by
substituting the last valve in your
set with a pentode unless' you also
make the necessary alterations to the
output circuit.

Improvement in Results
Used correctly, a pentode output
stage can make quite a considerable
improvement in results, and, in
certain cases, it might even act as a
distortion remover.
Take the case of a set in which

ING A -
ENTODF

How to malke a unit which enables you to employ a pentode valve o its best

the present output valve has a low
amplification factor. It is quite |

possible that in order to get adequate
volume it is necessary to load -each
valve with much stronger signals than
it i8 intended to handle.

That means to say, of course, that
distortion is bound to result, and,
amplified in each successive stage,
the final results that reach your ears
are likely to he—well, to put it
bluntly, too awful for words!

Volume to Spare

But supposing a pentode valve, or,
rather, a correctly designed pentode
output stage, were to be fitted to a
set of this description.

It is quite within the realms of
possibility that it would then be

Tue WireLEss CONSTRUCTOR

possible te obtain more. than ade-
quate  volume without the slightest
trace of overloading distortion.

Distortion Eliminated

What would actually happen is
that, on account of the high degree of

" amplification given by the pentode

valve itself, it would probably only
be necessary to apply quite a modest
well-within-the-limit signal to the
grids of the preceding valves, and
thus, although you would still be
getting adequate volume, the distor-
tion due to valve-overloading would
be eliminated.

But its application as a “ distor-
tion-eliminator > is not, of course,

AN OUTPUT FILTER IS INCORPORATED

b —_=
The unit is also, of course, a complete loud-speaker filter, maliing it possible to run

long loud-speaker leads, ete.

357
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Fitting a Pentode—continued

the primary function of a pentode
valve.

The real use of a pentode valve is
that it enables you to get just that
little bit extra out of a set without
going to the extent of another L.F.
stage.

That Extra “Kick”

-For that reason it is a particularly
useful type of output valve for H.F.-
Det.-L.F. sets where the addition of
a second L.F. stage is either imprac-
tical or unwarranted. The same
thing applies to the popular Det.-L.F.
arrangement, although as a general
rule it is not wise to fit a pentode to
sets employing two L.F. stages unless
the L.F. stages are of the very low
magnification type.

In any case, with sets employing
two powerful L.F. stages a pentode
valve is not necessary.

But for those of you who are using
sets of the type mentioned above,

and who feel that they would like
just a bit more kick out of them—
well, why not try fitting a pentode ?

With the number of * semi-low ”
consumption pentodes that are now
available it is not necessary to con-
cern yourselves too much with the
question of H.T. consumption, because
several of the medium-sized pentodes
take very few more milliamps than a
“ respectable  power valve.

Concerning H.T. Current

These remarks are intended to
apply particularly to sets of the
battery-operated types, for it is in
cases such as this that the question
of H.T. consumption is of necessity a
vital consideration.

In the case of sets worked from H.T.
mains units—well, there are very few
commercial mains units that have an
output of less than twenty milli-
amperes, and that should be ade-
quate for a correctly-biased medium-

VERY EASY TO CONSTRUCT
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A pentode choke, three fixed condensers, and lu:o of those inexpensive spaghetti
resistances are all the componenis that the unil necessitates.
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sized pentode, even allowing for the
detector and S.G. valves in a three-
valve arrangement.

So that with modern valves the
question of H.T. consumption is not
all that important, and for what you
get in return for the few extra milli-
amps. it is, in our opinion, quite a
well-worth-while investment.

THE RIGHT H.T.

A2 86

/5,000 Oprrs

The correct H.T. for the priming grid
is  auntomatically arranged for by the
provision of a ** dropping ’’ resistanve.

For those of you who are interested
in the pentode proposition, and
bearing in mind our earlier remarks
about special treatment, we have
designed an efficient little output
unit which will enable you to fit a
pentode to almost any set that falls
into the category outlined above.

It is quite a simple little unit
which constitutes a pentode filter
output circuit. But it is' rather more.
than a straightforward output filter
arrangement, for it also includes de-
coupling components for the priming
grid of the pentode and a tone-
correcting scheme to obviate the over-
accentuation of hjgh notes which
tends to result from the use of a
pentode valve.

Adjustable Choke

The pentode output choke is of the
tapped variety, so that by experi-
menting with different tapping points
you will be able to adjust the unit for
best results in your circumstances.

A list of the few parts that are
required is given elsewhere in the
article, and in view of the extremely
simple nature of the unit, coupled
with the fact that every possible

(Please turn to page 380)
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CONDENSERS

Seeing the name Ormond specified, the Amateur constructor may
rest assured that he obtains a product which has won the approval
of the experts.

This Ormond condenser is designed to follow the Logarithmic
Law. The construction is of brass and is very robust, the whole
being a precision instrument. The vanes are perfectly rigid, being
firmly secured to slotted spindles.

A slow-motion device, ratio approximately g to 1, is incorporated
in the condenser and is controlled by the upper small knob, direct
drive being obtained on the dial which is engraved o to 180 degrees.

MW vew

e MATEIF AN R AR R

Capacity Price
00025 .. .. .. 6/6
00035 .. .. ‘.. 66
-0005 . e .. 6[6

Also available complete in handsome
fisared Oak; Cabinet. Height, 16} in.
Width, 16} in. Depth, 10} in
Price, £4.19.6.

The ORMOND S\ speaer:

Gloriously natural tone is ensured by the perfectly balanced
frequency response. The construction is extremely robust, the
whole being mounted as a complete chassis. The cone, speech
coil and-suspension are arranged to give a truly parallel action,
to handle a heavy input without distress. A speech transformer is

incorporated, tetminals being pro-

vided with alternative ratios for

matching with the valve used 'in -
the output stage. ‘

THE ORMOND ENGINEERING Co., LTD,,
ORMOND HOUSE, ROSEBERY AVENUE, LONDON, E.C.1.
Telephone . Clerkenwell 5334-5-6 and 9344-5-6. Telegrams: “* Ormondengi. Isling.”

BY EXPERT
CRAFTSMEN

BRITISH ViGN
PRODUCTS ST

Trade Mark.
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CHOOSING A LOUD
SPEAKER

By VICTOR KING.

I e : _.-"'-
as 1

Here are some hLelpful home truths abouf the various choices open to you iehen settling the important question of selecting a new

April, 1932

speaker. Our coitributor characteristically says exactly what he thinks about the different types now available, and the reproduc-

:[[T of ten happens that i new set
makes a -man dissatisfied" with

his loud speaker. Perhaps he
realises that , the accessory 13 not
as good as it might be, and he
begins to heatit in its true acoustic
colours,

On the othér hand, the new set may
be giving more power, and the loud
speaker’s inefficiency is too self-
evident to be in question at all !

Are Your Ears Drugged?

But however good the reports may
be of a certain make and type of loud
speaker, and h(§wevgr excellent it
sounds in the shop, therc'is always a
serious possihility that its first try-out
at home will cause bitter disappoint-
ment,

Many a “new ” loud speaker has
been relegated to the kitchen, or even
a top shelf, and many an “old”
favourite has been reinstated with
broadeasting honours.

There are two main causes. The oné
is that the listener has actually got to
like the form of distortion dished out
by the old loud speaker, and his ears
are drugged, as it were.

He hears a good rendering of high.

notes as ““ squeakiness,” and hates
it !

The other possible cause is that the
new loud speaker, by being more
efficient, is bringing out distorting
noises that were unable to get through
the mellow sogginess of the older
instrument.

Watch for Woofiness!
Don’t forget that a lot of the most
irritating distortion is heard in the
““ upper register ~’—high-pitched grat-
ings and rattles which are smoothed
into inaudibility (together with re-

tion you may cxpect from themn.

spectable high notes) by the general
“ woofiness ° of the less efficient
speaker.

You will hear thiskind of distortion
very plainly with a good moving-coil
or inductor instrument. It is mainly
due to valve -overloading, and the
overloading can occur in the ** earlier ”
valves quite as easily as in the power
valve.

However, you mustn't give way to
distortion. * A good sct deserves a
good speaker, and a good speaker
demands a purg input !

A TS
OUTPUT POINTERS

(1) A loud speaker must be ¢ matched **
with the output valve for best results.
Many speakers now include tapped
transformers in their construction
which enables this to be done.

(2) However, the average “ high-resis-
tance ’> speaker will mateh up quite
well with the average output valve.

(3) You ecannot have bass without
power—always go for the € biggest”’
power valve you possibly can if you
want good bass.

LRI i nainnen i
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But despite the indisputable merits
of a good moving-coil speaker, do
not take it for granted that every
moving-coil speakeris good. There are
plenty of not-so-good speakers of this
class.

In any case, there is a Iot to be said
for a good electro-magnetic cone. The
moving-coil comes into its own on the
bass notes, but you must have power
for bass.

And to reproduce a goodly propor-
tion of bass you must be prepared for
a fairly hefty volume.

If you won’t have “loudness ” ‘at
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any price, and must have * quiet
listening,” then I fancy you will find
yourself fully satisfied by a high-class
.loud speaker of ‘the electro-magnetic
variety—which will probably be quite
a bit cheaper.

“But don’t forget a moving-coil can
be just as sensitive as one of these, and
that it is not true to say it cannot give
results equal to a balanced-armature
on small imputs.

You can operate a moving-coil very
well indeed with a two-valve set, pro-
viding the speaker 1s one of those
modern sensitive varieties and the set
is able to deliver moderate volume.

The inductor type stands between
the balanced-armature and the
moving-coil. That is my opinion. I
consider that a good inductor is better
than an average ‘small” moving-
coil, and that it is definitely superior
to a balanced-armature speaker of a
moderately efficient character.

‘Don’t Fall for a Fetish

But .don’t subscribe to fetishes or
fashions. After all, you are the one
who has to listen to the loud speaker
you buy, and if you are satisfied with
1t and your friends consider the results
are good (without being told what
the instrument is), then you are
adequately equipped.

There are all too many people who
are prejudiced against anything that
don’t happen to fall into the “ what is
done nowadays ” class !

Nevertheless, it is a fact that the
best performances are put up by
moving-coils of high quality working
under proper conditions. If you are
not convinced that you can or want.to
achieve those conditions, then use a
i balanced-armature, and don’t feel
| ashamed of doing it.
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UNSPILLABLE

BATTERIES FOR PORTABLES

Ngo

Exide Unspillable Batteries are the
safest and cleanest L.T. batteries
you can get. Acid cannot possibly
creep past the patent acid trap.
Turn them upside down. Tumble
them over and over and not a drop
gets out. They’re made for such
usage. You can get them in both
free acid .and jelly acid types. The

latter—the Exide Gel-Cel—is the
first really satisfactory battery of
this type to be produced. The
majority of leading portable set
makers now fit Exide Batteries,
and when next you have to re-
place the battery in your own set
you will find it an economy to
do the same. '

Prices from 9/-

Here are types for some well' known sets:
Columbia Model 303 “Gel-Cel” JZ-3
Gecophone Transportable V., JZ-3
Kolster Brandes (Kobra) Free Acid DO-4
McMichael Super Range IV

“Gel-Cel® JWE-7
Marconiphone 55 & 66 Free Acid LCR-4
Murphy S.G. IV "Gel-Cel” LFJ-5
Pye Model “Q* Free Acid LCA-4
Pye Model Twintriple o RSZ-4

For the complete range send for Leaflet M20.

From Exide Service Stations or any reputable dealer.  Exide Service Stations give service on every mzke of battery
Exide Batteries, Exlde Works, Clifton Junction, near Manchester. Branches: London, Manchester, Birmingham, Bristol, Glasgow, Dubiin, Beifast
e e B . e . e e R e A i P
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A new scheme elaimed to possess ﬁtlnmlﬂgcs over all other existing methods.

By J. C. JEVONS

A LoNG chain of development
stretches between the early

diode valve—or the simple
crystal—and the modern push-pull
rectifier which is now being advocated
for high-quality reproductlon

Changing Fashions

From ordinary * grid-leak ” the
fashion passed to * anode-bend”
rectification, though there are still
many supporters of the merits of each.
More advanced practice favours the
“ power ” grid detector to either,
whilst the new push-pull combination
claims certain features of advantage
over all its other rivals.

.In anode-bend rectification the
valve is biased to work on a bend of
the plate characteristic curve. Here
rectification takes place after the
signals have passed through the valve,
0 that it is equivalent to the combina-
tion of a high-frequency amplifier
plus a detector.

Anode-bend is less sensitive than
grid-leak rectification, and is therefore
not so suitable for receiving weak
signals. . ‘Because of the negative
bias on the grid the internal resistance
of the valve is very high, so that it
does not reduce selectivity by damp-
ing the tuned circuits.

‘“‘Power Grid "’ Rectification

On the other hand, the high
impedance of the valve limits the
choice of coupling -circuit -which ecan
be used, since the intervalve coupling
should always “ match ” the valve
1mpedancc as nearly as possible.

In “power” grid rectification a
higher voltage is applied to the plate
of the valve and the normal values
of grid-leak resistance and condenser
are reduced so as to avoid distortion.

For instance, in the ordinary grid-.

leak rectifier, unless the value of the
leak resistance is low compared with
‘the impedance of the grid condenser,
the higher-note frequencies will leak

#2978

The H.F. signals are applied to the grids

away through the latter, and so will
be lost.

The “power” grid rectifier is de-
signed to prevent this loss by reducing
the normal value of leak resistance and
increasing the reactance of the grid
condenser, but since this necessarily
increases the flow of grid current,
there is still 2 damping action on the
preceding tuned circmit, with a

| corresponding falling-off in selectivity.

The use of a detector comprising
two valves arranged in push-pull has
the following advantages over its
predecessors.

The high-frequency signals are
applied to the grids in phase-opposi-
tiom, and they therefore mutually

~cancel each other in the output

circuit. This effectively prevents any

AUTOMATICALLY NEUTRO-
DYNED

in phase-opposition so they wnwtually
cancel each other in the output circuit.

transfer of-H.F. energy into the L.F.
circuits, and so avoids any undesired
reaction likely to glve rise to 1nsta—
bility and parasitic ‘ noises.’
Further, since the push-pull pair of
valves are automatically neutro-
dyned, there is no anti-reaction féeed-
back—-or ‘ referred  load "—between
the output and input circuits, and

_ therefore no tendency ‘to damp the

preceding tuned circuits.
No grid condensers are used, the
362
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connections from the input trans-
former being taken directly to the
grids. This allows a high value of
grid Tesistance to.be used, without
producing frequency distortion.

Finally, a choke or transformer
coupling can be used between the
push-pull detector and the first stage
of L.F. amplification.

The circuit arrangement is shown
in the figure. It will be seen that the
output coil K is in paraliel with the

_plates of both valves V, V,, which

are connected together, a coupling
condenser C, for the first L.F. stage
being taken from the common lead.

The New Scheme

On the other’hand, the input coil L
is arranged in push-pull across the
two grids, and is tuned by a condenser
C.  There is no grid condenser in
either lead, but two leak resistances R
are connected across each grid to the
common filament.

Detection takes place between tha
gnid and filament, each valve handling
one-half of the wave. Take first the
upper valve V. Positive impulses on
the grid are at once transferred by
the electron stream directly to the
filament. ‘Negative impulses cannot
pass through the valve in this way, and
so build up a voltage across the leak R.

Since the input coil L has no
effective impedance to low-frequency
components, any L.F. voltage existing
on the grid of the upper valve passes
ab once across the coil L to the grid of
the lower valve V.

In the same.way the lower valve V,
wipes out the positive cycles of the
incoming wave, but accumulates
negative ecycles on its grid. These
grow into a L.F. voltage which is
simultaneously applied to the upper
valve V, across the.coil L. The low-
frequency components are therefore
applied to the two grids in phase,
causing the plate currents through the
output coil L to rise and. fall together.

Improved Quality

On the other hand, the incoming
high-frequency impulses are applied
in ““ push-pull ” to the two grids,
across_the high radio-frequency impe-
dance of the input coil, so that when
one grid is thrown positive the other
is* negative. This gives rise to
opposite variations in the output
current which mutually cancel out,
thus preventing any transfer of
energy. to the L.F. circuits.

It may be argued that ““ push-pull ”
detection requires the use of two
valves instead of one. The reply is
that it is always worth while paying a
little extra for better quality.
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\ GLIMPSE

OF

‘O\UCEST/ER

A Sp "Cw.

HAVE been in a little-known

B.B.C. centre and heard an

engineer at the control-panel
talking with London, Aberdeen and
Plymouth stations, just as though
they were only a few miles away !

Linking the Stations

This B.B.C. centre is at Gloucester.
Several months ago I was advised by
a friend at Broadcasting House to
see the Gloucester repeater station
when I happened to be down that
way, because, although not one
listener in a million knows of its
existence now, it will assume increas-
ing importance as the Regional scheme
grows.

I made good friends at Gloucester,
and an official there showed me the
intricacies of the complicated switch-
board and relays which are the start-
ing points of the lines running out to
all stations.

Gloucester is the hub of the B.B.C.
lines which are hir. d from the Post
Office, and are spec.ally balanced so
that they gan carry vroadcast speech
and music with a mlmmum of dis-
tortion.

How the Lines Run

In the engincer’s office I was shown
a map—the key to the land-line links
all over the country. Lines go out to
Swansea, Plymouth and Birmingham.
The Birmingham line is in connection
with one coming up from London and
carrying on through Stoke to Man-
chester, Leeds and Moorside Edge.

Leeds, I was told, is another centre
very much like Gloucester, and while
Gloucester is the control point for all
lines taking mainly the London pro-
gramme, Leeds is the starting-point
for the North Regional lines. From
Leeds lines go to Sheffield and Hull,
up to Newcastle and down to London.

There 18 a special line to Glasgow,
from which junction points run off
to the Edinburgh, Aberdeen and
Dundee stations. On this map I saw
the alterations which are being carried
out.

There will be new lines from New-
castle to Edinburgh and Edinburgh
to Glasgow, from London to Leeds,
London to Bournemouth and Man-
chester and a submarine cable to
Belfast.

s who has visited the Gloucester S.B.

Hemlquartcrs of !he B. B C., expluins how the land-line links
Join up all the stations [‘nnn Plymouth to Aberdeen.

I confess it is difficult, just looking
at a map on a wall, to realise what
these land-line connections between
the stations really mean® It is con-
vineing, though, when the engineer
merely pushes in a ’phone plug and
within a minute or two is talking to
the control-room at a station three
hundred miles away.

In the evening, too, when the S.B.
system is working at full pressure,
the engineer at Gloucester can tap

“RINGING UP” THE REGIONALS

This interesting piece of apparalus is installed at the Gloucester repeater station. It
is used for calling up the different B.B.C. stations and is commonly known as ** The
Ringing Machine.”’
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A Glimpse of Gloucester—continued

iy

into” any line and hear how the
London programme is going out to
any of the West Country statlons

Overhead and Underground

Lines, lines, lines! I dare say you
are “ondermg just what these B.B.C.
lies are. As you go in a car along
many of the main “ A’ roads you
gee the overhead long-distance "phone
lines which connect the Post Office
trunk exchanges.

Some of these lines are humming

with business and private *phone calls.
Others are carrying the B.B.C. pro-
gramme to some distant station !
At present many of the lines which

.the B.B.C. uses are overhead, but the

Post Office has an ambitious scheme
on, hand whereby all lines in the next
few years will be carried underground.

That will be the end of scare reports
in the daily papers on the morning
after a bluster that 'phone communi-
cation between important towns (and
mcldentally between B.B.C. stations)

NOT WIRED WHILE YOU WAIT!

Inside the S.B. desk at Gloucester.

full control of all the 8.B. programmes originating from London, and he is able to tap-

in on any single one at will. As the reader can no doubl imagine, the connecting up

of a complicated swilchboard such as this required a great deul of palience and no
small amount of skill.

The engineer in charge, sitting at lris desk, is in
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is impossible because some of the
>phone lines have been blown down.
In the old days underground cables
were useless for broadeasting, because
they had a bad *“ cut-off.” Intelligible.
speech was all very well, because the
lack of frequencies was not very notice-
able; but they were hopeless for music.

Correcting the Tone

With all the new underground
cables there is a repeater station every
40 or50miles. There is a rather com-
plicated network of condensers, chokes
and resistances in a filter circuit, which
keep the tone right.

The general idea is that if 4 line can
only handle-high notes well, then-at
the beg,mnmg of the line, from one
B.B.C. station to another, there is an
equaliser, which shifts up - the tone,
and at the-other control-room end - a
corrector which brings it down
to normal. The line thus . carries

‘a greater proportion of higher fre-

quency, and so when the corrector is
brought into circuit at’ the control-
room at the end of the line there is no
loss of bass.

The Gloucester engineer told me
that the short lines running out from
the station work well from 50 cycles
up to 8,000 cycles, and even on the
long cross-country lines the top cut-
off is in the neighbourhood of 7,000
cycles.

Many New Lines

Within the next few years the
Post Qffice hopes to carry all cables
underground, and the B.B.C. will take
oyer some of these lines.. Many new
lines will “be put down, such as
ome going under the Severn to the
West Regional transmitter at Wash-
ford Cross which will, of course, be
underground.

Sometimes, the Gloucester engineer
explained, there must be a group
of lines for a single station, and
the reason for this is that ordinary
amplifiers are used at certain repeater
points. The amplifiers are just like
those in an ordinary wireless set and
are transformer coupled. The signals
come in from one line at the grid end
and go out at the anode output end.
Obviously this system will not work
in reverse.

Two-way repeaters—special speech
amplifiers which can work in reverse~—
on the B.B.C. lines are used at certain
repeater stations, but they are no good
fer music.
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Precision Engineering —_—

not at one point—

but at every point!

The above photograph of the chassis and loudspeaker removed from
the walnut cabinet of the *“His Master’s Voice ” Model 435 shows
the clean layout and sturdy construction of the radio-receiver that
has been described in the technical press as “one of the most out-

standing triumphs of the British Radio Industry.”

(1) Cadmium plated chassis.

(2). Combined “ On — Off” and wavelength
switch, automatically presenting appro-
priate scale.

(3) Screened - grid high frequency valve
making all worth-while stations audible.

(4) Leaky - g=id detector valve, ensuring
superb quality of reproduction.

(5) Super power pentode output valve,

(6) Rectifier valve enabling receiver to be
operated direct from electricity mains
~—no batteries.

(7) Four separate ifluminated scales showing
¢ off,” “ medium waves,” *“long waves
and *‘gramophone.”

(8) Single tuning knob moving poiater
acroas wavelength scale.

(9) Combined volume control for radio and
gramophone pick-up.

(10) Three ganged condenser and band-pass
filter circuits provide knife-edged tuning
from a single knob.

(11) Specially designed mains transformer
enables instrument to operate from
different voltage ranges by a single plug
and socket system.

(12) New type permanent magnet moving-

coil loudspeaker, housed in a dust-proof
cover to keep fine gap clear of dust.

(13) Additional loudspeaker, remote volume
control and gramophone pick-up sockets.
(14) Intervalve transformer may be swivelled

into position, securing the minimum
of hum.

His Masters Voice

o
QU

IHE WIRELESS UONSTRUCTOR

AN

| WIS mAsSTERS VOICE"

“His Master’s Voice,” Model 435, three-
valve radio-receiver — Band-pass tuning —
single dial control — incorporating moving-

coil loudspeaker. 14 to 2 watts output.
Mains aerial in A.C. Model.

Voltage ranges and consumption —A.C. :
95-164, 190-260 volts, 50-100 cycles;
35 watts. D.C.: 190-250 volts ; 60 watts.

PRICE 20

GNS.

or on Easy Hire Purchase Term:.

A’ '¥<‘/~\‘
St

The Gramophone Co. Ltd. London, W.x.
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ARE you f:imiliar with the purpose:

of a remote control unit?

Do you realise that for a
very little cost you -ean construct
a unit which will enable you to
switch your radio prégramme on or
off without having to go near’the
actual set to do it ¢

Easy to M‘ake
In other words, if you wish to use

your loud speaker in a room away.
from the set, with a remote control-

unit in circuit you can still select

just that part of the programme you

want to hear without having to
endure ”’ the unwanted items.

The remote control unit described.

in this article is not really difficult to
construct, although the mechanical
details require to be carried out with

IR TRt m

This inexpensive little unit ewill
enable you to tivn your set on and
off from any point in the house no
muatter where the receiver is situ-
uled. Il does not take any extra
current frone the set’s batteries and
will work for months and months
on an ovdinary flashlanp refill,

By A. KIRK
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some care if an efficient unit is to be
produced. L |

The backboard (A) should first be

.screwed along -one edge to the base-

- board (B). Next obtain two pieces of
2 B.A. or 4 B.A. tapped rod, each
piece 2} in. long, and secure them by
means of nuts to the backboard in
the positions marked C and D.

The pivoted beam (E), full details
of which can be obtiined from the
diagram provided, is made from three
suitably shaped ‘pieces of ebonite.

Ay, "
Bia Lo TN S T

At the thin end of the beam a
groove should next be cut, and a
.piece of No. 18 S.W.G. wire should be
twisted lightly round the ‘groove.
The ends of this piece of wire shguld be
bent into a fork shape, as shown.in
the side-elevation drawing 'of the

- completed unit.

Balancing the Beam 4
‘At the slotted end of -this "beam a

fairly heavy nut and bolt should be

fitted in such a way that when" the
beam is pivoted in position the
nut and bolt end is -just sufficiently
heavy to bring the other end up.

The cups (subsequently to ~he
filled with mercury) into which the
prongs of the  fork ” diF are made

| from pillar-type terminals’ cut. to a

AN ELECTRICAL “ROBOT” THAT WILL TURN YOUR SET ON AND OFF!

<
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£he construciional work is much simpler than these compichensively dimensioned diagrams might at first eonvey. No tools
ded to

oifier than th
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s in the ordinary way are required.
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All-British—
Naturally !

The
ONLY KIT with

. . A specially designed
SCREENED COIL.

. . A Moulded BAKE-
LITE PANEL, with scale
readings and indications-in
relief and fixing holes
dritled.

. . A Moulded BAKE-
LITE well CHASSIS, with
position for each compoénent
outlined in relief and fixing
holes drilled.

. The majority of wires
concealed beneath chassis.

A A factory-built appear-
ance when finished.

* * *

| 8ingle-knob tuning. No
soldering.
Spanner and Screwdriver—
the only tools required=—
provided with each Kit.

Each kit packed in attrac-
tive Orange and Black
Container.

AT ALL RADIO DEALERS.

a '/

A set for beginners and amateurs alike—
the ‘‘ Amazing 3.’ Amazingly simple to
assemble—amazingly easy to operate—and
in performance, amazing ! See the NEW and
exclusive features opposite. Observe the low
price—that’s why we call it the ‘* Amazing 3.”
Superlative All-British and Continental re-
ception awaits you at your Radio Dealer in
the form of an ‘¢ Amazing 3’ Kit. Build it—
and listen—to-night !

Lastbourne:

““1 got splendid results, both at
home and abroad. consider you
arc quite jusiified in claiming your
Kit as the ' Amazing 3.
Nottingham :

‘ Have qgot the *Awmazing 3°
huilt. and it is truly amazing. [
have ncver heard a betler set. and
am more than- pleased with it."?

7},0 GRAHAM-FARISH

AMAZING

SCREENED COIL

In case of difficully send this coupon for FREE
Descriptive Leaflet to GRAHAM FARISH LIMITED,
Bromley, Kent.
L, ) Name......
[
Use a Graham Farish Speaker for best results from your *“ AMAZING 3."

SENT POST FREE BY RETURN IF YOUR DEALER DOES NOT STOCK.
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Making a Remote Control—continued

suitable size. The hole in each cup
should be made with a }-in. drill to
a depth of i in.

appropriate position ‘on .the base-
board (B).
The armature, or control arm (F),

ONLY FOUR WIRES ARE NEEDED

il
& ROECEIVER

=

LovD- SPEARER

LB TERMINRLS

- —
qr—

=

D
*d W f L. TERAMNRLS = |||l.—Lm—-—--—-
gl # 2 22V Barrerey :
4 — BELe Puss
/? 1
I g ~ A2rore Cavreoe hvir
1. 11/ Acceneenaror

S e

Onc of the loud-speaker extension rwires is also emiployed as one of the remote control

connections.

The control thus necessitutes the use of only two extra wires which may

conveniently take the formn of a length of twin bell-wire.

Next mount these cups on a
strip of ebonite with the centres 1} in.
apart (see elevation diagram),. and
mount * the ebonite strip in the

is the next thing to prepare, and this

‘can be made from a strip of aluminium

or brass 3 in. wide. At one end the
strip should be bent round so-that

MERCURY-CONTAINING CONTACT CUPS

-

In the bottom lefi-hand corncr of this photo can be seen the two litile cups which are

filled with mercury and into which dip the two ends of the wire above, L.T. thus
being switched on.
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it will swivel on the tapped rod D.

The other end .of this strip should
be bent down to an angle of 90
degrees for gbout 5 in. The con-
struction of the armature is com-
pleted by the fixing of a steel rivet
(G),- the position of which can be
determined from the front-eleva-

tion ~ of the finished wunit.- The
BOBBIN AND CCRE
) AI734
%2 Houe =
Z/OLE" BRACKET
e £ ]
a . Pl TENON
T 3
gb v
& &
*Q !
< ”"
% ' P CorE
]
X Y
& ' 7U v /4 |
Q 7—3/4—+ 1
CorE
Derrssor COrRE &
Bos s/

Two electro-muagnets are used, and the
bobbins for holding the rwire aure built up
on the cores themselves.

“ bloczk *” round the edge of which this
armature fits is part of the centre
piece of ebonite of the beam.

When you have reached this stage:
in the construction you will begin to
get an idea of the way in which the
unit works.

Mercury Contacts

When the beam is held in a hori-
zontal position - by means of the
armature the two mercury cups are
joined together electrically by the
fork-shaped piece of wire, and the
circuit is complete.

If a current is now passed’ momen-
tarily through the bobbin (H), the
armature is attracted, the beam 1is
released, and owing to the weight of
the steel bolt the wire prongs are
raised clear of the mercury cups and
the circuit is broken.

If the beam fails to fall on to the
screw rest, or if it falls too heavily

(Please turn to page 379.)
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John Scott-Taggart

RELIES ON LOTUS
for his A.C.

"S.T.300°

DESCRIBED IN THIS NUMBER

EEK after week the leading set
designers select and specify Lotus
Components for the most important

positions of their Sets. Their high efficiency
and unfailing reliability, coupled with low
price and guaranteed performance, are the
result of years of manufacturing expernience.

Lotus Components are the last word in
sheer excellence of design and value, and

5-pin Valveholder

L are made in one of the finest factories in

or with Terminals

10d.

‘the world.

Insist on Lotus Condensers, Valveholders,
Jacks and other components when you build

your ** S.T.300.”

HF. Choke 2/G

\

Log Condenser '0003
and 0005

Jack No. JK/1 2/-

. Plug
ING

=

-

GUARANTEED COMPONENTS

LOTUS RADIO LTD., MILL LANE, LIVERPOOL

POST THIS COUPGN NOW!

Please send FREE copy of the Lotus Component
Catalogue.
Name.

Address . .

THe WIRELESS (CONSTRUCTOR

John Scott Taggart
places

Reliability First

‘ John Scott-Taggart has a reputation to safe-
guard. He would not, therefore, take undue
risks. That is why he uses and specifies
Dubilier Condensers for the *‘S.T.300 for
your A.C. mains "~ Receiver described in this
issue. ~ For he knows Dubilier Condensers
will not let him down—that he can rely
implicitly on their accuracy and depend-
ability. When buying the parts for your
*“S.T.300"" A.C. Receiver make sure that
you follow the desiganer’s specification by

demanding DUBILIER Condensers.

The Types to use
in the
A.C.*S.T.300"

The types shown
are the Special Non-
inductiveType
9200, of which the
1 mid.capacity
costs_ 2/9, and the
Moulded Mica Type
670, in which series
the 0001 mid. costs
1/-. All pood
dealers stock them.

G2

CONDENSER Co. (1925) LTD-
DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3
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TBE fundamental technical prob-

lems -of television would be

very much simplified if we had

at our disposal a wide band of fre-
quencies. ; - unfortunately this is im-
practicable for several reasons, not
the least of which is the already over-
crowded state of the ether.

If thé picture is televised as a whole

—that is, in a single unit—it is obvious
that all the points or scanning spots
of the picture must be transmitted
successively, whilst the picture itself,
as has been found by experience, must
be repeated at least 121 times per
second

It is obvious that if we could sub-
divide the picture into several parts;
and have'a separate wave-length or
wave-band devoted to each section,
it would be much easier, since the
number of scanning spots to be dealt
with in each section would be propor-
tionately reduced.

Using Several Channels

This idea has, of course, long been
known and a great deal of work has
been done upon it. It is doubtful if
the necessary multiplicity of radio
channels will éver be available, par-
ticularly in view of the ever-increas-
ing requirements for radio channels
for telephony and broadcast trans-
missions,

Nevertheless, there may be an
important field for television by line
transmission, and here the number of
channels may—subject only to the
usual economic considerations-—be
multiplied at will.

I have before me a Paper by Mr.
C. O. Browne, read before the Insti-
tution of Electrical Engineers, and
entitled * Multi-Channel Television.”
This Paper describes some most
interesting eXperiments upon land-

line television, using five channels-

simultaneously. Thé primary. object

April, 1932-
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A -deseriptive article in which our
econtributor explains the working
of « newo system of television.
This method employs a frequency.
range of appreximately 117 Lilo-
eycles, but in order to overcome
certain difficulties this is divided
up info five sepwrate bands, or
channels, each having a rwidth of
about 23 kiloeycles.

ST TR TV T TR T
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of the experiments was not so much
to simplify the transmission of an
ordinary picture as to increase the

available number of scanning spots,

and so to improve the detail in. the
received picture.

In these experiments the received
picture was projected upon a screen
measuring 24 in. by 16 in., scanned at
the rate of 12} times per second, and

- b M‘J.mﬂ A |

The speed of 12} pictures per second
was chosen because 50-cycle A.C.
mains could then be used without
awkward gear ratios. The transmit-
ting and receiving apparatus were
synchronised - by synchronous-motor
drives operated from thec same’ A.C
source.

Frequency-Range Required

It is interesting to note that the
frequency range necessary for trans-
mission on the foregoing basis is 12%
multiplied by 15,000 multiplied by }—
that is, 93,750 cvcles per second. The
explanation of the factor of } is that
one cycle comprises two (light and
dark) picture elements.

In praetice the above figure has to
be multiplied by another factor, which
turns out to be about #ths and rep-

& AT THE TRANSMITTING END
YIesi
ffsﬁzscror? oo } l E
ConoenseRLENS IarA G/;{ :f /'):"M 025/':;‘
1 ;
)0
i i
E A FProsscrion LEnS : ,'?\
/N
/ i N\
el / :
PHOTO - (ELL SCREEN

Shou-my the arren Jenuut oj the apparatus for the five-clhiannel television trans-

mitter, a lens drwan being used for scanning,

composed of - 15,000 elements or
scanning spots. The pictures re-
ceived were comparatively good, and
showed details of a moderately pro-
nounced character as contained on an
average cinematograph film, which
was used as the object to be televised.

The sub-titles on the film were
resolvable, although some smaller
details were definitely rather obscure.
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resents the ratio of the duration of the
total picture-cycle to the time the
picture is stationary whilst being
scanned. This brings the figure to
117,000 cycles per second appxoxx—
mately

The picture was divided into- five
equal parts and the total {requency
range was divided into. five equal
bands, each of which was transmitted
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ThE WireLess CONSTRUCTOR

THE

‘.* oDuAL
: RANGE TUNER"

502088

Mr.
John
Scott-Taggart

in the

“S.T.300"

W.B. 4- or 5-pin Universal
Screen Grid Type Valve-
holders. For vertical or hori-
zontal mounting -

and
W.B. 4- or 5-pin Rigid Valve-
holder. Gives continuous
spring contact along the valve
pins - = 5-pin . 8d.
4-pin - 6d.

5 Eagk

Made by the makers of the famous

W.B. Permanent Magnet Moving-

Coil Speakers, etc. Write for
latest booklet, post free.

WHITELEY ELECTRICAL RADIO Co., Lid.,

~WIRELESS CONSTRUCTOR~

)
Advertisement Rates
Single Insertion - - - £8600 0
per page and pro rata to eighth page.

6 CONSECUTIVE Insertions 55 O O

per page and pro rata to eighth page.
12 CONSECUTIVE Insertions 50 O O

per page and pro rata to eighth page.

ONE INCH single col. (21" wide)

Minimum Space, half-an-inch 1 2 6
IMPORTANT. (Copy and Blocks must be in hand by 25th of each
month for issue placed on sale 15th day of the following month.
ALL communications respecting adverlising must be made to:

250

JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.4

'Phone : CITY 7261,

Nottingham Road, Mansfield,

Notts.
Irish Free State Distribulors:
KELLY & SHIEL, LTD, 47, Flcet Strcet, Dublin

A “SOUND” INVESTMENT

T “Sound ”—in looks and performance.
Camco Cabinets are in step with Set
and Speaker Design and represent
astonishing value. Write for the Camco
Radio Cabinet Catalogue—FREE.

A

' ] CABINET
“WIL:ZOR" CARRINGTON MANUFACTURING CO. LTD.,

Showrooms : 24, Hatton Garden, London, E.C.1,

Phone: HOLborn 8202. Works : S. Croydon.
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Five-Channel Television—continued

separately and simultaneously. Divid-
ing the 117,000 cycles per second by 5
(thc number of channels).gave 23,400
cycles per second for each channel.

A Practical Limit
Incidentally, it is desirable to limit
the cycles per second in each channel
to not more than 25,000 per second
in view of the practical difficulties
involved both in the amplifiers work-
ing from photo-electric cells and in

ANOTHER METHOD OF TRANSMISSION

of picture elements with respect to
the boundaries of the received image ;
non-linear electrical distortion, due
to working over _the mnon-linear
portions ‘of - the characteristics of
components such as the valves or the
Kerr cells. _

Chromatic distortion, which is asso-
ciated with the electrical- distortion,
and which shows up as areas of red
light which are noticeable on the grey-
green background produced by the

Y1652
AEFLECTOR
g Mirror
Cornvenser L Ens % ‘za" ET Drunt
ENS
;‘7/&: s ’/ MirroR
Y & SeconNoarRy
:_: —--- R | et T | D | T et IMRGE OF
( LRI M
Fieas
Mirror
Fic.2. Pemeary Mace oF FiLr Puoro-Crer
Screen

The system illustrated here is the sum‘e. as in Fig. 1, but a mirror drumn is used instead
of a lens drum for scanning purposes. The photo-cell sereen in.both eases is a frame
carrying the fine cells, one for each channel which carvies a fifth of the complete picture.

the use of Kerr cells. 1 have not the
space in this short article to deal with
the details of the transmitting and
receiving systems, but it is interesting
‘to note that a vacuum cesium photo-
electric cell was used at the trans-
mitter owing to the excessive attenua-
“tion which is introduced at the higher
frequencies by gas-filled cells.

The voltage-swing required to
operate the Kerr cells used at the
receiver is of the order of 600 volts
double amplitude, so that the total
amplification required between the
photo-cells and the Kerr cells is
-3 by 10%, or 110 decibels. Actually
the amplifiers were designed for a
total magnification of 10% or 130
decibels.

Various Types of Distortion

The transmitter amplifiers were
divided into two sections, each sec-
tion being fed from its own batteries,
partly to prevent feed-back and partly
-for portability,

The Paper deals in considerable
detail with various important prac-
tical points, such as geometric dis-
tortion, due to defects in the trans-

mitter and receiver optical systems;

which give rise to erroneouns positions

colour of the nitro-benzene in which
the Kerr cells are immersed ; frequency
distortion, which produces either
deficient or accentuated definition at
particular spots of the picture and
may introduce non-linear distortion ;
and phase distortion, which gives rise
to fictitious positions "of picture-
elements upon the receiver screen. ‘
In order to overcome unsteadiness
in the received picture it was pai- I

ticularly important to introduce
mechanical filtering systems, ‘and in
addition a ‘good deal of experimental
work was carried out by the author
on various damped spring-coupling
arrangements. Eventually, however,
these mechanical filters were made
quite satisfactory and a perfectly
steady picture was obtained.

Results of the Experiments

These experiments have shown that
quite a fair television picture can be
composed, of the size mentioned,
using 15,000 points—that is, about
36 points to the square inch. The
picture can, of course, be enlarged,
but with corresponding decrease in
the brilliancy of the received image
and with no greater definition. The
scanning speed of 12} pictures per
second was found to be insufficient,
and with the relatively large re-
ceived picture the effect of the flicker
at this. speed was mnoticeably
augmented.

Reasonable-Size Picture

The use of 15,000 scanning spots-

would, of course; be a very serious
problem if only a single radio channel
were available. Nevertheless, these
experiments have shown definitely
that for land-line transmission, with
at least five channels available, it is
possible to get a reasonable-size
picture with fair definition; indeed,
something which is in the realm of
practical politics. It remains to
translate these very excellent results.
from land-line télevision into terms
of radio television !

THE “MULTI-CHANNEL” RECEIVER

Y7653

Faes oF
KEFLECTING
FRrspms

£76.3.

Grouno GLrss ScrReen

In this diagram the telcvision receiver is shown. The flve separate channels all
feed via their Kerr cells on to the one mirrvor drum which is ru g synch
with the scanning drum at the transmitling end and which projects the plet

picture on a ground glass screen.
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\ AN “ATLAS” UNIT

V‘o‘N SPECIALLY

DESIGNED

for the

S.T.300

“ A TLAS” are first again in specially de-
signing a wonderful new model to
meet the exact needs of the S5.T.30p.

Constructors of this fine set can get even
better performance at a fraction of the cost
of H.T. Batteries, by feeding the S.T.300
with .the new “ Atlas” A.C.244/S.T.
There are three H.T. Tappings : one 60/80 v.
with max. and min. positions, one 50/90 v,
with max., mid. and min, positions, and one
MODEL A.C.244/S.T. 120/150 v. Ontput 20 m/A at 120v. For
A.C. Mains: 100/125 v. and 200/250 Y.,

40f120 cvcles.
6 Westinghouse Rectifier, guaranteed for 12
months. Ask your dealer and insist on

CASH “ Atlas,” winners of the Olympia Ballots,
1930 and 1931.

ey CLARKES s"

MAINS UNITS

H.CLARKE & GO, (M/cr) Ltd., Oid Trafford, Manchester
. Phones : Trafford Park 1744-5-6.  Southern Offices : Bush

DOWN
AND BALANCE
IN EASY

House, W.C.2  Phone : Temple Bar 7130. Glasgow Office:
24, Oswald Strect, Glasgo:n. Phone: Ceatral 5119. @

POST THIS COUPON NOW

H. CLARKE & CO. (M/CR), LTD., Eastnor Street, Old Trafford,
Manchester,

Please send me FREE copy of “Power from the Mains,”
telling me how to convert my battery set to Mains Operation,
and full details of the A.C.244/S.T.

NAME. oo e
{IN CAPITALS)

Al C S S ittt sy stsatvue cxbivensps s sesrass o vaasomtanes sraas wessummmmresse desashoebsssaneen
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FERRANTI

TRANSFORMERS
and

TRUE
REPRODUCTION

When you build a modern set you
rightly expect to secure better
performance. Design has im-
proved with the greater know-
ledge designers now possess.
Valves are more efficient, and
speakers are capable of materially
better reproduction. The trans-
missions have attained a very
high standard.

It is clearly not worth while to
negative all these advantages by’
fitting an inferior Transformer
which is incapable of amplifying
uniformly all the frequencies
essential to good reproduction’

as judged by the standards of
to-day.

You must have the audio end
right before you can get good re-
production from any set. The
first step in that direction is to
install the best Transformer you
can buy.

Whatever price you decide to pay
you will be certain to get the best
Transformer, and the greatest
satisfaction, if you fit FERRANTL.

AF3 ratio 1/3Y .. .. .. 25/-
AF5 ,, 1/3y.. .. .. .. 30/-
AF6 ,, 17 .. .. .. .. 30/-
AF7 ,, 1/13.. .. .. .. 30¢-
AF8 ,. 1/3y.. .. .. .. 1/6
AF10,, 13 . | 5. 5. 348

FERRANTI
TRANSFORMERS

FERRANT! LTD. Head Office and Works:
Hollinwood, Lancashire. London: Bush House,
Aldwych, W.C.2.




THe WireLess CoNSTRUCTOR

$ST.300

ForBatteries orAC Mains

TUNEWELL

RECOMMENDED

Note the new
super-efficient low
loss formers, which
ensure minimum
dielectric loss and
consequent gain in
range and signal
strength.

neat mounting
bracket, onc
serew filling.

Mr. John Scott-Taggart says the
S.T.300 is his best set and TUNEWELL
have designed special Coils forit. What
is more the TUNEWELL Coils cost
you only 9/6. TuNeweLL Coils are
recommended for both the Battery and.
A.C. Mains versions.

These Coils have béen tested and
approved by the * Wireless Constructor
technical staff.

Tunewerr Coils and Components are
famous for their efficiency, and they are
constantly being used for the leading
sets. Constructors who use them are
assured of super results and get extra
benefit by the welcome saving in cost
which they make possible.

Use TuneweLL Coils'and Components for
the S.T.300—and for every other good

set—to make sure of maximum results,

8.7.300 :—
Tunewerr H.F. Choke 6/6.

TuNeEweLL Spaghetti Resistances :
All sizes 9d.—2/= each.

TuNeEweLL 3-point switch 1/3 each.

TURNER & CO,,
54, Station Road, London, N.11

Also required for the A.C.

Batteries Hold Their Own

l': 18 reported that at least
£10,000,000 was spent on radio
batteries during 1931, and in the
same year nearly 1,000,000 wireless
sets were also sold to the public. The
battery figures are interesting in view
of statements which have been re-
cently made that mains-operated
sets are on a fair way to oust battery-
operated sets.

Where the H.T. Goes

Other figures about radio in 1931
are now available. Here are some
outstanding points : It is reckoned
that there are nearly 12,000,000
homes in this country, and the Elec-
trical Development Association states
that only 3,000,000 are equipped
with electric lighting supply.

It is estimated that at the time
of writing something. like 4,000,000
battery-operated sets are in use in
Great Britain, and if we take three
new H.T. batteries a year as
an average, this means a sale of
12,000,000 of these batteries a year.

More Optimism

According to G. A. Atkinson, the
well-known film critic, television for
general entertainment purposes will
probably begin on a large scale with
the broadcasting of films, because
it is cheaper to televise a film of an
event than the event itself. He
points out that the American Enter-
tainment Trust estimates the poten-
tial users of a National television
service in dAmerica at 26,000,000
people, and preparations are now be-
ing made to put on the market a
television set costing a few pounds.

There is also news of the possible
construction of a new television
gtation in America, which will be so
powerful that it will be able to televise
films from New York direct to Europe.

Mr. Atkinson is a first-class film
authority, but we venture to think
he is being a little too optimistic when
he writes in such glowing terms of
television.
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Rostron, Commander of the
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That “ Titanic” Play

The B.B.C. came in for a
good deal of adverse criticism
when it was announced the
other day that it was pro-
posed to broadcast a play based
on the disaster to the ¢ Titanic”
in 1912. Captain Sir Arthur Henry
liner
¢ Carpathia,” which rescued 711 people
from the “Titanic” when she sank
after striking an iceberg on her maiden
voyage, expressed his dislike of the
B.B.C.’s proposed play very strongly.
He thought the idea should be dropped
immediately.

“Tell the B.B.C.,”” he is reported
to have said, * to think of the feelings
of those relatives of the drowned,
who will remember the day that
followed that terrible April night till
they die. Some of the scenes during
the rescue by the ¢ Carpathia ™ will
haunt me for ever. They still haunt
others. My plea is that the B.B.C.
should be merciful to them.”

Logical Reasoning

Practically every newspaper was
against the idea of this “ Titanic”
play, which, we understand, was con-
ceived by Mr. Filson Young. The
idea of broadcasting the play has now
been dropped.

We are inclined to agree that this
is all to the good, but, on the other
hand, it is a little illogical that a
play about the “ Titanic”’ should be
dropped on the grounds that it would
cause distress to the relatives of those
who were drowned.

If this argument is to be logically
maintained, then the B.B.C. should
never broadcast any play which has
any bearing on the fighting during
the Great War. Surely a play like
“The White Chateau ” may be said
to have caused more distress to many,
many more people than a play based
on the ¢ Titanic” would be likely to
cause ?

A Question of Power
A daily newspaper has pointed
out that the recent activities of the
B.B.C. have made the terms of its
original Charter of Incorporation and
Licence from the Postmaster-General
(Continued on page 375.)
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OUR NEWS BULLETIN
—continued from page 374

a matter of considerable public im-
portance, and the question which
naturally arises is: What power, if
any, the Government retains over the
expenditure by the B.B.C. of public
money on programmes and objects
to which the vast majority of its
subscribers take ‘strong exception.

Greater Control Needed

Although public protest, as reflected
by the newspapers, has stopped the
“Titanic ” broadcast, it failed to pre-
vent the B.B.C. from spending public
money on the stupid census of lis-
teners for the benefit of the London
School of Economics: Consequently,
it is felt. in certain authoritative

quarters that it would not be surpris- |

ing if steps are soon taken to ensure
greater Government control of the
B.B.C.

Mr. Scott-Taggart’s Novel

“The First Commandment.” - Hutchin.
son, 7s. 6d.)y

Many readers have no doubt seen
prominent. advertisements of Messrs.
Hutchinson (publishers) announcing
a novel by John Scott-Taggart, which
is described as *“ a vivid novel of the
newspaper world in which the author
probes into the hearts of men and
women with a skill and sympathy
which excites admiration.”

We had always pictured Mr. Scott-
Taggart as probing into the hearts of
wireless sets, so we, were intrigued by
this bombshell. But we have long
since ceased to be very much surprised
at what he does; his career, quite
apart from the techpicalities of radio,
has been very eventful. A distin-
guished war career beginning at
seventeen years of age, wide travels,
the successful building up of a pub-
lishing business, the ownership of five
aeroplanes in succession which he has
piloted himself (he has had three
crashes—one involving a broken rib,
and the other a near escape from
drowning in the Channel in wintry:

(Continued en page 376.)
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Advertisers. ANKS !
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THE WircLeEss CONSTRUCTOR

NO MORE GUESSING !
(&) e ©

There’s no_ “guessing’’ with
Belling-Lee Terminals—no risk
of costly mistakes.. The heads
‘are bakelite-insulated and
clearly engraved in 37 indelible
letterings. Non-removable, too,
preventing all possibility of
error.

TYPE *B.”” Non-rotating name. Extra
large clamping area.- Cross-hole for
solid tags or wire. Slot and nut to
eliminate soldering. 2 B:A. ster. Price
6d. each.

TYPE “R."” Rotating name.

stem. Price 3d. each,

I 10 “R” Type terminals chosen for 'h?/

4B.A:

A.C. “S.T.300" in this issue.

BELLING-LEE TERMINAL MOUNT.
Takes two terminals and mounts them
anywhere, vertically or horizontally.
Particularly suitable for use with
Belling-Lee Terminal Type " B.—"8d.

BELLING-LEE

FOR EVERY RADIO CONNECTION

[
Adnt. of Ifﬁ{in(r & Lee, T1d,, Queensuay. Ponders End, Mdzx.

-

04K CABINETS for 5.7.300, 12/6 | [[=nG ERs/ !

Complete with Baseboard. Cash with Order or 0.0 D. E
OARRIAGE PAID TO YOUR DOOR !!! ARE YOU EARNING ”
LESS THAN 10 PER WEEK?

COMPAREOUR PRICES of OAK CABINETS, AsIllustration,

SATKSFAOTION GUARANTEED All highly polished
v 1 s0. you cannot afford to carry on without reading our 200 page
JHand-book. The book explalns.clearly and definitsly many

— with hinged lids.
Pane)

'ways of carving out & siccessful carecr. Among other things
It explains the services of our nnlqus Appointments Depariment,

outilnes Home-Study Courses in ail branches ¢f
CIVIL, MECHANICAL, ELECTRICAL, MOTOR,
AERO, WIRELESS, “TALKIE," ENG., et
and gives detalls of

size. Deep.
217%77X103" 15/-
187X77X10:*13 6

(Telsen Three.}

Let us quote you for B8.5¢, AMICE, EE,
your size. AMAIMechE, AMIAE. GPO,
These prices do not MATRIC., and all Exems.
RADIO apply to Irish Free We alone Guarontee—""N0 PASS - NO FEE.
RADIO-GRAM Btate. Whether you be an “old hand“ or &

budding  apprentice. get this book
to-day~FREE AND POST FREE.

British Institute of Eng. Technology,
s Shakewpeare House,
29731, Oxford Street, London, W.1

LOUD-SPEAKER Any size made toorder.
PEDESTAL and CONSOLE TYPE OCABINETS.
PRICES and SIZES ON APPLICATION.
THE WOODWORKERS SUPPLIES. HORSE-
MARKET, NORTHAMPTON.

) 3 As far as possible all advertisements
(

e e e s e B

ADVERTISEMENTS §

£2 only

ii brings you this elezant cabinet
(Oak) which will house practi-
“# cally any set. Ample space for
set, speaker & batteries. Takes
panet 217 8" or smaller. Opens
| top. front and back. Converted
Nk] nto Radio-gram cabinet, §/- extra,
A\ i1 Ready To Asseinble £2. 0.0
Vil Assembled - - £2.17.6
. Assembled & Polished £3.10.0
k. Mahogany 5/« extra. Carriage Paid.
Easy Terms can be arranged. 10/
bwn. Balance 5/- weekly.
[} NEW catalogue of Radlozram and
Receiver Cabinets NOW READY.
Cabinet

cme  \WOODCRAFTS CO. (22t

15, Cygnet SC, Bethnal Green Rd., London, E.1.

appearing in *“Wireless Constructor”
are subject to careful scrutiny before |
publication, but should any reader
experience delay or difficulty in
getting orders fulfilled, or should
the goods supplied not be as
advertised, information should be
sent to the Advertisement Manager,
* Wireless Constructor,” 4, Ludgate
Circus, London, E.C.4.

Branches all over London.  Telephone: Bishopsgate 9094

PLEASE be sure to mention |
é

-]
m

1 €
OHMITE l Made by
RESISTANCE GRAHAM-
o Hisaramn,
ohms. ~ Bromley
Ohmite M
1, 6 Holéi;f Kent.
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§Specially Chosen }
;fortheA .C. S. T300§

HEAYBERD
MAINS
UKIT

MODEL
M. Wb

Mr. Scott-
Taggart chose
the Heayberd

in his
version of the 5.T.300 receiver because he wanted
the BEST. Assembled in neat steel case with
Bakelite panel and Westinghouse rectification giving
and L.T. and. carrying the
Hmybcrd comprehensive guaran-
tee. Price
I enclose 3d.
lists with diagrams of latest
tormers. ete.
M ...

o Address..

stamps for instructive
trans-

10, FINSBURY STREET, LONDON, E.C.2
One minute from Moorgate Und. Stn.
‘vvvwwvvvwwwz

The ACME of -
CRAFTSMANSHIP [T

High-Grade
RADIO-GRAMOPHONE
CABINET

ol cxclusive modern de-
:«i hand - made -and
lshed on Queen Auno

Flzured Oak, £4.12.8.
Figured Walnut or D{ahg

gany,
Carriage pald

Iitue. Calalogue Free

Qabivets made to order a
speciality. i

GILBER'T (i

Cabinet Maker,
SWINDON
Estimates Free. Estd. 1866.

- “s.T.300”
SCREEN AxD BASE-PLATE
:

Pure Copper Screen, -024 thick.
Base-Plate, ‘007" thick.

Guaranteed to S.T. specification,
THE TWO 2’3 POST FREE.

We can make Screen Panels to any

deugn Please send us your en-

quiries, giving full particulars, and
we will quote you by return.

THE MILTON MANUFACTURING CO.,
MILTON STREET, COVENTRY.
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The Picture Paper with
the MOST News—

SUNDAY GRAPHIC ;

and SUNDAY NEWS.
mﬂgmw@@mmx%

OUR NEWS BULLETIN
—continued from page-375

seas), are incidents which alone have
brought him into contact with the
realities of life.

A Rattling Good Story

“The First Commandment ’ is a
novel which deals with a ruthless
newspaper magnate. It is'a dramatic
story with passages of tenderness and
humour. The Stock Exchange scenes,
a General Strike, a murder trial, and
the electric atmosphere of a great
newspaper- organisation.in_a time of
crisis are finely done.

This is a rattling good story, and
we could not put the book down till
it was finished. We gather that story-
writing is, for Mr. Scott-Taggart, a
relaxation from wireless; we only
hope the success this novel deserves
does not wean him from radio !

We can wholeheartedly recommend
our readers—or their wives—to buy
this story, or put it on their library
lists. They will find it absorbing.

(We note that a novel of very similar
title has, by a coincidence, been pub-
lished simultaneously, so get the title
right !—Ep.)

Concerning Public Money

The B.B.C. is always getting lime-
light, and the Limelight reveals facts
which ought to be well known to-day,
but which are constantly escaping
public attention. For. instance, the
sale of wireless licences last year
brought them in more than a million
pounds, and this year,” owing to the
increase in the number of licences—
there are practically four and a quarter
million—much more than a million
pounds will be received by the B.B.C.

In fact, the B.B.C. was so pros-
perous in 1931 that its income ex
ceeded its expenditure by £186,000,
and it is quite likely that by the end
of this year it will have half a million
pounds in reserve.

With these huge sums of public
money involved it is only right that
the public’s Parliamentary representa-
tives should have a good deal to say
in the matter of the distribution of
the money subscribed by listeners
for the maintenance of the B.B.C.

The Empire Station
1t was announced in the House of
Commons recently that it was hoped
to provide a regular service from the
new Empire broadcasting station
before the end of the year. Work on
the construction of the station has
already been commenced. The scheme
376
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is being . financed out of the B.B.C.’s
revenue, and there will be no question
of overseas contributions until the
new Empire service has been started

Site Near Daventry

The site for the new station will
be very close-to the present Daventry
5 X X. In all there will be seventeen
aerials, eleven of which will be
directional, and two transmitters
to enable dlstmcb programmes to be
sent out simultaneously.

Dividing the Empire
The whole of the British Empire
has been divided into five zones
for the purpose of this British

. THE “S.T.300" FOR YOUR

A.C. MAINS

:  RECOMMENDED ACCESSORIES
: Loud Speakers—Blue Spot, W.B.,
. Amplion, Celestion, Epoch, HM.V.,
B.T.-H,, R. & A., Graham Farish,
i Marconiphone.
: Valves—S8.G.: Mazda A.C./S.G., Cos-
: sor M.8.G./L.A., Mullard S.4V.B.,
Marconi and Osram M.S.4B.,
Six-Sixty 4Y .S.G.A.C., Tungsram

A.S.494.

Detector : Mazda A.C.2/H.L., Cos.
sor 4IM.H., Mullard 354V.,
Marconi and Osram M.H.4,
Six-Sixty 4G.P.A.C., Tungsram
A.R.4101.

L.F: Mazda A.C./P., Cossor 41M.P.,
Mullard 104V., Marconi and
Osram M.L.4, Six-Sixty 4P.A.C,,
Tungsram A.P.495.

Nore.—Where valves other than
those mentioned in the text arc
used care must be taken that the
right value of bias resistance is

2 used in each case. ;

: Mains Unit.—This should be able to :

d supply a heater current of 3 amps.
at 4 volts, and an H.T. supply of

200 volts at 30 milliamps. If

larger units are used (giving more

than 30 milliamps.) it may be
advisable to load the output by :
means of a resistancc to ensure :
that at the anode ourrent (total)
taken by the valves employed
the voltage does not rise above

200. Heayberd (M.W.1), Atlas,

Regentone, Formo, Ekco, R.I.,

Tunewell, Lotus.

Enpire broadecasting service. Roughly
speaking, these will include the
prmclpal ‘Colonies and Dominions
as follows

1. Canada, British Guiana, Trini-
dad, the West Indian and certain
Pacific Dependencies.

2. Australia, New Zealand, Tas
mania, Borneo, and the East Indfan
Dependencies.

3. India, Burma, the Malay States
and adjoining Dependencies.

4. South Africa, Mesopotamia,
Egypt, Somaliland, East Africa.

5. West Africa, with the Gold
Coast, St. Helena and Ascension
Island.
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2 VALVES AND BIAS FOR 3
5 THE AC. “ST.300” 3

S )
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HE grid biases.fpr the 8.G. valve, the output
valve and the detector valve (when the latter
18 nsed as the first L.F. amplifier of gramo-
phone currents) depend upon the types of A.C. in-
directly-heated valves you use. Three Spaghettis
(or other resistances if you can fit them in) are
ncecessary (R,, B, and R;), and their values and
my recommendations of valves are given below.
(The first valve, of course, is the 8.G. valve.)

MAZDA RANGE :
AC./8.G, 1,000 ohms; A.C2/HL, 600
. ohms; A.C./P., 1,000 ohms.
Total current = 19 milliamps. An A.C./H.L.
may be used instead of A.6.2 ., and no
change of spaghetti is necessary.

MARCONI AND OSRAM RANGES:

M.S8.4B., 750 ohms ; M.H.4, 750 ohms; M.L.4,
300 ohms.

Total current = 25 milliamps.

COSSOR RANGE :

M.8.G.—L.A., 300 ohms ; 41M.H., 750 ohms ;
4IM.P,, 300 ohms.

Total current = 27-5 milliamps.

MULLARD RANGE :

8.4V.B., 200 ohms; 354V., 1,000 ohms;
104V., 1,000 ohms.

Total current = 19-5 milliamps. (Note that

300 ohms will do instead of 200 ohms, which some
* Spaghetti ” makers do not produce.)

The above current values were obtained with
an H.T. of very close to 200 volts in each case
with unit in operation. If your own mains unit
gives more than the above the set will work
perfectly, e.g. a unit rated at * 50 m.a. at 200
volts ** will mean that using those valves the H.T.
may rise to 300 volts, but the valve-makers
object to this as affecting valve-life, etc.

Using a Larger Unit

If you wish to use a larger unit than the 30-
millamp. one necessary for maintaining a steady
200 volts, an outside resistance can be put across
the unit to keep the H.T. down. Unit manufac-
turers are only too pleased to advise on all matters
relating to *‘ eliminators.” But note that for
these valves you do not need a unit bigger than
will give the total currents I mention. In fact,
almost findistingnishable results arc obtainable
by cutting the H.T. down to 150 volts. The
Mazda and Mullard valves then take a total of
15 m.a.; Cossor'’s take 17-7; and Osram and
Marconi 17-8 m.a. So that a 20-m.a. unit wounld
really do if it gives 150 volts with this current
withdrawal. The values of self-blas resistances
given above are not altered.

Some of the types of valve given above are
obtainable in metallised form. Il my tests are
done with both types, but the metallised form is
theoretically better, and I advise the type; in the
* 8.T.300 " itself there Is no apparent advantage,
however. It is essential If a metall .G.
valve is used to wrap insulating tape around the
glass where the metal coating would touch the
screen, or to leave a slight air-space all round,
otherwise the grid-bias resistance is Hkely to be
shorted ; this i8 no calamity and no damage can
‘be done, but obviously one docsn’t do it inten-
tionally. The order of makes of valve in my
list bas no special significance. =l

B e T RN RS
NEXT MONTH
The May number of
““The Wireless Constructor”
will be on sale April 15th.

Usual Price - - Order Now
S

i)

THE WIRELESS CONSTRUCTGR

FOR THE A.C. “S.T.300"

BUILD WITH QUALITY PARTS, SPECIFY
BULGIN L.F.4 20-HenmY cHoke - 12/6
BULGINN.21 -0001 piFrerenTIAL 2 /9
BULGIN N.22-c0015 oiFFerenTIAL 2 /9
BULGIN V_H.5 vaLveworbers - 1034
BULGIN H.F.2 nr. choxe . 4/6
BULGIN H.F.4 s.c. cwoke - 5/6

ALL INDICATIONS 3d. EACH.
fend 2d. Postage for the Bulgin 75

—

Street, Chancery Lane, E.C.4.
Telephone : Holborn 2072,

lllustrated Catalogue and Manual.pp. 1,000 ,, 9d.

A. F. BULGIN & co-’ LTD. 60,000, {9

ABBEY ROAD, BARKING, Essex |7 COSTS NO

Telephones: Grangewood 3266 & 3267. MORE 70 BUY
London Showrooms : 9, 10, 11, Carsitor THE BEST

BULGIN

ELECTRICALLY
SPOT-WELDED

AND; LASTLY, BULGIN NEW TYPE TERMINALS. | SPACHETTIS

600-ohm 9d.

—SOLVE ALL-— /wET\—
H.T. TROUBLES

Per doz. No.l. No.2.
s.d. 1.d.
Jars (waxed) - 13 1 6
8acs - - . . 19
lzlh;:c: .- - 10 11
ubber Bands {24) 4 4 —
Terminals -( 8 10 -~ SELF
Trade supplied. GENERATING

LONG LIFE : SILENT : ECONOMICAL

Sample doz. (18 volts), complete with
bands and electrolyte. No.1, 4/1; No. 2,
5/-; post 9d. ; terminals extra. No. 3,
with terminals, 7/6(10,000 milli-amps);
sample unit 61. Orders10/- carr. paid.
New tllustrated catalogue post free.
FREE Bargain List of Receivers,
Amplifiers and Components.

C. TAYLOR, 57, Studley Road,
Stockwell, London.

- Sl 65/-
Sl 7 DAYS’ FREE TRIAL
Piano built {Pat. 8123), the

acoustic tone brings a fine thrill
(Piano Oak). (Radio-Press,

) Famous Makers Offer1 £5 Radio-Glram.

Models 35/- to £15. Cash or
Deferred. Send for pholographs.
detail drawings.—PICKETTS
Piano - Tone Cabinets,
Albion Road (C.W.),
Bexleyheath, Kent.

Make

Advertisers,

YOUR Picture Paper.

PLEASE be sure to mention
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THE DAILY SKETCH ! | |Z] X tommimttiing with
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CYLDON EXTENSER CYLDON SLOW MOTION EXTEMNSER CYLDON SLOW MOTION Diacw

Type EX5. Fitted with a per- Type EX5V. Fitted with wedge New wedgz friction drive, 811 SYDNEY S.BIRD & SONS LTD.
fectly timed, adjustable wave- drive, disc type, Slow-motion ratio, non-slip, rotationinsame =

change switch and nolsziess (odmrol. HaFi.r-I;ne Isigl‘n. Sdtéﬂ irec‘;ion uls :or;ldolzn:er,ﬂlumhi; CYLDON WORKS,

brush wipe contacts. 4” Bake- reduction. Perfectly timed Ex- nated scale, hair-line sig

lite, 360° Dial 1/8 extra. 12/6 tenser wavechange switch. 16/6 Sector vision. 7/6 SARNESFIELD ROAD, ENFIELD

(7]
-1
-3

B. o
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THE GRAHAM FARISH
“ AMAZING THREE”

Some details of a new kit sel
that has made ils appearance on
the market.

7
He A AR A

VVE have recently had the oppor-
tunity of examinidg and try-
ing out one of the new
Graham Farish kit sets, which this
firm-is. marketing at the exceedingly
moderate price of 38s. 6d.

Messrs. Graham Farish assume that
the purchaser is not equipped with
tools, and so to make his task easier
they supply a combined screwdriver
and spanner, which, with the aid of a
pair of scissors to cut the systoflex,
should be all the constructor requires
to carry out the job.

In appearance the completed set is
most attractive. Bakelite mouldings
have been used throughout, and the
clever positioning of the parts to
achieve compactness without loss of
. efficiency is a credit to the designers,

TR
H kIR

Extremely Useful

Everywhere there is ample evidence
that Messrs. Graham FKarish have
spared no pains to ensure the utmost
simiplicity in both- construction and
operation.

The circuit itself comprises an anode
rectifier followed by one choke- and
one parallel-feed transformer-coupled
stage of L.F. magnification, and the
tuning coil has two alternative tap-
pings giving different degrees of
selectivity.

We tested the set at Tallis House,
using 1} volts negative grid bias on
the anode rectifier and 84 volts H.T.
on the H.T. 41 tapping, 120 volts H.T.
being employed for the two L.F.
valves.

With the aerial connected to the
tapping on the coil giving the higher
degree of selectiyity, the two Brook-
mans Park transmissions were brought
in at full loud-speaker strength and
were just separable. The North and
Midland Regionals were receivable on
the loud speaker in daylight. On the

long waves [Radio-Paris could be |

received at good strength on the loud
speaker without interference from
Daventry.

"The set gave very good volume and
the reproduction- lacked nothing in
clarity or balance.

It is remarkably good value for
money, and should afford many
pleasant hours of listening in return
for the very modest outlay required.

MAKING RADIO READABLE

—<continued from page 350

Frequency is usually measured in
cycles per second, and so it is necessary
to know what is meant by a cyele.
There 18 nothing mysterious about it,
it is just a complete set of -move-
ments—first in one direction, back
past the starting place and along
in the other direction and back again.

When you switch on your set, a
variety of alternating currents and
direct currents spring into activity.

Expressing Frequency
From your aerial you get high-
frequency (H.F.) currents, which will
have a frequency of about a million
cycles per second if- you are working
on the niedium wave-band. To avoid
using such large figures the H.F. fre-
quencies are ‘usually given in kilo-

cycles—i.e. thousands of cycles.
The alternating currénts which

-work your loud speaker vary, as I

mentioned last month, from aboyt
50 to 5,000 cycles per second, these
being known as low-frequency (L.F.)
currents. They are also called the
audio-frequencies, because the corre-
sponding pulsations of the air which
they produce in the loud speaker
are audible to us as sound.

I am afraid that we have been
talking about rather elementary
matters, but I hope to get on to some
more interesting stuff next month.

A PRACTICAL MAN’S
CORNER
—continued from page 338

“filament circuits is as in Fig. 5.

If you use perforated zinc with |

1s-in. holes, not a bad idea is to
obtain a Pength of ebonite tubing
with an outside diameter of £ in.
Cut this into little pieces each about
half an inch long. Then whenever
you want . to pass a wire through
the base, first of all put a piece of
tubing into the hole selected.

The tubing fits tightly, and with it': '

in place there is not the least fear of a
short between a positive high- or low-

tension lead and the chassis taking

place.

Metailised Valves

Most valves intended for use on the
high-frequency side of the set can now
be obtained in metallised form ; that
18, with the outsides of the bulbs

covered with a coating of fine particles.
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of metal held in place by a gummy
base.

These are exceedingly useful, espe-
cially in sets with a high stage-gain in
the H.F. circuits, since they minimise
unwanted couplings and therefore
make for stability. The metallic
coating is conneeted tc®'one of the
filament pins, and it is very important
that the low-tension wiring of the
set should be such that this pinis the
negative.

It won’t make a great deal of differ-
ence to results if the valve is so ar-
ranged that the coating is connected to
filament positive, but it will open vast
unpleasant possibilities in the matter
of low-tension shorts.

You have, for example, the screens
of all kinds of components connected
to low-tension negative, and if the
set is chassis-built there 1s a large
area of metal also at low-tension
negative and earth potential.

Let the bulb of a metallised valve
connected up in the wrong way touch
a screen and there you are, or perhaps
Ishould say there youaren’t. Fig.5
gives a bird’s-eye view of the proper
connections of the valve holder of a
metallised valve. It will be seen that
looking from the plate towards the
grid leg of the holder the low-tension
negative terminal is. the right-hand
one.

Should you contemplate changing
over to metallised valves in an exist-
ing set—and in many cases it will be
well worth your while to do so—I
would strongly recommend you first
of all to see that the wiring of the
If it
is not, the necessary alterations are
not difficult to make.

Inereasing Selectivity

One advantage of the metallised
valve will be appreciated by those who

‘live almost on-the doorstep of a super-

power station. It is not always
realised that an unmetallised valve
is itself by no means a bad collector
of 'powerful wireless impulses, which-
means that at short range the valve
may be to some extent responsible for
direct pick-up from a high-power
transmitter.

Metallised valves definitely increase
selectivity in such cases, as I have
proved by actual tests. I live at no
great distance from Brookinans Park,
in a locality where the field strength
of both the London stations is very
great. Another very important point
about the metallised valve is that by
minimising interaction effects it helps
appreciably to make reaction control
smooth.
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MAKING A REMOTE
CONTROL

—continued from page 368

when the armature is released,. the
desired balance can be obtained by
sliding the steel bolt one way or the
‘other along the slot.

With regard to the magnets, the
cores are made from sofy iron. The
variety used by electric welders for
welding is very suitable, being about
45 in. in diameter.

A piece of this iron 1% in. long is
tenoned down at one end to -3 in.
and riveted into a brass or aluminium
bracket. Two discs of cardboard are
fitted tightly on the core, one against
the bracket and the other %} in. up
from the bottom. Between these
discs is wound a piece of paper a
few times round the core, and the
whole- dipped in thin glue. The
actual winding is put on hetween
these two cardboard discs.

The Magnet Windings
Wind as neatly as possible with
No. 32 D.8.C. wire until the winding
is about § in. diameter; 5 in. being
left at beginning and end for con-
nection to terminals. Both magnets
are similar in construction.

I

The magnets are fitted to the
backboard in such a manner that
when the beam is * on *’ or horizontal,
the steel bolt in the slot is just
clear.of the core of the magnet above
it, and when the beam is “ off ” the
rivet.in the armature is just clear of
the other magnet core.

The terminal.strip is the next thing
to be fitted, and when this has been
done the cups and the ends of the
magnet windings should be wired to
their respective terminals.
are now filled with mercury, and the
unit is ready for use.

To put it into operation, connect
up as shown in the diagrammatic
circuit. The actual unit remains at
the set end, but at the loud-speaker
end of the extension leads you will
require two ordinary bell-pushes.
One of these bell-pushes enables you

to switch the set on; and the other

comes into use when it is desired- to
switch the set off.

 ATLAS ” Mains Unit for *S.T.300”
Set.

Owing to numerous enquiries for am
mains H.T. unit sunitable for the ‘' §.T.300 ** sct,
Messrs. H. Clarke & Co. (M.jer.), Ltd., have produced
a special unit for this set. Thix unit is Model
A.C.244!ST. and provides three tappings :—First tap-
ping gives 60/80 volts with minimum and maximum
positlons; second  tapplng glves 50190 voltz with
minimum, medium and maximum positions; and the
third 120/150 volts. Output gives 20 m.a. at 120
volts. Cash price. £2 19s. 6d.

 ATLAS 7
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The cups °

Coupon

To Messrs. Varley, Kingsway House. 103,
Kingsway, London, 2,

Please send me, free and post free, the new

Varley circuit booklet, MODERN * SQUARE-

PEAK " BAND-PASS CIRCUITS, showing

how to build up-to-date band-pass receivers—

S.G. sets, simple Detector sets and Super-hets.

Name.............

Address...

WHY NOT BUILD
S.T.300

The Set of the Moment
BATTERY

A.C. MAINS
Kit of
Parts

Kit of Parts

efficiency,

MODEL SELI —
# WESTINGHOUSE @

METAL
REGTIFICATION

Because of its . long tife, robust construction and h'gh
most well-known makers of eliminators fit

METAL RECTIFIER

FROM STOCK

Also Complete Receivers.
We Stock Component Parts
by All the Leading Makers.

W‘”Da
LIMITED J
19, LISLE ST., LONDON, W.C.2,

The Best in-the West.

CATALOGUE FREE to callers or 6d. for

Post and Packi_ng.

as standard.

Follow their lead, and get a permanent high-tension supply
by using an eliminator incorporating a Westinghouse
Metal Rectifier. It will not deteriorate or wear out.
For thosc who prefer to build their own appgralus, onr vook,
‘““The Adl-Metal VWay,” will prove invaluable. It contains ]ull
particulars of Westinghouse Melal Rectifiess, logether with
circurls and consiructional delails for bmldmg climinalors.
The aitached coupon and 3d. in stamps will bring you a copy.

THE WESTINCHOUSE BRAKE & SAXBY SIGNAL CO.,LTD.,
82, YORK ROAD, KING'S CROSS, LONDON, N.1.

------------------------- Y Y T ) S —

Westmghousc Publicity, 82, York Road, King’s Cross,
London, N.1. Please send me a copy of “The All-Metal
Way,” for which I enclose 3d. in stamps.

...................................................................................

379
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FITTING A PENTODE

—continued from page 358

constructional detail is given in the
wiring diagram, it seems hardly
necessary to dwell upon the con-
struction in the text.

But for the benefit of new readérs,
perhaps a word or two concerning the
order in which the various jobs should
be undertaken would not be amiss.

Cutting the Baseboard

The first thing i3 to cut out the
baseboard, and in doing this it is
desirable to keep the edges as square
as possible, for otherwise when you
come to screw the terminal strips on
the sides you will find they have the
appearance of being drunk !

So that squarely-cut baseboard
edges is the first-important point.

Your next job should be to cut out
and drill the two terminal strips, and,
in this connection, before you mount
them to the baseboard you will find
it best to fix the terminals on them.

When the two strips are mounted
you can then proceed to fix the com-
ponents to the baseboard, after
which, with the wiring dlagram shown
el_sewhere in the article to guide you,
the wiring procedure should not take
you very long.

Now, by way of conclusion, may

" we say a word or two concerning the

way in which the unit; when finished,
should be fitted to your set ? °

First of all connect the plus
and minus loud-speaker terminals on
your present set to the correspond-
ingly-marked terminal§ on the unit.
Thése two terminals, which are on
the Tfour-terminal strip, should not
be confused with the two terminals

two latter terminals are, as & matter
of fact, joined direct to your loud-
speaker.

The terminal marked L.T. negative
on the four-terminal strip should
next be connected to the L.T. nega-
tive terminal of your set, and you
should then be left with only one
further terminal to .connect. This
one, which is marked “ priming grid,”
should be joined direct to the ter-
minal on the side of the pentode
valve,

By the way, if your ‘present set
employs a standard type of - filter
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The MAY Number of the

“WIRELESS CONSTRUCTOR”
will be on sale April 15th.

Usual Price.
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output circuit it should be discon-
nected when this pentode arrange-
ment is in- use.

The Alterations
To put it out of circuit, disconnect
the wire which is at present joined to
the anode terminal of the last valve
holder in your set (if more than one

‘wire is joined to this terminal, they
should all be disconnected), and join .

this anode terminal instead by means
of a piece of flex wire to the telminal
on the unit marked “ L.S.—

The L.S. plus terminal on ‘the unit
in this case should be joined to the
maximum H.T:-plus terminal on your
set. The wire at present going from
this latter terminal to the H.T.
battery should, of course, be left
undisturbed.
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" THE *UNI-AMP”

—continued from page 327

One end of the secondary of this

.transformer goes to G.B.—1 and the

other end to the grid of the “ detec-
tor ” valve in the set via the flex lead®
and the plug.

“The Filament Supply

The plate of this valve is joined
up in the usual way to the output
valve. . The filament - ‘;upply for -the
amplifier is obtained ‘via the -two
flex leads from the filament "pins
of the adaptoer plug-

When using the “ Uni-Amp ” after
a detector valve the method of con-
necting. up will be as follows: Put
the switch over to the opposite
position from that in which it was set
for the scheme ]ust described, namely,
over to the B position, the B plug now
coming info use.

In this-case the plug-is placed in
the detector valve holder as before,
and the detector valve is replaced.
In the amplifier a small power valve
should be inserted.

Changing Over

Grid bias—1 is not now used and
—2 is connected to a tap on a grid-
bias battery suitable for the power
valve in use. ] ,

The _loud speaker is connected
across the output terminals and
H.T.4+1 is connected up to the
same voltage as that applied to the
detector valve when the set is used

-in the nornml ‘manner.

H.T.42 is connected. to the maxi-
mum voltage available, and the pick-
up terminals naturally‘ are not con-
nected up at all. That completes the

marked L.S. on the other strip. The
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You can’t conceive, until you’ve actuall
heard it, how simply wonderful is the
performance of BLUE SPOT 100U,

The difference between Inductor Type 100U
and other speakers is as the difference between
night and day. Every word, every note, is clear
with the crystal clearness of reality. 100U
is more than an achievement, it’s a marvel.
Hear it, hear it to-day and nothing else will
satisfy you.

100U is the perfect speaker for all the popular
Kit Sets.

Write for Catalogue
W.C.15U.

LOUDSPEAKER
UNIT

Price complete mounted
to chassis

396

BRITISH MADE

THE BRITISH BIUE SPOY COMPANY LTD

BLUE POT HOUSE - 94796 ROSOMAN STREET - ROSEBERY AVENUE * LONDON-ECr

Telephone: Clerkenwell 3570.  Telegrams : ** Bluospot, Isling. London.”

Distrib s for Northern England, Scotland & North Wales: H. C.
RAsWrSOu;:r(Shefﬁeld & London), Ltd., 100, London Road, Sheffield ;
22, St. Mary's Parsonage, Manchester ; 183, George Strect, Glasgow,

Hutcheonad
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THe WireLess CoNsTRUCTOR

ERE'S the Film Paper
everfyone has been wait-

ing for. The paper that’s
up-to-the-minute with its
news of the latest films, stars
and producers. The paper that
is beautifully planned and
printed, and written by men
and women to whom Holly-
wood, the British and Conti-
nental studios are open books.
FILM PICTORIAL tells you
all you want to know about
every aspect of the Cinema.
It is lively, entertaining, in-
formative. It brings you
red-hot news and presents it
In an artistic and entertaining
way. There has never been
a paper quite like it before.
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MAZDA

"MASTERPIECES

TYPE PRICE
H.210 - - 8’6
*H.2 e - 8’6
HL.210 - 8’6
*HL.2 - - 8’6
*L.2 - - 86
P.220 - - 10’6
P.220A - 13’6
P.240 - - 13’6
PEN.230 - 20’0
PEN.220 - 20’0
PEN.220A - 20’0
S.G.215 - 20’0
*S.215A - 20'0
*S.2158B - 20’0
*METALLISED

LOOK FOR
“EODY” IN
YOUR DEALER’S

WINDOW

THE AMAZING

MAZDA PEN.

Characteristics :

Filament Voltage - - 2.0 vols
Filament Current = =02 emps. Screen Voltage (Max) - 150 volts
Anode Voltage (Maz} - 150 volts  Mutual Conductence - 2.5mA[Y
At Eo - 100; Es - 100;

Eg - u.

PRICE 20/-

220

Anode Current {Max) - 12 mA

Never, in the history of 2-volt valves, has there been such an amar
range as this—so much evidence of brilliant engineering—so m,
valves with outstanding characteristics.  Instance the Pen.220
pentode valve which at once presents the solution to the output si
problem in portable sets, giving an extraordinary large output fc
combined screen and anode current of under 5 mA. It is a valve
which dry battery users have long waited.

Being typical of all Mazda valves, it is outstanding in its efficier
Mazda 2-volt valves, both metallised and clear bulb types, are sold
all good radio dealers.

BRITISH

VALVES

The Edison Swan Electric Co. Ltd.

155 Charing Cross Road, London, W

3




