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Vol ll SPECIAL ARTICLES ON HOW TO MAKE:

= > A HIGHLY SENSITIVE THREE-VALVE SET. By Percv W. Harris.
A CRYSTAL RECEIVER WITH WAVE-TRAP. By G. P. Kendall, B.Sc.
A PORTABLE ST 100 RECEIVER. By John Scott-Taggart, F.Inst.P.
A HETERODYNE WAVEMETER, Bv Alan L. M, Douglas.
A SINGLE VALVE-NOTE MAGNIFIER.

4 ACCESSORIES FOR PEANUT VALVES. )

FRAME AERIALS. LOUD SPEAKERS. CRYSTAL HOLDERS.

FREE WITH THIS ISSUE—*“JUNIOR WIRFLESS.” A 16-PAGE MAGAZINE FOR BOYS.
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WECOVALVES

(PEA-NUT TYPE).

No. 44215—A.
Tarent Nos. 17580 (1915) 180090 {6641-1921).
Dimensions : 2} in. X §in.

Price - . - £1 10 O
THE WECOVALVE.

HE new wireless valve which is to revolutionise wireless reception. Only 24 inches high and
T 4 inches in diameter, this small size valve can be used equally well either as a detector
or amplifier and operates off a single dry cell, no accumulators being necessary.
The WECOVALVE is the most economical valve existent, requiring only 0.25 of an ampere at 0.8 fo
1.1 volts, and ils life 1is morve than twice that of tungsten and other dull-ematter valves.
The WECOVALVE has a special Bayonet Cap which prevents the possibility of destruction
through careless insertion in the valve socket.
Operating Characteristics :—
Filament Current o0.25 amps. Detector Plate Voltage 17 — 22 volts.
Filament Voltage 0.8 — 1.1 volts. Amplifier Plate Voltage 22 — 45 volts.

THE SOCKET.

This WECOVALYVE socket is arranged for four soldered connections and
has contact points faced with a gold and silver
alloy which ensure perfect contact with the
base of the valve.

THE ADAPTOR.

The WECOVALVE adaptor makes it possible
to use the Wecovalve in your existing sets.
Designed fo fit into valve sockets which carry
the ordinary fsur pin type valves, this adaptor
enables everyone to take advantage of the
great economy 1n current consumption which the
use of the Wecovalve effects.

SRR A A A e e e g

Western Electric Company Limired.

(Wholesale Only)
Connaught House, Aldwych, London, W.C.2. Telephone: Central 7345 (9 lines).

Branches: .Glasgow, Leeds, Birmingham, Manchester, Newcastle, Cardiff, Southampton, Dublin.

No. 44090c. No. 4409z.
Dimensions: 1}in. x fin. ) WRITE FOR BOOKLETS— Dimensions:1§in. x1}in.
Price 1s. 6d. W.E. Co../32/W. 528 & W.E. Co./32/W. 529. Price 3s. 6d.
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Type Tt
Audio rrequency l

LISSEMACCN ff
PROV. PAT.

LISSEN PARIS INCLUDE EVERYTHING
you need to go behind your panel

L' SSSN PARTS have done away with 7 i1 the bother of fittin
—they go together easiy—THEY ARE THE LARGEST SELLING PARTS

MODERN WIRELESS
The

LISSENIUM AGE—

LISSEN parts anticipate to-morrow—

To aid users in obtaining the highest possible efficiency
we have seen to it that there is a LISSEN part for every
purpose, LISSEN made throughout, every part places
at the user’s command a service and efficiency which will
sustain the fine tradition of the LISSEN Factory. Up
to the present more than thirty times as many LISSEN
parts have been bought in 1923 as in 1922. Why?
Because it has been found worth while to fit LISSEN
parts. If you build your set you have got to use it—if
you fit one LISSEN part you can depend upon it—
if you fit all LISSEN parts you can depend upon the set.
WE EXPECT TO HEAR FROM YOU IF YOU ARE
NOT SATISFIED.

AMERICAN TELEPHONY
ON THREE VALVES ONLY
—but ALL LISSEN PARTS

Several reports have come to hand recently of American Tele-
phony being received on 3 Vaives only—but using ALL LISSEN
PARTS, 1 LISSEN REGENERATIVE REACTANCE for 1 stage
H.F., 1 DETECTOR and 1 H.F. A standard circuit was used.

Build—with ALL LISSEN PARTS!

1. SUCCESSFULLY- USED in the reception of AMERICAN TELEPHONY—
LISSEN REGENERATIVE REACTANCE replaces aerial reaction—non-
radiating—introduced into the anode circuit, it forms an unenualled 5 e /b
first stage radio frequency ! Cheaper,easier to handle than plug-in coils

2. Rapid tuning is possible with the LISSEN REACTANCE—adds 3 2 /6
range,power and steps upsignals li«t a good awdio-frequency transformer

3, USERS SAY LISSENSTAT CONTROL is the “ most beautiful control imagin-
able,” and itis ! The interposition of the elastically deformable metal discs—there
lies the secret of-that perfectly free movement of the whole resister column of the
LISSENSTAT. This feature CANNOT BE DUPLICATED, FOR 7 /6
IT IS PROTECTED BY DEFINITE PATENT CLAIMS o

4, LISSEN VARIABLE GRID LEAK—for correct grid polenhal—- 2/6
continuously variable } to 6 megohms, Positive stops both ways .-

5, LIS'EN VARIABLE ANODE RESISTANCE——oontmuously variable 20,000
to 250,000 ohms—for dual, super-regenerative circuits, etc. Positive stops 2
both ways.” Same size and appearance as LISSEN Variable Grid Leak

8. LISSEN Ti TRANSFORMER, an incomparab'e Transformer, Use it
always .m-diately bdnnd the Detectcr Valve and f;t puxe p wer 30/
amplification ...

7. LISSEN TUNER——sharp tuning on all “avelengths—convehxent 2 2 / 6
and compact—1 50 to 4,000 metres -

8 LISSENAGON COILS—there are three extra numbers in the series, Nos. 30,
40 and 60. This makes all the difference in tuning over the lower wavelengths, and
Obviates the use of excessive capacity. These coils are intermediate between 25 and
3s, 35 and 50, and 50 and 75 . Price, 30 coil, 4/10, 40, 4/10, 60, 5/4

9. LISSEN MICA VARIABLE CONDENSER—low resistance, 17/6
no losses, signal strength always great, .oo1x, .00025, and .0005... .

10. LISSEN VERNIER ADJUSTER—adds vernier adjustment to any existing
condenser—drill one hole close enough to bevelled edge of condenser dial 2 /
so that depression of adjuster engages its rubber friction washer on dial

Other LISSEN PARTS include LISIEN T3 TRANSFORMER An excellent
light Transform:r. One of the best pade ... .. 16/6

LISSEN T2 TRANSFORMER ... o 26/
LISSEN FIXED CONDENSERS, .ooo1 to .0009 l/- .001 to .003 2/6, .00 to .006 3/~
There are other Lissen Parts as well,

LISSEN PARTS ARE SOLD EVERYWHERE—should any attempt be made 1o sell a substitute, send dirccl to factory. No postage charged
DEALERS—claim your liberal stocking discount—all Radio, Motor, Elecivical and Hardware Faclors sell Lissen Parls—or send direct

LIS

EN LIMITED

20-24, WOODGER RD., GOLDHAWK RD., SHEPHERD’S BUSH, LONDON, W.12

N.B.—Close to Goldhawk Road (Met.) Station, Shepherd’s Bush (Central London) or Hammersmith “Tube. ’Buses 11 and 32. 'Phone: 1072 Hammersmith,
_ - — — — — — — — BUILD—WITH ALL LISSEN PARTS! — — — — — — — — —
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H.T.C.
TRANSFORMERS

reduce distortion to the absolute minimum.

LENGTH » 2%%°
HEIGHT « 24°

The principal factor to the success of the H.T.C. Transformer is the feature
(prov. pat.) which gives a greater mass of iron at a lower magnetisation than
any transformer yet produced of its size.
High magnetisation of the iron core is the direct cause of distortion. The
H.T.C. Transformer operates on telephony equal to other makes costing
twice its price. That this is said is conclusive to the efficiency of the maker’s
design that the H.T.C. Transtormer should give the maximum amplification
with distortion reduced to the absolute minimum. Therefore no Interaction.
H.T.C. Transformers may be mounted side by side.
They have been proved exceptionally efficient on the §.T.100. This, with-
out doubt, is oue of the most rigorous tests to which a transformer may be
subject.
WHAT ANOTHER SAYS: London,
In retailing your transformer at 15/, I consider you make a free present
of a 10/- note with each one,
Yours very truly,
Tr. JES

Let your next Transformer be an H.T.C. You'll want another, because they
are free from distortion, R
Price 15 /-

HT.C
VALVE - HOLDERS

Highresistance
and low capacity are
determined by the
spacing of the valve
legs themselves.
In the manufacture
of the H.T.C. vailve
holder, allowance is
made for the varying
spacing of legs of the =
different types of Type C for below panel mounting.
valves. Price 1/8.

No metallic parts used in construction are exposed, making it impossible
to short the H.T. across the filament. -

Dlustrations show two methods of mounting the H.T.C. valve holder.
There are at present in production five types of the H.T.C. valve-holder,
providing a special pattern for all practical purposes.

panel mounting.
Price
2/ -

Trade enquiries
are solicited.

H.T.C. ELECTRICAL CO.

2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12

TELEPHONE : Battersca 374.

Type A for above |
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CAPACITY  BRIDGE

A Striking Testimonial

to the

VARIABLE BRIDGE CONDENSER
3-E.V.C.

(3-Electrode Variable Condenser)

THE GENERAL ELECTRIC COMPANY

(The largest electrical organisation in the United Kingdom,
whose Technical Research Laboratories and staff are second
to none) have, after careful test and examination, uoder-
taken the manufacture of the 3-E.V.C. {under licence from
Autoveyors, Limited).

Variable Eridge Condensers are now obtainable from all
GENERAL ELECTRIC CO.’S Branches, Agencies

and Gecophone Service Depots throughout the
world.

Beyond the wide use of the 3-E.V.C. asa rejector of all
unwanted sounds, its enormous popularity as a CAPACITY
BRIDGE has encouraged the manufacturers to improve it,
both as regards workmanship and material used, to the very
highest degree of efficiency. This involves a slight increase
in retail prices, which, on and after Octoter 1st, will be
.001 Panel Mounting, 47 /6. Cabinet mounted, 55 /.

The_ 3-E.V.C. is obtairable from all high-class wirelsss
dealers, or direct from

AUTOVEYORS L

Radio Engineers and Contractors,

84, VICTORIA ST., WESTMINSTER, S.W.1.

Telegrams : ¢ Auloveyor,” Sowest, London.

HENI IO s e
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Sl [ SIEMEN

consTRucTorR| | LOUD SPEAKER.

An instrument of the highest class.

—even to  Explanatory
Wiring Diagrams. Showing
all the components required,
and their relative positions
for wiring up, these diagrams
are in booklet form and are
obtainable from your dealer CLEAR

Woodhail Paxolin Variometer, at-1/--each. RECEPTION,
Constructed of Paxolin tubing (not :

. PRICE, each

120 ohins,

cardboard) the f walls allow close NO =y 580
coupling. The bearings are accurate DISTORTION 2,000-0hms,
and robust, Wound to 300-450 b £2 12 6
metres ‘and  attached to panel by
%rilling ti:e ]hole onlg. an:iplei)te with HANDSOME 4,000 ohms,
erminals (less knob and dial). PEARANCL,
List No. 15341, 6/9 each ! v EEE £2150
BrownBrothezs
Provided . with
suitable clips for
with which  is amalgamated . o ,, _carrying the “Q,"”
THOM3ION & BROWN BROTHERS  “ QX,” “Vz24,” and other special
LIMI{ED. Wholesale only. valves which are not suitablé for the
e He;acé ot}&c&s a'nd \'va!r.eh%uses :—: . 01(1111'1(ary :th’il of holt%er. IPermits the
reat Eastern Street, London, E.C. 2. quick interchange of valves, -
118, George Street, Edinburgh, and . Also manufac_tulers of
Branches. List. No. 17312, Price 5/6 WIRELESS ACCESSORIES OF ALL KINDS.
Descriptive pamplilet obtainable from your local wireless dealer
TRADE ONLY SUPPLIED. Kindly order from your & Sk, '
usual dealer. SIEMENS BROTHERS & CO., LIMITED,

Woolwich, London, S.£,18,

WE ARE EXHIBITING AT THE ALL-

w H O L LY B R l Tl S H BRITISH WIRELESS EXHIBITION,
MANUFACTURE WHITE CITY, SHEPHERD'S BUSH,

NOV. 8th to 21ist, Stand No. 108,9.

TWO - VALVE LONG RANGE
RECEIVING SET
With Anode Tuning and Reaction

This instrument will meet all the requirements of those
desiring perfect reception of Broadcast music and
F) speech, either from local or distant stations, when
e ) - = | fI  operated on a standard P.M.G. aerial.
AT C—- ' ' ‘The first valve is a high-frequency amplifier, and the
f with a “Sterling ” Anode Reaction Unit. Aerial
tuning is accomplished. with the * Sterling '’ Vario-
meter provided ; and anode tuning with the  Ster-
ling *’ variable air condenser,
In highly finished Walnut Cabinet, complete with two
‘“R " Valves, one pair of ‘‘Sterlihg " No. R 1238
Super Quality Head Telephones {2,000 ohms) with
cord and plug, high-tension dry battery, Iow-tension
accumulator and connecting cords.
PRICE £20:0:0
B.B.C. Tariff, 17/6 extra net.
Obtainable from all  Elecirical Dealers and  Stores.

STERLING 'l'lh:;LEPHONE & ELECTRIC Co.,, Ltd,
ufacturers n; v'vl‘ﬂeopsé)gTL%n% 5&(1;) Apparatus, ete,

Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W:l.

Telephone: Museum 4144 (7 lines), Telegrams: * Cucumls, Wesdo, London.”
BIRMINGHAM : CARDIFF: MANCHESTER: NEWCASTLE-ON-TYNE : WORKS: 5
150, Fdmund Street 10. Park Place. 14, 8t. Peter’s Square, 21, Mosley Street. Dagenham, Kssex.
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CALLERS’ PRICES ONLY. .

VALVES.
Having purchased 500 Valves

COSSOR, EDISWAN ard MULLARD ORA:

from a firm giving up business:
I offer same while they last at

12/6 each

No Post Crders.

- CALLERS’ PRICES ONLY.

Buy Best Goeds at Low Prices.

Terminals (complete wnth Nuts).

Large W.0. P doz. 1/3
Telephone, W.0, Plllar - doz. 1/-
§mall Pillar oo ... doz. /9
Switch Arm, 12 Studs and Nuts the lot -/10
§mall Varicmeters 250/650 o © . 2/8
Larger Variometers, 250,650 ... J o 2/11
Jgranic Vanometu, Ebonite, 50/650 .. 15/-
2-Way Coil Holders, for Duolateral Coils .. 5/6, 4/6
3-Way Coil Hglders, for Duolatcral Coxls .. 6/11, 5/11

French R Valves boo e 10/=

November, 1923

e e —

Eo@_of Business:
Every Day,
9a.m, t07.45 p.m,

Sundays,
10,30 a.m.to 1 p.m,

: . . o Phiflips R Type ... . .o T1/=
OOCCUE OGN P """'“'""'_: Step Pins with shoulder 1d, dez. /B
: RAYMON D’S . Fixed Condensers to .001 o /10
: . Fixed Condensers to .005 . 13
: . Fixed Condensers to .006 w. 1/6 Variometer on Elonite
:VARIABL E COND ENS E RS: vate pins - doz. =/6  Complete 13/—, 15/,
. 4 : ;{alveﬁSockets . ¥ goz. —%
o e 4, 6 B.A. Nuts - T . 3doz. -
: Assembled complete with Aluminium: Basket coiis . = Setof 6 2/~
. fpade Terminals .. . doz ~/4
! ends, ebonite bushes, knob, pointer and : o g:ulv;e';-w:‘h kKnoll;' P -
: : ] . . s Enclose isker Detectar ...
incl ng s WS). . High-class Whisker Detector (large) endoeed 2/6
B ﬂat huSh ( L ‘udl g scre ) { FmelPenkon 2 Crystals, enclosed i st %—
: + §mall Penkon, 2 Crystals 6
: 001....... IR B 71- : el v?l.e.néc,l.c 11 oyds 8 oot
g o win Flex - 12 cds. / 4 yds. rancformer L.F., 12
: 00C75........cecceieenea. B/ ¢ Frug coils, Ebomite .. .. O y S 7. and 15/-
B :+  Exira Quahly, dftto on bzte ... o8 1/-,1/3 <
e O ooy UUUVO....... eveenns LR J L illar Terminals, Nut and Wazcher, 2 A, Large 2 for -,
0005 5/- : Piliar Terminals, Nut and Wesh B, " ‘;s
S 9 wifc ns <R -8, — = 3
S ‘0003 ...... O & o0 00 c gonoooT 4/6: rllzmentkkes;startes 1/8 1/10 2/-, 2;3
. < Igranic Resislanccs .
9 .0002 BO0000080I5 05006 6 o 6 O 3,9 + lIgranic Vernier ... 1/- Enclosed Detector
o = 4 Cats Whiskers, one gold -/4 Perikon, 2 crystals, 3/=
: 0001 ....ioiveieeeeeen3/3 ¢ single Basket Coit Holders ... 3 1/4} whiskers 2/6 2 Crystals
0 - +  Vanzble Grid Leaks : 1/5 ‘Whisker, 2/6.
o s VCYIHCI'. ----- g Brel\!ulcud Valnahle Grid Leaks, guar’lntced 3 3ea o, . 3/=
: : Pin Terminals, screw pattern !
e iesteertetesieeieiisiieisannns eeeresnsienaes oo - s;ade 'Iermma'ls,uscyew pattern }‘/3 dez. 2 for {;3
8 WIRE (irclud Reels). : Shaw’s Genuine Herizite o -/0, 1/-
: RE. (in iy Ne EREN i, - Grid Lezks and Candensers, ooe: . 3, 23,9/~
g 2/9 1/6 = :  Vealve Sockets, with shou'der . doz. 1/- i
4 3/- 1/8 -/11 + ' Basket Ceils, Buplex Waxless .. 5 tor 2/- -\’Vay Coit Holder,
g 3/3 1/10 1/- 100,000 ohm Resistance e 1/8 5/6, 6/6, 1/6.
g 3/8 2/- ., 1/2 Vanumeter on Ebonite, ball rotar. \\ound DCC o 8/11 E
8 4/6 -2/6 1/4 :  Accumulator, 6 v. 50 amp. in handsome wood ca<e, strap - -
g 4/9 2/8 1/6 g - hax‘dk': i B - 2;56 ;
g 2, 18, stocked. = 5 ccumuiators, € . amp st make 33/-
: onerrenny B0 .39 2 .3. i s..".‘ P A e : Do V'\,:und Tagged Coils 1 (e o .
. : cuble Phonte Cerds ... air  —/9 ix ondensers from
B L. F 'NTERVALVE TRANSFORMERQ‘ 3 :  Wound Coils, 12 x 4, best quahty p... 2/6 -10¢.
: 5-1 Radio Instruments, Ltd. (S 25/~: Wound Coils, 6 x 3, best quality ... v 1/8
: 5-1 igranic K. (2) .. L /- Aerial_Wire, 7/22, hard dra\m (=ut)ect to =1cck) 100 f¢, 2/1
HERR ma ! . ( ) 15/- ¢ D.P.S.T. Swmhes, sgecxa % - e /3 ‘
: oF .. 09 ok 3 oo o0 ac ~ <. 8.P.D.T. Nickel on Ebonite oo ml B T =
: 51 Raymond 12/6 D.P.D.T. Nickel on Ebonite . 2/9 Knob and Dial (Ebonite)
: Jtems 1,, 2, 3 2 B.A. Rod, 12 in 2 for —/5 1/6, 2/-
5 > 8o Vit k v :  Basket 302 Hol{ierbs, for 3 Coils 6{2
H HEADPHONES -z - Plug and Socket, brass.. pair -
3 +o¢ o Fixed Gondensers .01 ... = . 1/6
¢ Raymond nghmelght 'Phones, 4,000 obms oo J 11/11: 'P::cket I.ampsBraHenes “(best)... 6 for 253
: N. and K.,'mediim size, 4600 ohms C e ISpecxaI I-";llalment nesuszadnce Very fine valte 2/-
¢ sipde, very fine value, 4,000 okms .. : EREgES .o _1ay9-1 granic Goils, 25 upwards in stock.
: sigde, grand for Crystal Sets,’8,060" oFms L 16/11 ¢ D'P'_D'.I;" Nickel Switches for panel mounting. 3/-
: Brunet, best type; 4,000 obins & - 16/6 ; Special ! )
* Leud Speaker Receiver, 50 lammatxous each pole, fine value 18/11:. 4 v, 40 a. Accumulator, callers enly .. - 16°6 ]
: o o ¢ gbBbooo000o8 b 00 GOBET o000 00 BT 5Tt HproToctEeh O H. T. Batteries... 6 v. 960 36 v, 49 Ebonite Valve Holder
i Al prevxous Tists cancelled. Haud Turned 1/-, 1/4,
=T = s T e — T

n
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RIGHT  OPPOSITE
DALY’S

M. RAYMOND

GALLERY ~ DOOR

27, LISLE

STREET, W.C.2

OPEN EVERY DAY 9 am, to 7.45 p.m.

SUNDAYS 10.30 a.m. to 1 p.m.
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RIGHT OPPOSITE
DALY'’S
GALLERY  DOOR
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EVERYBOD

TESTIMONIALS.

Bampton Grange, Penrith, Cumberland.
August 24, 1923.

“ I am writing to tell you of the marvellous
results from one of your ‘oco3 condensers pur-
chased some time ago. The signals were
wonderfully increased in volume, clarity and
tone since 1 coupled the condenser to my set,
Please forward me new catalogue.’—
Sincerely yours, N. Eastley.

* Fairleigh,” Church Street, Highbridge.
August 24, 1923.

Sir,—On Monday last [ purchased at your
establishment a 3-way coil holder for 6s. 6d.
1 am delighted with the quality and finish of
the holder and should like to take the op-
portunity of stating that although I have
studied your adveris. week by week I have
hitherto refrained from sending orders as I
thought the prices mmst entail * cheap and
nasty ” stuff, which is dear at any pr.ce.
Now, however, I have a very different optnion.
—Yours, W. Chant.

Grove Mills, Heckmondwike.
Kindly forward me your new list of best
goods in stock. I previously had one of your
valuahle condensers and found same most
satisfactory.—W. Sykes.

81, Walsgrave Road, Coventry.
August 28, 1923.

Sir,—My parts duly to hand this morning
for which I thank you. With regard to the
condenser and filament resistance, I consider
these excellently finished and splendid value :
for money, You will in due course have
further orders from me and will certainly
recommend you to my wireless' friends.—
Yours faithfully, F. R. Smith.

Parkview, Cumbernauld, By Glasgow.
September 6, 1923.
Dear Sirs,—I received your gooeds, i
fulfilment of my last order a f‘;w days ago, an
must express myself as being thoroughl
satisfied with them. Your condensers in par-
ticular are shillings cheaper than anything
obitainable here, considering the quality,which,
to say the least, is surprising.— Yours,
J. Henderson.

.

Youngwoods, Alverthorpe, Wakefield.
October 4, 1923.

Dear Sir,—I beg to acknowledge safe
receipt of 3 variable condensers, etc., and to say
I consider them remarkably good value.
When wanting further accessories I shall
certainly write you again' and recommend
your goods to wireless friends— Yours
truly, H, R. Haigh.

140, Coventry Road, Birmingham.

September 29, 1923.
Dear Sir,—1 received (our goods this
morning. Thanks exceedingly for your prompt
attention. I am delighted with the con-
denser, it far exceeded my expectations and
in my estimation is mueh better than many
of the condensers now: on the market at

MODERN WIRELESS

POST ORDER PAGE.

ONLY GOODS ON THIS PAGE, AND AT PRICES MENTIONED, ARE SENT BY POST
IN STRICT ROTATION AND AT EARLIEST POSSIBLE MOMENT. OWING TO

THE TREMENDOUS DEMANDS ON OUR MAIL ORDER  DEPT,

IT IS QUITE

IMPOSSIBLE TO GUARANTEE RETURN DELIVERY.

RAYMOND’S
Variable
Condensers

POST FREE
U.K. only.

conssssssesrstssscatsssarsesssassssssssssarsesse, o Ebonite Basket Coit Holders and Plug ...

and cords
17 A1 pair.

LOUD SPEAKER RECEIVER.
50 Laminations in each pole, with cord
complete .. 18/11

LOUD SPEAKER (Amplion Junr.),

(Subject to manufacturers” delivery).

175. 6d. You may be sure that I shall re-
commend you to all my friends and I hope
to place further orders with you in the course
of a pnst or so.—I am, yours faithfully,

1. MacQueen. 4

N AND K, Light in weight,
4,000 ohms, pair ... 13/9
ALL PREYVIOUS LISTS CANCELLED,

.

0668000800000 0es0atoseosunessreestossvuesessattesasaetesvnnns

80080 000000008000010840mesIoseestistssBiIeParstsesesdrimispuacen

POST FREE U K. only.

Accumulators, high-cliss make, 4 v. 402, e 2206 °
Very Large Terminals, 2 B.A. Nut and Washer 6 for 276 ¢
Valve Holders, Turned Ebonite, and nuts, each 1/8 3 for 4/- ¢
. Valve Sockets and Nuts, Plain ... .o doz, 1/33
- Valve Sockets, with Shoulder and Nuts v doz. 1,/6°
. Variable Grid Leak 2/-,
< Variable Grid Leak, ‘ Bretwood’' gmaranteed 3 years
: Valves, Cossor, Ediswan, Multard ... cach
- Duplex Waxless Basket Goils ® Set of 5
< Basket Coils, 6 in set, up to 3,500 ohms set {
< Ebonite Coil Plugs, very best. FEach 1/3, 6 for 6/6
. Ebonite Coil .Plugs on Stand. Each 16 6 for 7/6

“67-, 6/8, T/~
7/-, 1/6, 8°6
. 22

< Ebonite 2-Way Coil Holders on Stand ...
- Ebonite 3-Way Coil Holders on Stand ...

i1 Screw Spade Terminals, 6 for 1/- doz. 1/6
Gompletely Asszmbled with aluminium: : Voionberd ana Knos, Wownd D.CC, smal . cach  5/3
end plates, 2 fixing screvivs, knoh,:LVarioTe(ers a}na Knob, Wound D.C.C., large ... each
2 h, and ebonite bushes:: Ebonite varlometers and Knob, Wound D.C.C.
pointer, flal bish, and ¢% _Ball Rotor .., B s B ... cach
3 Edisen Bell or lgranic ... .~ cach
001 7 6;; Bell Wire LC. D.6.C., 20 g., 110 yds. ... -
. / b Bell Wire, 1.C. D.C.C., 20 g, 55 yis. s
00075 6 9 = Twin Flex for Leads, 1z yds. ... v .
. / .+ Grid Leaks, z mg. ... o
0005 6 6: + Doubie Phone Cords .. pair
. / . : Dubilier Fixed Condensers, up to 0005 ... co
0003 5 4:: Duhilier Fixed Condensers, .001 to .006 ... -
. / < : Dubilier Grid Leaks each. 37—+
0002 4 6:: Dubilier Anode Resistances, 100,000 ohms e TG
o / e Log,(g)g_ ohms, Resistance, good ... ... el e 2/6 2
:: D.P.D.T. Switches, Nickel, on Ebonite; smalt ... ... 3B
.0001 4/-:: spo.T. swatctg,s,' Nickel, on Eonite, smalt ... .. 2/9°
. . T Switch Arms, Best, 12 Studs and Nuts e lot 2/-:
Vermer 3/9 : Grid Leak and Condensers -’ S/
I Vernier Resistance ** lgranic®’ .., s :
- v L . : Filament Resistances, * Raymond” .. S
T 5606600090800 TOBAEH 000000 00008 -: Fi:‘““”‘g :tsis:ances, 5 ggms 2/3, 2.6, 2/95
« Filament Resistances, 7 ohms 3/—, 4/6, 5/ :
. HEADPHO_NES' < P otentiometers lgran‘ic, 7 ohms ... .. "y 7/6 :
Sipde, 4,000 ohms ... 14/11 . I':.: :n:ewa:ve ;;ans:ormers, :: Radio Instruments’  25/- :
s ! » L.F. Intervalve Transformers, ** Igranic *’ O s L
Sipde, 8,000 ohms. ... 17/11 { L.F. Intervalve Teansformers, ** Edison Bell ** (square) 25/9 :
Brunet, 4,000 ohms 17 /11 : L.F. :n:ervalve Transtormers, ** Formo ™’ ve eew 15/9 ¢
- : . = ¢ LF, intervalve Transformers, ‘‘ Raymond '’ 13/6 ;
Ere?gﬁtP;eom::)zc:’:;yr?:l‘;sva;t:)edohg:l‘:nls? : (Above represent the pick of Transtormers.) :
full oi'musi; complete “"i“; headband : Terminais—Phone, W.0., Pillar, Fancy ... doz, 1/9:
] 5 All complete with washer 3

. sssverane csssssessnseerse

T.l\e Smu;lex Broadcast Crystal Set.

THE MOST EFFICIENT, SIMPLE AND INEXPENSIVE -
CRYSTAL SET MADE. RANGE, 200-600 METRES. WILL :
: RECEIVE ALL BROADCASTING STATIONS WITHIN 3
S A RADIUS OF 4o MILES, USING TELEPHONES OF :
: AVERAGE SENSITIVITY, WITH A STANDARD P.M.G. :
¢ AERIAL. VERY FINE TUNING OBTAINABLE USING:
- BASKET COILS OF VERY LOW SELF CAPACITY.:
¢ EVERY SET SOLD HAS BEEN TESTED AND IS:
= GUARANTEED. SIMPLE, CHEAP AND EFFIGIENT,

12/6 per set.

Right is. reserved to return cash.
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home constructor knows exactly where

he is with regard to the law and his
duties to his fellow-countrymen. Whilst the
Postmaster-General’s compromise—for it is
truly a compromise—has by no means satisfied
everyone, at least it places broadcasting on a
far more sensible basis than heretofore. It is
only fitting that our first number under the
new system should be a special constructor’s
number, and we feel sure that readers will be
more than satisfied with the fare we have to
place before them. For the benefit of those
new listeners who are situated in the Bourne-
mouth and Aberdeen areas and within crystal
receiving range of Newcastle, we are describing
a special crystal set with which has been
incorporated a wave-trap to give the necessary
selectivity in these parts. Listeners too
frequently complain that they are unable
satisfactorily to hear the broadcast concerts
owing to ‘' jamming "’ from ships, and the set
in question should go far to remove the troubles
of the seaboard listener. For the more ex-
perienced experimenter we have the remarkable
and highly sensitive three-valve receiver to
which the name ‘‘ Transatlantic’ has been
given ; for the man who wishes to get further
strengch with his set so as to operate a loud-
‘speaker we have the Sirgle-Valve Magnifier
d=scribed on another page. The experimenter
with leanings towards accurate measurement
in his work is catered for by the provision of an
article describing how to make a heterodyne
wavemeter ; the man who wishes to carry his
set about with him is given the portable

3 T long last the air has cleared and the
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ST 100, containing all the batteries in a case
with the receiver itself; while distributed
throughout the book are numerous construc-
tional notes, hints and tips which will help to
simplify the work of the true home constructor.

We would like once more to draw attention
to the fact that the circuits and apparatus
described in this magazine are essentially
practical. The descriptions of sets are written
and the drawings and photographs made from
apparatus which has been carefully con-
structed from materials and with tools readily
available to every experimenter, and where
special problems have been met with in the
construction of the sets these are elucidated.
Only in this way can the home constructor be
truly served.

Now that the constructor’s licence has been
definitely settled, may we enter a plea for the
better standardisation of radio parts ? At the
present time much difficulty is experienced from
the fact that so many parts are different in
ways which prevent the constructor substi-
tuting one for another. Take, for example,
the plug-in type of intervalve transformer.
What is more natural than that an experimenter
should desire to compare the relative merits
of various makes of transformer; yet, although
all these transformers are mounted on stan-
dard valve bases, there is no standardisation
whatever in the manner of connecting the
primary and secondary windings to the pins.
For this reason only certain makes can be
used unless the wiring is-changed each time
the change of transformer is made—quite an
impracticable proceeding in most cases,
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hear a great deal of the activities of the
National Association of Radio Manufacturers,
popularly known as the N.ARM. Surely
they can do something towards proper
standardisation of parts without the necessily
of manufacturers losirg their individuality in
the process.

One more point : it is high time that ebonite
was properly graded for sale. At present one
buys a sheet of a black substance theinsulatirg
qualities of which must be taken on trust. In
comparatively few cases do we know who is
the actual manufacturer, and not one ex-
perimenter in a thousand is in a position
properly - to test the insulatirg and other
properties of his ebonite panel. Particularly

November, 1923

‘when trying out new circuits it is essential
that we should be able to rely upon insulation.
The sale of inferior ebonite, while it may bring
quick profit to the dealer, does an immense
amount of harm to the trade, for the inex-
perienced constructor will often blame a first-
quality component for faults which, did he but
know it, arise from ebonite used to carry this
part. © A suggestion was made some weeks
ago in Wireless Weekly that ebonite should be
sold plainly marked on one side with the
smaker’s name and an indication of its quality.
We believe that at least one firm is taking steps
to issue such ebonite, and other firms will
doubtless follow suit.
TuE EbpITOR.
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GREAT ‘BRITAIN.

Station. Call- .Wave-
Sign. length. —a =

; ' - Times.
Cardift . WA 353 ]3.30 to 4.30 pm.
‘London ... 2LO 363 | (except Lontdon) and-
Manchester... 22Y 370 { 3¢ pm. 1o 19.30

: I .m. London (da
Bournemouth 6 BM 385, }fransmission) 1(I .33'
Newcastle ... 5§NO 400 [am to 12.30 p.m.
Glasgow .58C 415 Sundays.
Birmingham 51T 420 | 830 to 10.30 p.m,
Aberdeen ... 6 BD 495 London also 3.0 p.m.

to 5.0 p.m.
Note.—These wave-lengths may be altered
shortly.

FRANCE.

Paris, EIfFFeL ToweRr. (FL, 2,600 metres.)
Weekdays (daily).

6.4 a.m, Meteorological forecast.
11.15a.m. Meteor.forecast and time giving,
2.0 p.m. ‘Financial bulletin,
5.10 p.m. Concert.
'6.20 p.m. Meteor. forecast.
1.15p.m. Meteor. forecast.
Sundays.
5.10 p.m. Concert.

6.20p.m. Meteor. forecast,
Other concerts specially announced from
time to time;

REGULAR PROGRAMMES FROM BRITISH AND
FRENCH BROADCASTING STATIONS

(T'imes in Greenwwh Mean Time.)
0NO0000CoO000CO000000000000000000000a000000000000000000000000000000000

Parts, RADIOLA. (1780 metres.)
Weekdays (daily).

11.30 a.m. Information (Cotton Exchange,
Havre, Liverpool, Alexandria),
11.40 a.m. Concert.
4.0 p.m. Commercial information.
4.10 p.m. Financial information.
4.2o0p.m. Concert.
7.45p-m. News,
8.0 p.m. till 9.0 pm. Concert.

Thursday, 8. 45 p.m. till 9.30 p.m..

Dancing
concert; '

Sundays.

1.0 p.m. till 2,0 p.m. Concert.

7.45 p.m. News.

8.0 p.m. till 8.45p.m. ~Concert.

8.45 p.m. till 9.30 p.m. Dancing concert.

PARis. ScHOOL OF PosT AND TELEGRAPHS.

(450 metres.) A

?l‘uesday and Thursday.

7-30 p.m. Concert..
-And very frequent radiophone transmissicns
of plays (comic operas).

Lyons.” YN, 3,100 metres.
9.45 a.m.. Concert (gramophone).
2.35 p.m. Financial news.
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i THE COAST-DWELLER'S CRYSTAL SET &
ﬁ By G. P. KENDALL, B.Scy, Staff Editor: §‘
E Residents in the Bournemouth, Aberdeen, Newcastle and Cardiff areas are frequenily troubled with ship 8
EJ ' jamming. This set will enable them lo eliminate such inierference. ' 8
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HE conditions of reception in
and around the new broad-
casting areas' of Aberdeen

and Bournemouth seem to be such
as call for the adoption of some
special method of interference re-
duction. In both districts diffi-
culty occursin broadcast reception
at times as a result of the inevitable
interference by ‘‘spark” stations
working on 300, 450 or 600 metres,
since the stations in question may
often be very close to the receiving
station and use a good deal of
power. The elimination of such
interference may be attempted by
iwo chief methods, namely, by
using an ultra-selective circuit,
such as a loose-coupled tuner, or
by incorporating some form of
rejector or filter circuit in the re-
celver as a more or less separate
un‘t,

An inductively coupled tuner is,
of course, capable of reducing in-
terference to a great extent, but it
complicates the operation of the
receiver, and does not seem to
appeal to the average constructor.
The devices now known as ‘“ wave-
traps,” on the other hand, are
capable of producing a more com-
plete elimination of the inter-
ference, enable the controls. of the.
receiver to remain of a fairly
simple mnature, and possess the

merit of novelty and interest.
Moreover, there remains much to
be learned of their possibilities,
and a great deal of most interest-
ing experimental work can be done
uvpon them with the- aid of very
simple apparatus.

The receiver which is about to
be " described represents a fairly

Percy W. Harris in MopDERN WiIRE-~
LESs. A trap unit is incorporated
which can be used as either aseries
absorber or a parallel shunt, and a
switching arrangement is provided
for cutting out the trap circuit
when it is not required, this last
be'ng desirable in view of the fact
that the inclusion of the {rap in

Fig, 1.—A plan view-of lhe finished set.

successful attempt to apply the
wave-trap principle to a simple
crystal set of the singlecircnit
type. No claims are made that it
is new in principle, but.it seems to
be the first practical set to be
designed and built for the express
purpose of using the eliminating
circuits recently described by Mr.

L

g, 2.—A view showing the infernal arrangement of the receiver.

6r

circuit usually produces a reduc-
tion of signal strength—only a
slight one if the wave-trap is
properly arranged, but nevertheless
to be considered.

The trap circuit consists of a
coil and condenser capable of
covering the broadcast wave-band
and extending upwards to -6oo
metres. Wound directly upon this
coil are six turns of wire, which
serve to couple it to the aerial
circuit by connecting them either
in series or parallel with the main
tuning unit. In series we have the
form of trap known as * type B,”
“ type C” being the parallel con-
nection. In type B the trap cir-
cuit is tuned to the wave-length of
the interfering signals, and acts as
an absorber, allowing the signals
of the desired station (to which it
is #not tuned) to pass it by un-
absorbed.  This type seems to
require a fairly considerable dif-
ference between the desired and
undesired wave-lengths to ‘function
efficiently, but, given that, it gives
very sa’isfactory. elimination with
little loss of signal strength,
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Type C, on the other hand, will
separate signals whose wave-
lengths are very close to each
other, but is prone to produce a
more noticeable reduction in the
strength of the desired signal. It
is consequently a matter for ex-
periment to determine which of
these two types is more suitable in
a given set of conditions, and ac-
cordingly the wiring diagrams show
how either type can be connected
up in the receiver illustrated.
Both types should certainly be
tried. The circuit of the set when
using type B and type C is shown
in Figs. 3 and 3.

The construction of the receiver
is ‘a fairly simple matter, all the
parts being mounted upon an
ebonite panel measuring ‘4% in. by
10 in. and % in. thick. The
crystal receiver proper consists of
a variometer of any good make
and a crystal detector, these parts
being clearly shown in the photo-
graphs. Immediately in front of
the crystal detector is a small
switch, whose function is to cut
the wave-trap out of circuit when
not wanted, as shown in the cir-
cuit and wiring diagrams. Any
suitable small switch can be used,
but the minjature type illustrated
is recommended. Itsconnectionsin
the type C wave-trap should be
carefully noted and copied.

At the left of the panel are the
aerial and earth terminals, and on
the right are those for the tele-
phones. These latter are. =of
shunted by a telephone condenser,
since I have failed to observe any
improvement in results when using

one in this or any other crystal-

set. This probably depends upon
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Fig. 3.—The circuit when type B wave-trap is used.

the telephones used, and it is
possible that some makes require a
condenser for the best results.

The knob and dial on the right
are those of the wvariable con-
denser in the trap circuit, which
should havea capacity of 0.0003 pF.
The coils constituting the wave-
trap are wound upon a piece
of ebonite tube 2% in. in dia-
meter and 4 in. long, attached
to the panel in a manner which is
made fairly clear by the photo-
graph of the underside of the set.
A piece of 2 B.A. brass rod is
attached to the panel either by
inserting it in a tapped hole or by
using two nuts, one above and one
below the panel. This passes up
the axis of the ebonite tube, and
an ebonite cross-piece measuring
3% by 1 by #in. is slipped on to
the projecting end, and a nut is
screwed down after it, thus causing

. it to clamp the tube firmly against
the panel.

It might be expected that the

presence of this metallic object
right inside the field of the coil
would have harmful effects,” but
careful experiments with and with-
out the rod failed to show that it
had the slightest effect upon either
the strength of signals or the
efficiency of the wave-trap as such,
and therefore this very simple
method of attachment was adopted.

The wave-trap winding consists
of No. 28 double-cotton covered
wire, 75 turns being the number
adopted. ~ The actual number of
turns adopted appears to have a
considerable effect upon the  be-
haviour of the trap, and it is here
that much further experimenting
is needed. The number quoted is
one found to be successful in
practice, but it is probable that
other ratios of inductance to
capacity would be found by a
patient experimenter which would
give even better results. Deter-
minations of this sort, however,
are somewhat laborious to make,

7...—.\-@ SINOHATTTL @m
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Fig. 4.—The wiring for type B wave-trap.
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since each experiment involves
winding a new coil, tappings being
out of the question on account of
the peculiar dead-end effects
which they introduce into circuits
of this sort.

The coil coupling this to the
aerial circuit consists of six turns of
No. 20 gauge double cotton-covered
wire, wound directly on top of the
first coil, in the centre. This
winding can be seen in the photo-
graphs, and its connections will be
made clear by the wiring diagrams,
in which it is ‘marked ‘‘ primary.”
(The coil of 75 turns is marked
*“secondary ”’ in these diagrams.)
The ends of the 75-turn coil were
secured by passing them through
holes in the ebonite tube, and
those of the 6-turn winding by
means of tape loops, whose ends
are passed under the turns and
pulled tight in the usuval way.

The choice of the above-men-
tioned sizes for the wire was the
result of a certain amount of ex-
periment, and seems to provide
something like the correct amount
of damping in the wave-trap coil.
This choice had to be somewhat of
a compromise, however, since the
coil had to be desigred as to func-
tion with reasonable efficiency as
either type B or type C trap.
Actually, a fair amount of damp-
ing is desirable in type B, whereas
type C works best with low damp-
ing. The reason for this will be
understood when it is
bered that type B is tuned to the

wave-length of the undesired signal.

and works by absorbing it, whereas
type C acts upon a different prin-
ciple; this last is° tuned to the

remem-
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Fig. 5.—The circuit for type C.trap,

destred signals and acts (apparently)
as a rejector to them,
them to pass through the receiver.
Undesired signals, however, pass
through it fairly freely, since they
are of a different wave-length and
are thereby shunted past the re-
ceiver proper without affecting it.
For this reason, of course, the
setting of the condenser to elimi-
nate a given signal will be different
with the type B and type C circuits.
With type B,it must beset to tune

the trap circuit to the wave-length.

of the undesived signal, and will
require slight altération for elimi-
nating different 6oo-metre stations,

while with type C it is required to.
tune the trap to the wave-length.

of the desired signals, so that all
others .will be by-passed. = With

type C, then, the condenser once’
set will not require readjustinent,’

whatever the.wave-length of the
mterfermg signals:

The wiring of the set can be.

followed out quite, easily with the

causing

aid- of whichever of the w'r'ng
diagrams is chosen, and should be
done with tinned-copper wire of
No. 18 or No. 20 gauge, all joints
being carefully soldered. Since the
wiring is extremely simple and
all connections are well separated
from each other, it is quite un-
necessary to sleeve them in systo-
flex, It was done in the case of
the receiver illustrated simply and
solely to make the wiring plainly
visible in the photograph, which
end can always be achieved by the
use of white systoflex.

" The actual dimensional- lay-out
of the panel is not given in con-
nection with this set, because the
exact positions of the holes must.
be dependent upon the make of
the components, and it was not
desired to specify that the latter
should be of any particular brand.
So long as the general arrange-
ment indicated-in the 111ustratlons
is preserved, satlsfactory results
are assured.
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Fig. 6.—The wiring of the set for type C trap.
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The New Bootlegging
IRELESS men across the
Herring Pond are suffer-
ing sorely, I see, from
bootlegging. By this 1 do not
mean that they are being deprived
of the sustenance that is needed
during the long nightly vigils when’
they listen ini eagerly for signals
from distant quarters of the globe.
No, the trouble is not here. It is
something far moré serious. The
bootlegging of spots of comfort
having become so profitatle that it
now stands at the head of American
national industries it is not surpris-

ing that the fertile brains of Uncle

Sam’s children should have led them

to branch out in other directions i

their pursuit of the nimble dollar.
The latest field for the bootlegger’s,
that is to say the law-dodger’s,
activity is in the manufacture and
sale of spurious- valves.

‘“ Beware the DBootleg Radio
Tube ” screams a big headline in
one of their papers, and the en-
suing article goes on to show how
extensive are the activities of the
newest type of criminmal. It ap-
pears that in the City of Newark,
New Jersey, alone there exist illicit
factories: that are turning out no
less than 3,500 counterfeit ‘ toobs ’’
a day, whilst another 2,000 a day
are produced in New York. The
bootlegged articles are perfect imi-
tations of U.V. 201 A’s, ‘' pea-
nuts ”’ and a host of well-known
valves ; perfect, thatis, to the eye,
but when they are installed upon
the set to perform the proper

5 W

duties of valves, a horrid awaken-
ing awaits the purchaser.

eat current at prodigious rates,only
to snuff out after a few hours of
work. Then Habakkuk P. Blinks,
or Zerubbabel K. Hertzheimer, or
whatever the luckless buyer’s name

may be, shoots glances of fire

through his horn-rimmed specs.,
tears tufts from the luxuriant
growth upon his head, and screams
aloud in ‘a terrible voice : ‘ Boot-
legged again, b’gosh!’’

This Freedom

Ameriea may be the land of the

free, but if this be freedom then

thank all the powers-that we know

it not. Fancy what it would be
like if on going to buy an Ora you
had to ‘* moisten the finger and see
whether the white trade mark im-
pressed upon the glass would rub
off.”” Picture your anguish if,
without warning shopsof the baser
sort were flooded with dud valves
looking for all the world like the
genuine article. Would life be
worth living if you had done in
thirty bob on a peanut that ate
about an ampere of current ?

If you are the man I take you to
be you would straightway convey
the thing back to the criminal who
sold it to you; you would beat
him about the head with your
stoutest walking stick, then you
would make him swallow it—the
valve not the stick—whilst telling
him exactly what you thought of
him. The valve bootlegger’s

64

Being.
made of inferior stuff their ilaments’
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career would, I think, be a short
one in this country, for we wireless
folk are a hasty lot, having much
to try our tempers.

All that Glitters

It happened not long ago that
the Bliggstreets, our local nouvcaux
viches, installed in their palatial
home the most wondrous of wireless
sets. It lived in a gorgeous mar-
quetry cabinet * embellished *’ with
all kinds of amazing twiddly bits in
wood, trass, ivory, and, if oneis to
believe Mrs. Bliggstreet, solid gold.
The cabinet was in fact a kind of
cross on a small scale between a
Gothic ¢athedral, 4 Japanese temple
and a Turkish mosque.” Within’
was a marvellous array of valves..

Its owners averred that it was
the most expensive set that money
could buy. In this they were
probably right, but they omitted
to mention also that it was ,one ot
the worst. Never have I heard
such excruciating sounds as those
belched forth by the loud speaker
cunningly incorporated into its
economy. You may have heard
what thoroughly bad transformers
can do on an ill-designed set ; you
may know probably how vile music
may sound when brought in by
oscillating valves; you may have
sampled many of the horrors of
distorted reception. But these
things are as nought compared
with the ghastly noises poured
forth by the three hundred guinea
Dulcivox when Mr. Bliggstreet has
cleared its decks for action.
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How the Party Went Off

‘I like plenty of noise, m’lad,”
he says, cheerily, and he gets it.
Speakers all seem to have swallowed
potatoes of the largest size, singers
crack on every other note, orches-
tras appear to consist of players
who have omitted to tune their in-
struments, the piano resembles a
hamstrung banjo, the violin an
amorous Thomas Pussy s serenade
to his lady love.

It was unfortunate, perhaps, that
the Bliggstreets should have chosen
to turn on this atrocity on the
night when they had a large party
in order to lionise Signor Strom-
bonelli (¢ John Gupp), the violinist,
whose playing was the rage of the
musical world. The maestro lis-
tened with horror in his eyes and
sagging jaw to its first raucous
notes ; then he turned a mute gaze
upon his hostess, as who should
say : ‘“ What the blank, blank,
blank is that instrument of tor-
ture? ” ‘““Oh, don’t you think
this wireless is just splendid,”
gushes Mrs. Bliggstreet; ‘ there’s
nothing like it for making a party
go off | ” ‘ It’s making this party
go off, anyhow,” screamed the soul-
stricken man of music, who fled
incontinently from the room,
seized the first hat he saw in the
‘hall and strode out into the night
weeping the salt tears of a broken
man,

Abominations

Quite seriously, why are so many
people content with sets that are
anything buta pleasure tolisten to?
A good set is a joy for ever, bring-
ing in speech and music without
a sign of roughness or distortion ;
but a bad set that is being forced,
.made to produce the largest possible
volume of sound without any re-
-gard to purity or smoothness, is the
'kind of thing that I would Jlike to
‘see yoked like the Ancient Mariner’s
albatross to the neck of my worst
foe, with its phones locked about his
-ears, its filaments .glowing their
brightest and crackliest, and its
‘high tension voltage gingered up
almost to bursting point. No
viler thing exists.

Yet you may see it and hear it
at its worst in many a saleroom

where languid young demonstrators
who ought to know better spend
their time in making the sets under
their charge produce. enormous
volumes of dreadful noise, instead
of in adjusting them so that they
are really worth listening to.

On the Best Authority
Years ago the charming in-

habitants of Southern France had a-

terrible reputation for drawing the
long bow as no other men could
draw it. This, however, was en-
tirely unjust, as the author of a
famous work has abundantly
proved ; he has shown that it is
merely the result of the cheery
effect of the -bright sunshine of
those parts which makes them view
everything through slightly am-
plifying spectacles. - Hereis a story
that comes from Tarascon and may,
therefore, be accepted as absolutely
true.

An ancient farmer went to the.

village telephone one morning to
give an order to the stores in the
big town. On his return he gat
him to his pigstyes whilst Madame
his wife was busy in the garden.
High above their heads, so high
that it was a mere unnoticed speck,
sailed an aeroplane. Filled with
the cheerfulness that the southern
sun inspires, and unmindful of the
fact that he carried cargo, the pilot
proceeded to loop the loop from
sheer high spirits. Out fell a par-
cel which landed with a resounding
thud just at the old lady’s feet.
“ Say, then, Jean,” she shrilled,
‘“ the boots that thou didst order
are arrived already by wireless " !

The Radioswankist

I always rather love the man
who professes to have a soul above
the * tripe served out by the local
broadcasting station,” and seeks
his amusements from others farther

afield, at home, or even on the.

Continent. You know the kind of
man I mean. Whenever you ask
him how things are going he is at
great pains to explain that having
a musical soul he cannot stand
the programmes, but
always makes use of those of ,
the latter being the most remote of
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all broadcasting stations. His
proud words do not take you in;
you know that you are listening to
one of the most amusing forms of
wireless swank. He probably
could not distinguish with cer-
tainty between God Save the King
and Yes, We Have No Bananas if
his musical ear were put to the test.
It is not fine programmes that his
soul craves for; he wants you to
say to yourself, ‘“ Now here is a
man with a set that is really worth
calling a set.”

In your wireless youth you
probably took him at his face
value, but as you grow more
seasoned and gain experience of the
little ways of radiomaniacs you
read him like an open book. And
the funny thing is that he knows all
the time that you don’t believe a
single word of what he is saying.
The ‘“ Oh, I never think of using
that station ” ‘attitude is, however,
an excellent one to impress be-
ginners who are getting a little
uppish. Have you not found it
so? I have. Be sure, though,
that they are beginners.

Insults

The quarrel that I have with
many wireless books is that they
are written by supermen to whom
even the most abstruse things are
as plain as the proverbial paint.
Having conducted you through the
first stages of an argument by
means of a bewildering mass of
figures interspersed with cryptic
signs they finish you off by saying:
“ It will thus be obvious (note the
insult of that obvious) that this
resolves itself into the simple
(another insult) formula

\/ oS ¢ = 2%
in seconds; or something of that
kind,

Then you fling the book into the
fire and resolve that spillikins is. a

9 tan 4 & -
ONcs 4.5
moon’s age

“far more elevatmg pastime’ than

w-reless. Yes, ours is a thorny path
and we are indeed noble fellows

“to. follow it as-we do.

THE LISTENER-IN.
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“TRANSATLANTIC”

Two -Stages of Tuned High-Frequency
By PERCY W. HARRIS,. Assistant Ediloi.,

With this remarkable receiver mo outdoor aerial, earth, indoor aerial or. frame is
required lo receive broadcasting up:to eight or ten -miles from a broadcasting station.
With an outdoor aerial it brings in all the:broadcasting stalions without resort to critical
It is admirably suited to listening for Transatlantic telephony, and- on. a
Ducon or indoor aerial it will often bring in all British stations with ease,

THE

reaction.
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HE value of high-frequency
amplification in a wireless
receiver cannot be too

strongly emphasised.

For Yong distance reception, we
mood some arrangement of valve or
‘valves which will magnify the in-
eoming currents to a point when
they will pass the detecter valve.

be added to existing sets. -Un-
fortunately, ‘it -is exceedingly diffi-
cult to design good high-frequency
amplifiers,” for there are sb many
problems ‘connected = with the

efficient . working of these devices
that few multi-stage high-frequency
amplifiers are ever brought t6'a
state of perfection,

The ,comﬂetejns{rumené with valves and transformers in p!@c_e,.

Once they are sufficiently. magnified,
we can add low-frequency stages or
note magnifying valves, and obtain
any. degree of strength we can

reasonably require. = That many-

amateurs realise the necessity of

high-frequency stages for long dis-

tance reception is shown by the
number of requests we receive to
describe how further stages -of
high-frequency magnification can

The present receiverisan attempt
toobtain efficiencyin high.frequency
amplification without .thé. usual
complication of adjustment. It
consists, as the photograph shows;, of
a cabinet containing the tuner and
three valves ; the first two acting
as high-frequency amplifiers and
the last as a detector. In next
month’s MoDERN WIRELESS I pro-
pose to describe a companion
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‘cabinét containing two furthér
‘valves as note magnifiers.
set will ‘then be a- five-valve set
‘with two -H. F. detector and two
‘iote magnifiérs:
-thé “ Transatlantic receiver '’ be-
‘cause it will suit those readers
‘who are anxious to listen during

The

‘I am’ calling it

the coming winter to the concerts
broadcast from -the United States.

‘' The ‘handling of this set, as will be

explained. later, is a little different
from "the ordinary receivers, but
the degree of amplification obtain-
able on weak signals is surprising.
It is, of course, possible to receive
all the broadcasting stations in
this country quite easily, and,

‘indeed, they have all been received

with thisset on a ‘“ Ducon.” On
an outdoor aerial the reception of
British broadcasting is decidedly
improved-—good quality speech and
music coming through from all the
stations without thatrecoursetothe
last ounceof reaction to bring them
in. For this reason distant music
and speech is far purer and less
distorted than is possible with any

:receiver containing only one stage

of high-frequency amplification.
Let us describe the set in detail.
It contains a-socket for a plug-n
aerial coil, three terminals ar-
ranged with a strap between two
of them, so that the tuning con-
densér can be placed either in
series or in parallel with: the
inductance, a .0005 variable con-
denser for tuning the receiver, two
plug-in transformers accurately
tuned with a .coozs5 pF variable
condencer and three valves of the
low capacity type. The whole
of the apparatus is carried on
an ebonite panel 12 inches by
8 inches, -which ean be supported
in any kind of cabinet desired.
I have placed mine in a sloping
front cabinet which I happened
to have 6n hand and which suits
this- very well, There is, of
course, no reason why the panei
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plate voltage than in the present

set, it alco makes an exceedingly
good high-frequency amplifier.
These valves, unfortunately, are
much more expensive than the
ordinary four-pin type. Mullard’s,
however, make a low-capacity
valve with a similar mounting, but
slightly larger, known as the ““Ora
B” which costs only 15s. 6d. The
spacing of the clips for these how-
ever, requires to beslightly greater.
Thus by careful wiring and the use
of low capacity valves and sockets,
the coupling between stages is re-
duced to the lowest possible figure.
In passing it may be stated that
the “ neutrodyne ’’ receiver is de-
signed with neutralising devices to
stop this tendency to self-oscil-
lation, but it is not a very easy
instrument for the beginner to
make, and will not be dealt with
here.

The tuning difficulty I have
overcome by using a special form
of condenser for tuning the
two high-frequency stages. This
consists of two variable condensers
on the same shaft, the two con-
densers being very accurately
matched so as to have the same
capacity and all adjustments from
zero to maximum. The one used
* was made by the Marconi Scientific

The set with valves, coil transformers removed to show construction.

should not form the top of a box
in the manner used in so many
commercial sets.

In designing the set with two
stages of h gh-frequency, I knew I
should be ‘“ up against’’ the old
problem of self-oscillation, and I
naturally took steps to reduce the

tendency to this self-oscillation to °

the lowest possible point. The
layout of the parts is such that the
wiring is the shortest possible, and
the coupling between grid and
plate circuits arising from the
closeness of the valve pins and
leads, in the usual four-pin valves
and sockets, is avoided by using
the type of valve shown. In these
instead of the leads from the fila-
ment, grid and plate being brought
through the base of the valve, they
are taken through the ends and
sides well apart from one another,
and the clips between which these
valves are mounted also well
spaced. The two first valves used
for high-frequency amplification
are V 24’s, while the detecting
valve is a QX, this latter being
specially designed for detection,
although when used with a higher

L

Rors. 451 ﬁ-_- Ay

Instrument Co., and the two con-
densers havea capacity of .00025 pF
each—quite a nice valve for tuning
in high-frequency stages. The

pIRS L
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T'he wiving 15 very simple and short, so as to aveid unwanied

intevaction. The two Igranic yesistances are joined by a

soldered wive on the frames, and not on the usual terminals,
This keeps the wire clear of the condenser vanes.
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Fallon people have also just
placed . 2 similar condenser on
the market, which will suit th's
receiver quite well. This con-
denser would of course do to tune
two tuned anode cotls, but when
we use tuned anode amplification
it is necessary to have grid leaks
and intervalve condensers, which
add slightly to the complication of
the wiring. The transformer coup-
ling makes the wiring extremely
short and simple—naturally one of
the points I was aiming to achieve.
The observant reader- will have
noticed by this time that there
are no terminals or seeming pro-

valves, and in ‘ict when designing
a receiver w.lh reaction, [ {fre-
quently connect the grid of the high-
frequency valve to the positive
leads and make up for the losses
so introduced by reaction. In the
present cace I decided to use a
potentiometer for the accurate ad-
justment of just the positive vol-
tage required.

The principle upon which a
potentiometer operates in such a
set does not seem to be clearly
understood by all readers. If we
connect the grid of a valve to the
positive lead of the battery, there
will be a positive bias on the grid
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is shown immediately below the
plug-in coil. As I estimated in
designing the set, only a very
slight positive bias is requisite to
check the self-oscillation, and as
the slider of the potentiometer is
connected to the grids of the two
hf. valves, we can adjust matters
very nicely. Reaction, then, is
adjusted on the potentiometer and,
as we shall explain later, on the
filament resistances.

A word now regarding the ar-
rangement of terminals on the left-
hand side of the instrument, [
was anxious to avoid all switches
in this set, for wherever we intro-

A “close-up™ of the back of the panel, showing the double condenser,

vision for reaction in this set.
In designing this receiver I aimed
that in short wave work there
should be no necessity for them.
I hoped in the design so to arrange
the parts that the receiver could
be kept just off the point of self-
oscillation so that the maximum
reaction should be usable at will,
and expected that if I took all the
precautions enumerated and con-
nected the grids of the first two
valves to the negative lead of the
battery, the set would just oscillate
when the two stages were tuned to
one another. This proved to be
the case, the oscillation not beng
very violent. Now we can check
self-oscillation by putting a small
positive bias upon the grids of the

depending upon the voltage of the
low-tension battery. If we con-
nect it to the negative lead, there
will be zero voltage on the grid.
If now we connect across the
positive and negative leads from
the accumulator a high resistance
of several hundred ohms, arranged
so that a slider can run along the
turns, when theslider is pushed over
to the negative side, we shall have
as before zero voltage, and when
to the positive side, the positive
voltage mentioned. Between theze
two points we can set the slider
so as to give a very accurate
adjustment of grid voltage any-
where between zero and the maxi-
mum. Such a potentiometer is
connected in this set, and its knob
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duce switches we must have com-
plication of wiring. For this
reason I hope readers will not
write to me, and ask for a new
~diagram with switches to cut in or
out the stages of amplification used.
H we were to imntroduce such
switches into the present set, we
could not possibly have the sim-
plicity of wiring and consequent
reduction of the tendency to self-
oscillation. The wirting, too, would
* unbalance ** the two high-fre-
quency stages, and it would prob-
ably not be so easy to tume two
stages on the one condenser.

I bekeve I was the first to
introduce the three terminal method
for obtaining series, and parallel
connection of the aerial tuning
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“Arrangement of terminals, etc.
condenser. It is a very simple 2 -sets of valve sockets for held is quite suitable here, the

arrangement, the wiring for which
is scarcely longer than -for the
ordinary fixed parallel or series
arrangement. The two upper ter-
minals are connected by a strap;
the aerial being-always connected
to the top terminal. *~ If now we
keep the strap closed and connect
the earth to the bottom terminal,
ihe condenser will be in parallel
with the aerial tuning inductance.
If we open the strap and connect
the earth to the middle terminal,
then the condenser will be in series.

How to Build the Set

To build the set we shall need
the following components :—

1 ebonite panel, 12 inches by
8 by } inch thick.

9 terminals.

1 socket for plug-in coils.

1 variable condenser, 0.00035
uF capacity.

1 double condenser, the two
parts being each of .0o02 or
.00025 puF capacity.

1 potentiometer.

2 filament resistances (it is not
necessary to have three, as
the two high-frequencyvalves
can be controlled from a
common resistance).

3 sets of clips for tubular
valves.

1 potentiometer.

plugging -in  the . trans-

formers (I strongly advise:
you to use the separate’

legs here and . pot the
ebonite-cased sockets usually
supplied as we want to get
the minimum capacity be-
tween the legs, and we shall
get this by drilling the panel
to take four separate sockets
in each case. There is then
a minimum of ebonite be-
tween the legs).

1 fixed condenser, 0.0003 uF,
and grid leak 2 megohms
(the Dubilier type with
-clips in which the leak is

m . 3
=4

leak being left in the clips).

1 fixed condenser 002 pF.

1 fixed condenser .01 uF or

* larger (in the particular re-
ceiver described I used the
Dubilier type 577 which is
very convenient for panel
mounting, but a Mans-
bridge up to 1 uF would be
just as suitable if you can
find room for it).

I quantity of No. 18 bare-
tinned copper wire for wir-
ing up.,

1 pair of plug in transformers.

Note.—The plug-in transformers
smust be maiched. It is useless un-

=

g

e 286~ ——]

Full-size drilling diagram for the valve clips for-V 24 and

QX wvalves,

Ora P valves will require slightly different

spacing.

0g
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less they are both of exactly the
same dimensions. For this reason
they should both be of the same
manufacture. Those shown were
made by Messrs. McMichael, Ltd,,
and have a range stated to be from
300 to 600 metres, when a .0003
pF condenser is connected across
the primary.
ceiver owing to shortness of wiring
and low capacity of the valves, the
range with a .00025 pF condenser
is from about 250 metres up to
nearly 6oo metres. There are a
number of different makes of plug-

Actually in my re-’

Laying Out the Panel

Before you actually purchase
your panel, obtain all the other
components and lay them out on
a sheet of paper to see whether
you will be able to arrange them
all in the space given. Potentio-
meters vary considerably in shape
and size. That used in the
present set was made by the Mar-
coni Scientific Instrument Co. The
Igranic people make an excellent
potentiometer of practically the
same size as their well-known
filament resistances, which are
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cardboard of the exact size of the
panel you will require, and mark
out the holes for the various com-
ponents. You will probably want
to make several changes before
you are quite satisfied. @ When
you have your dummy, the panel
can be marked out and drilled.
It is, of course, possible to make
up this receiver on a wooden panel, -
as in my other instruments de-
scribed in MopErN WIRELESS, but
owing to the fact that the low
capacity valves used require some
space on the panel, not much is

in transformers on the market, used in this set. Any good make saved by-using wood. Owing to
F £ F -
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Practical wiring diagram. Note particularly the leads which go to bottom and top fixed plates of the

many of them being very excellent
devices. It is, however, necessary
to make sure when purchasing,
that the connections of the pins.
are either as in my receiver, or if
they are different, then the con-
nections of the instrument must be
altered accordingly. It is one of
the advantages of the present in-
strument that as plug-in coils are
used we can cover any wavelength
range we require by plugging-in
diflerent coils and transformers.
Note re valves—Although as
mentioned two V 24 and QX are
used, the set will work quite well
with three V 24’s. -This point is
mentioned as the V 24 is a slightly
cheaper valve than the QX,

‘double condenser,

of potentiometer will do, and I
simply mention the matter so that
care may be taken in laying out
the panel that the parts fit in the
space allotted.

I strongly advise readers to
adhere as close as possible to the
detailed layout shown in the illus-
tration on this page and to the
wiring diagram. Some makes of
variable condenser have very large
end plates, and in some cases it
may be necessary slightly to ex-
tend the panel in order to include
the aerial tuning condenser.

Wiring Up

Before drilling your panel I ad-
vise you to make a dummy on
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the fact that the panel is com-
paratively small and therefore not
particularly dear, I would advise
you to use an ebonite panel in this
instrument.

Although I so frequently em-
phasise the necessity of removing
the surface skin from ebonite be-
fore mounting parts, I still find a
number of readers ignore this pre-
caution.

When all the parts are in place,
take a smooth file and rub the tips
of all screws, etc.,, which have to
be soldered. Having done this
take a finé brush and remove
every particle of brass filing from
the set. Then place the minutest
touch of flux on the points of all
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screws to be soldered, avoiding
like the plague the use of an ex-
cess of this material. In th's set
more than any other I have de-
scribed, it is essential to preserve
the insulation at the highest pos-
sible pitch of perfection, and if you
use much soldering flux, the hot
iron will tend to make it sputter
.all over the place, and give con-
ducting film which is the last thing
you want. Use a hot clean solder-
ing irom, wiping it frequenty with
an old piece of cloth to remove the
scum. Carefully tin the head of
every screw, and if the soldering
iron is hot enough, the solder on
the head of‘ the screw will run
together as a little bead. If you
Jhave not yet made up a set using
stiff wiring for connections, you may
imagine the work is very difficuit.
You will find it, however, quite easy
if you follow the instructions given
below. The stiff wiring adds
greatly to the appearance of the
set, and incidentally is economical
as you avoid the expense of buying
insulating tub.ng. A further ad-
vantage is that it enables you to
space the leads to the best possible
advantage to prevent the un-
wanted interaction. to which 1
have referred.

With the wiring diagram in
front of you (as usual a full size
wiring diagram as a blue print is
obtainable from Radio Press, Ltd.,
price 1s. 6d., post free), take a
straight piece of wire and cut it
and bend it to join the first two
connections (it does not matter
which connection you make first
so long as they are all properly
done in the end). Now take the
hot soldering iron, dip it in the
solder and hold it successively to
the two ends of the piece of wire
you have cut. See that the ends
are nicely tinned with a thin film.
Having tinned the two ends, hold
one end of the wire in place on its
particular screw, and place the
soldering iron at the point of con-
tact, when if the temperature is
right you will find that the solder
bead on the end of the terminal
and the solder film on the end of
your wire will run together neatly
in a well-finished joint; the otherend
can now be donein the samo way.

If you find difficulty in bending
to all the shapes, you can cut
shorter leads and solder other
lengths on afterwards. This some-
t'mes makes it easier in joining up.
Suceessful wiring up with this
wire is dependent on three things :
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(1) have your points well tinned
beforehand  with a small bead of
solderon the end ; (2) make sure that
the ends of your wires are quite
clean and also nicely tinned; (3)
be sure that your soldering iron
is very hot and perfectly clean at
the end. You will soon succumb
to the fascination of wiring up in
th's way, and the results obtained
are electrically more efficient than
by any other method. For this
reason stiff wire connections are
being more and more introduced
into commercial sets.

Operating the Set

When the set is fully wired up,
turn the rheostats in the * off
position, place the valves in posi-
tion, plug-in the transformer and
connect up the batteries. You
will need a six-volt accumulator

which give you the best results,
When accurately tuned to the
nearest station turn your potentio-
meter knob from one end position
to the other. At one end the
signals will be much stronger than
at the other. The end at whch
they are weakest is the positive
end, and you will aim to work as
near as possible to the oppositeend.

We now come to the peculiar
procedure with such a rece.ver
which may confuse you at first.
Dim the filament slightly until the
signal strength starts to go off ; it
is possible now that the speech and
music will be distorted due to self-
oscillation. Turn the potentio-
meter 3lowly from its negative
position towards the positive until
the distortion ceases. If you are
acquainted with self-oscillation you
will recognise thesymptoms. When

The theoretical diagram.

for these valves as they work at
something over 5 volts on the
filament. Fifty volts high ten-
sion will be quite enough as these
valves are not designed for very
high tension. High resistance
phones will, of course, be needed.
For the reception of British broad-
casting, plug-in a 25 or 35 Igranic,
Atlas, Gambrell A, a No. 2 or a
No. 3 Burndept concert coil or any
other make of coil suitable for the
particular wavelength band. I
also find the ‘“Magnum ™ tapped
coil quite good in this instrument.

First of all connect your con-
denser in parallel. Now  tumn
your valve to almost the brightest
position of the filament resis-
tances; put your potentiometer
to one end of its run, and
set .your variable condensers at
about half way. Turn the two
variable condensers until you pick
up the nearest station (this will be
an easy matter), and then note the
position on the two condensers
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you are used to theze controls try
for a different station. By this
time you w:ll know whichr way to
turn the condenser towards the
station you want, for you will
know the wavelength of that to
which you have been listening.
If, for example, you have been
listening to London and wish to
turn to Birmingham, you will need
to advance the condensers towards
the maximum to hear it. You

will not need to make a very great

advance with the high-frequency
tuning condensers, and first of all
you may gather the impression
that the set is not at all selective.
Gradually turn the condensers and
adjust the filament resistance con-
trolling the high-frequency valve
(you will find this very critical) ;
and a point will be reached when
you will 'suddenly pick up the
station for which you are searching
in great volume in the telephones.
Final adjustment will be on the
(Continued on p. 87.)



MODERN WIRELESS

i 0 0 [ o o o o [ o o o

AM not infrequently asked what
circuit I would recommend
for two-valve reception. My

answer would vary according to the
requirements of the individual
questioner. Does he wish to carry
out long-distance reception using
headphones, or is he' desirous of
working a loud-speaker ? What
kind of apparatus is available?
Has he a good quality intervalve
transformer ? Is his experience
and adjusting ability sufficient to
justify the recommending of some
circuit which requires a little more
than ordinary ability to make it
function to the best advantage ?

All these questions require an-

swering before a really satisfactory
reply can be given. 1 propose in
the following article to deal with
several two-valve circyits which
may be thoroughly recommended,
and to give some details of values
of different components.

I propose’ to deal both with

000000000000000800000000000008008000000000000000000000000000000a000

circuits using crystal detectors and
those in which a- three-electrode
valve is used as a detector. The
crystal, if of a good type, will be
found a very useful detector, and
it operates very well in conjunction
with valves. ‘
Probably the best circuit for

November, 1923

00000000000000000000000008000000000000000000000000000000000000000 0005

WHAT TO DO WITH TWO
By John Scott-Taggart, F.Inst.P., Editor.

Some advice to those who wish. to receive signals with two valves.

VALVES

[@'n]viniuuln]v/eulu]

those who have already used a
crystal detector is the simple one
shown in Fig. 1. In this circuit
L, represents the variable in-
ductance which may, say, be of
the slider type and consist of a
34in. diameter tube wound for
5in. with No. 24 enamelled copper

Fig. 1.—Probably the best circuit for those who have already used a crystal detectoy,

Fig. 2.—Figure 1 shown pictorially.
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wire. Instead of the inductance
L, an inductance shunted by a
variable condenser may be em-
ployed. If it is not desired to use
the plug-in type of coil, the in-
ductance L, might consist of
60 turns of No. 26 gauge double
cotton covered wire wound on a
cardboard tube 3}in. in diame er.
Tappings may be taken at every
ten turns and the used portion of
the inductance shunted by a
variable condenser of o0.0005 pF
capacity. Preferably, a o.001 vF
condenser, in series with a fixed
condenser of o.001 uF, should be
connected across L, as explained
in last month’s article entitled
“ From Crystal to Valve.” The
object of the two condensers is so
that the fixed one may ke cut out
with the result that the variable
condenser has now a capacity of
0.001 uF, whereas the combination

has an effective maximum capacity’

of 0.0005 pF.

Across L, we have the crystal
detector D, preferably of the cats-
whisker type, and the primary T,
of theintervalve transformer T, T,.
A fixed condenser C of 0.002 uF
capacity is preferably connected
across T,. This condenser, in

MODERN WIRELESS
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Fig. 3.—A cirvcuit with Ligh frequency amplification.,

many cases, may be omitted without
any disadvantage. The secondary
T, is connected across the grid and
niegative terminal of the filament
accumulator B,. In the anode
circuit of the first valve we have
the primary T, of the step-up
intervalve transformer T, T,. In
the anode circuit of the second
valve we have the loud-speaker LS.
The high-tension battery B, may
have a value of from 6o volts up
to 120 volts, louder results being

obtajned with the higher voltage if
the incoming signals are compara-
tively strong. This circuit is only
suitable when good, clear signals
are obtained with the crystal
detector alone.

Fig. 2 shows the Fig. 1 circuit
arranged, using components.

It will not be long before the
beginner will want to try a circuit
using high-frequency amplification,
and in this he is wise. The first
circuit which I would recommend

»

Fig. 4 —How to connect up the components in Fig. 3.
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the beginner to try is shown in
Fig. 3. It will be seen that the
variable inductance L, shunted
by the condensers C; and C,, is in
the grid circuit of the first valve
which acts as a high-frequency
amplifier. In the anode circuit of
th's valve we have the variable
inductance L,, shunted by ‘the
condensers C, and C,. Across the
tuned anode circuit, as it is called,
we have the crystal detector D
and the primary T, of the step-up
intervalve transformer T, T.. The
secondary T, is connected across
the grid of the second valve and the
negative terminal of the filament
accumulator B,. The telephones,
or loud-speaker, are included in the
anode circuit of the second valve.
The beginner will be well advised
to keep the induclance L, well
away from the inductance L, when
first experimenting with this cir-
cuit. Itisimportant to tune both
the grid circnit and the anode
circuit accurately by means of the
variable inductances and the
variable condenser.
is more or less a knack, but there
should be no difficulty in tuning a
simple circuit of th's nature.

Correct tuning

November, 1923
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The inductance L, may consist
of a 3}in. tube wound with
No. 26 gauge double cotton covered
wire. Tappings may be taken at
the 10oth, 20th, 30th, 4oth and
soth turns. The inductance L,
may consist of a similar coil omit-
ing the 10oth  turn tapping and

providing a totalof 7o turns, tapped.
at the 2oth, 30th, 4oth, 50th, Goth.

7

5.—The well:known ST34 circuit,

and 7oth turns. The coil is wound
on a 3in. tube which may slide in
and out of L,.

The next circuit which I would
advise the beginner to construct
is shown in Fig. 5 and is commonly
known as the ST 34.

The first valve acts as a‘high-
frequency amplifier, the amplified

(Continued on page 104.)

Y £

Fig.,

6.—ST34 circuit shown pictorially.
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FORTHCOMING  attrac- Ball, T. C. Igranic Electric Co., Ltd.

tion, appealing particu-
larly to wireless enthu-
siasts, and of more than ordinary
interest to the public generally, is
the All-British Wireless Exhibition
and Convention, to be held at the
White City, Shepherd’'s Bush, W.,
from November 8 to November 21.
This Wireless Exhibition is being
organised in conjunction with
the National Association of Radio
Manufacturers. The active par-
ticipation of this powerfui associa-
tion will ensure presentation.- on an.
adequate scale of all that is most
up-to-date in wireless progress.
Amateurs and experimenters will
find all their requirements fully
catered for, while the needs of
those who have yet to make their
first acquaintance with wireless are
by no means being neglected. Apart
from the actual exhibits, comprising
alinost every conceivable form of
wireless apparatus, there will be a

series of lectures and demonstra- -

tions, the latter by special arrange-
ment with the British Broadcasting
Co., Ltd. Full advantage is being

taken of the ideal facilities of the %
White City to provide for the com-

fort and convenience of visitors on
an elaborate scale. The Exhibi-
tion organisers are Bertram "“Day
‘& Co., Ltd.,, 9 and 10, Charing
Cross, London, S'W. 1.

At the time of writing, the follow-,
ing firms have arranged to exhibit,
but many others have probably
come 1n at a late hour :—

Ashley Wireless Telegraph Co.

Auckland’s Wireless, Ltd.

Abbey Industries, Ltd.

Autoveyors, Ltd.

Auto Sundries, Ltd.

Amalgamated Press, Ltd.

British Thomson-Houston Co., Ltd.

British L. M. Ericsson Mfg. Co.,
Ltd.

Burndept, Ltd.

Brown, S. G., Ltd.

Burns, J., Ltd.

Bowyer-Lowe Co., Ltd.

Beldam Tyre Co., Ltd.

British Ebonite Co., Ltd.

Brown Bros., Ltd.

Coomes, J. A., Ltd.
Canadian Brandes, Ltd.

Chloride Electric Storage Co., Ltd.

Cossor Valve Co., Ltd.
Chambers, L. J., & Co.
Climax Patents, Ltd.

Cassell & Co., Ltd.

Dubilier Condenser Co., Ltd.
Davenport Wireless, Ltd.
Day, Bertram, & Co., Ltd.
Diamond Wireless, Ltd.
Edison Swan Electric Co., Ltd.

S - i
An . inlevesting two-valve  receiver

exhibited by Messrs. British Thomson-
Houston Co., Ltd.

Ever-Ready. Co.,. Ltd.

Eagle Engineering Co., Ltd." -

Economic Car Light, Ltd.

Fuller's Umted Electnc Works,
Ltd.

Falk, Stadelmann & Co., Ltd.

Fallon Condenser.Co., Ltd.

General Electric Co., Ltd.

General Radio Co., Ltd.

Graham, A., & Co.

Gamage, A. W, Ltd.

Great Motor Ballot.

Hart Accumulator Co., Ltd,

Henderson, W. J., & Co.

Hestavox, Ltd.

Hough, J. E., Ltd.

Hart Collins, Ltd.

Harwell, Ltd.
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Jones, Sydney, & Co.

Marconi's Wireless Telegraph Co.,
Ltd.

McMichael, Ltd.

Metropolitan-Vickers Co., Ltd.

Mullard Radio Valve Co., Ltd.

Marconi Scientific Instrument Co.,
Ltd.

McClelland, J., & Co., Ltd.

MacDonald, J., & Co.

Marshall, Percival & Co.

National Wireless and Elec. Co.,
Ltd.

Odhams Press Ltd.

Pye, W. G., & Co.

Peto Scott Co., Ltd.

Preen, A., & Co.

Peronet, Ltd.

Radio Communication Co.

Radio Instruments, Ltd.

Rogers, Foster & Howell, Ltd,.

Rawlplug Co., Ltd.

Radio Press, Ltd.

Radio Supplies, Ltd.,

Radiax, Ltd.

Sterling Telephone Co., Ltd.

Siemens Bros. & Co., Ltd‘

Solidite Mfg. Co., Ltd.

. Telephone Mfg. Co., Ltd.
.Trader Publishing Co., Ltd.
 Vanstone, W., Ltd.

Western Electric Co., Ltd
Wireless Press, Ltd:
Wilton Wireless, Ltd. .

SOME OF THE EXHIBITS.

MEssRs. AUCKLAND’S WIRELESS,
L1p., are showing a complete range
of every component part required
by the amateur for transmitting
and receiving. Complete sets. of
parts ready for assembling, suitable
for amateurs who hold a construc-
for’s licence. Complete broadcast
receiving apparatus ranging from
crystal and crystal-valve combina-
tions. Sets of single-valve, 2-valve
and 3-valve receivers.

MESSRS. AUTOVEYORS, LID., have
arranged to exhibit, amongst other
items, the follow:ng . —

Clix
The Electro-link with 159 uses.

Th's consists of a combined plug
and socket which provides aninstan-
taneous contact suitable for an
point of electrical connection.
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The Clix link shown by Messys.
Autoveyors, Lid.
Variable Bridge Condenser
(3-E.V.C.)
For panel-mounting or cabinet-
mounted. :

This comprises three sections,
each consist:ng of a tier of rotary
or semi-rotary parallel plates of
one-third disc area. Whilst pro-
viding all the- essentials of the
ordinary 2-electrode condenser, it
has the all-important addition of
the coupling ot the third electrode,
which may be employed with
marked advantage in special appli-
cations. :

Filtron
Variable Grid Leak and Potentio-
meter.

This device has proved very
useful in radio circuits which
11ecessitaté a variable high ohmic
resistance of precisicn.

Filtron Combination

A combined variable grid leak
and variable grid condenser.

The main features of MEessRs.
AsHLEY WIRELESs TELEPHONE Co.,
LTp., exhibit this year will be their
“ Claritone ”” Loud-speaker and
new ‘‘ Claritone ’ Headgear.

Not only has the design been care-
fully executed so that it will be
extremely comfortable to wear,
having {for its main feature as
regards design the new hygienic
headband, but also the ear-pieces
are moulded ebonite, the pole-pieces
being moulded solidly into the ear-

pieces themselves, each ear-piece

also having the advantage of being
quickly removable from the stirrup.
A special feature which is worthy of
note is a lever adjustment which
prevents the ear-cap from swivelling
too far round.

Another line will be their new
component parts. Each small com-
ponent part is specially packed in a
small carton, together with a small
pamphlet of instructions on the
working of the component, and each
component will also carry the

Company’s guarantee.

An Ever-Ready battery for dull emiticrs,

TuHeE Bowver Lowe Co., Lip.,
will. exhibit their crystal and valve
receivers, component parts, wave-
meter, wave-trap, audibility meter,
and many other interesting devices
for the experimenter. Inparticular
their new line of components for
wood- panel mounting will attract
attention,

Tre Britisi THomsoN-HousToN
CoMPANY, 'LTD., are arranging to
show a complete line of receivers,
of which one is illustrated on the
previous page. Thsy are also
showing a large amplifier for loud-
speaker work.,

This amplifier is designed {for

use with loud-speaksrs when a

ccmparatively large volume of
sound is required.
The working parts are enclosed
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in a box composed of four panels
of B.TH. insulating compound
standing on a polished walnut base
and capped with a cover of the
same material. Its dimensions are
approximately 10 in. x 4} in. x 7 in.

Type B4 valves are used, -and
when in use the filaments are
visible through inspection windows
provided in the cover. These
valves have bzen specially designed
for power amplification, and repro-
duction is free from all valve noises.
The valve has unique characteristics
in that the current con.
sumption is very low, only
0.25 amp. at 6 volts bzing
required. This represents
about one-sixth of the
current consumption of
other makes of power:
amplifying valves,

Two switches are pro-
vided : one a pullout
switch for switching the
amplifier “on” or '‘off,”
the other bzing a rotary
switch controlling the in-
tensity of reprcduction.
By msans of this switch
the volumz of sound can
bz so regulated as to bz
suitable for all conditions.

A variety. of loud-
speakers will also bz ex.
hibited by this firm, of
which we may mention
the following :—

TForm Ci1.—This loud-
speaker is encased in
polished aluminium and
is provided with an
enam:lled horn. The air-

An allractive “Cosmos "’ set.

a
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gap adjusting screw is mounted on
the top of the receiver case.

Form Cz.-—This instrument is
provided with a * swan neck *’ horn,
which can b: fitted either with a
wooden or a matal flare. The air-
gap screw is out of sight, but is very
readily accessible.

Form C3.—This is designed for
use with the tone arm of a gramo-
phone, using an adapter. The
sound-box can readily be replaced
by this model, and excellent results
obtained.

Form D.—This instrument is of
the electro-dynamic type, which is
provided witha permanent magnetic
field generatcd by a battery of
cobalt steel magnets. Thus the
necessity for a field-exciting
accumula‘or is avoided. To operate
this loud-speaker the large two-
valve amplifier is necessary. s

The output terminals of the
amplifier are connectcd to the
primary winding of a telephone
transformer housed within a circular
base of moulded insulating com-
pound. Upon this base is mounted
the magnetic structure. The
secondary winding of the trans-
former is connected to a moving
coil which floats freely in the
permanent magnetic field. By this
means any variation of current in
the coil causes a corresponding
movement which is transmitted to
a specially selected diaphragm
rigidly attached to the coil.

THE BriTisH L. M. Ericsson
MaNuracTruriING Co., LTD., are
showing a line of receiving appara-
tus, their well-known headphones
and their loud-speaker.

Messrs. S. G. Brown, L1D., are
exhibiting their loud-speaker. and
telephone headpieces in several
patterns.

Tue CossoR VALVE CoMPANY'S
stand will undoubtedly attract
much attention, as they are showing
for the first time the new Cossor
dull emitter valve, for which many
advantages are claimed.

G. DAVENPORT {WIRELESS), LTD.
—The exhibit of this Company will
comprise a complete range of com-
ponents and sets. :

Special attention will be centred
on a new headphone, BBC stamped;
of exceptionally light construction,
with adjustable headband.

It is claimed that reception is
both true and undistorted with this
headphone, which will be marketed
through the trade at 17s.6d. per pair.

MODERN WIRELESS

The range of sets includes a
crystal set at £1 1s. od., crystal and
valve set, Note Magnifiers and the
new ‘“DW3” Regenerative Re-
action Set. This consists of H.F.
valve, detector, with tuned anode
coupling and reaction, together with
one L.F. valve.

Three anode coils replace the

.ordinary tapped anode, controlled

by one spec;al anti-capacity switch.
The reaction coil operates on the
particular anode coil in circuit.
Aerial tuning is carried out by
means of a Lissen- tuner with
variable ‘air condenser, whilst the
anode circuits are tuned by a .oox
variable air condenser with vernier
plate with separate. control.

and the casing, which measures
13in. x 7} in. x 7in., is covered in
“Levant” leatherette. The fit-
tings are well finiched and heavily
nickel-plated, and a neat carrying
handle is provided.

Within the cabinet a sound
conduit of entirely new design is
arranged, In form and construc-
tion the conduit is the result of
series of experiments conducted
with the single purpose of obtaining
maximum amplification and added
tonal quality within the smallest
possible limits of space. From the
receiver unit to the trumpet mouth
the development is gradual and in
the course of the length of the
conduit a special grade of rubber,

A new Gecophone set,

The panel is handsomely mounted
in an enclosed cabinet of Jacobean
design, whilst all terminals are at
the rear of the panel.

Tue Ever-REaDY CoOMPANY
(GrEAT BriTAIN), LTD., Will exhibit
all kinds and sizes of dry cells and
accumulators, particularly their
““ Hercules ” types of dry batteries
fordull emitters. They will exhibit
the convenience and efficiency of
these on their stand.

One of the most interesting
exhibits on the stand of MEssRrs.
AvLrFreD GraHAM & Co. will be
the portable Amplion loud-
speaker.

In appearance the instrument
resemblzs a high-class box-camera
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a metal alloy, and, finally, wood
are employed.

The receiver unit is the latest
Amplion construction wherein dia-
rhragmic resonance is avoided by
the method in which the diaphragm
is retained in position, Adjustment
is effected in the usual Amplion
manner by turning a knurled nutat
the rear of the receiver casing.

Telescoping to only 114in, for
stowage, each limb of the metal
tripod extends to 3 ft. 4 in., but it
is not necessary to open to the full
length unless desired. Alterna-
tively, the portabie Amplion may
be placed on a table or other avail-
aple support, and the tripod re-
mains where it is.
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The McMichael M.H.B.R. 3 exhibited at the

Wihite City.

Messrs. Graham are also showing
their latest models of ‘“ Amplion,”
_which are now fitted with improved
mechanism and wooden homns in
place of the metal trumpets hereto-
fore used on most models.

Mgessrs. L. McMicHAEL, LTD.,
specialise jin “ M.H.” wireless re-
ceiving sets, which are all entirely
British-made and of a high standard
of manufacture and performance.
Their stand (No. 83) at the All-
British Wireless Exhibition will
contain a selection of some of the
more important of their M.H.
products, and can roughly be
divided into experimental receiving
sets and units for the experi-
menter ; broadcast sets for the
broadcast listener-in ; home
assembly sets for the home con-
structor; M.H. components for
the home constructor ; components
and ~ accessories for the experi-
menter and constructor, and general
accessories for all purposes.

Home Assembly Sets.

In order to provide for the home
constructor the whole of the M.H.

The Radio Instruments wave-trap.

series of receivers have
been put up as broadcast
components for the home
constructor to assemble.
These cover the samerange
as the experimental sets.
They provide the same
series of combinations as
other sets, viz., M.H.1,
M.H.z,etc. Supplied with
each of these sets is a
diagram and descriptive
matter showing how they
are to be assembled.
M.H. Accessories and
Components.
The complete range of
the accessories and com-
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with - single-valve and 2-valve
“ Crystal-Set Amplifiers,”” specially
designed to fit into the Crystal Set.
They will also show a compre-
hensive assortment of Radio
accessories, components and parts.

The special circuit now employed
in the improved ‘' Cosmos ’’ Radio-
phone valve sets gives remarkable
results, the performance obtained
with two valves being fully equal to
that hitherto obtained with three,

The ‘“ Cosmos’ valve sets are
designed on a ‘“‘ unit’ principle.
The " Cosmos "’ Radiophone 2-valve
set consists of a 2-valve tuner unit,
with the necessary batteries and
telephones ; the addition of a

e

““Cosmos" Radiobrix for the experimenter,

Pponents will be displayed, giving

some idea of the finish and design
which characterise M.H. products.
The chief features of the exhibit
of METROPOLITAN-VICKERS ELEC-
TRICAL Co., LTD., will be -their
latest improved types of 2-valve
and 4-valve sets with dual ampli-
fication circuits, and the “Cosmos ”’
Radiobrix. They will also be ex-
hibiting a new 6-valve set with
frame aerial, and in addition the
f* Cosmos
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Radiophone Crystal

2-valve note-amplifier ' unit con-
verts this into a 4-valve set. Each
unit is connected up to the next
by a single plug, which cannot be
inserted wrongly, so that connect-
ing up is sumplicity itself. The
units are arranged to fit into
handsome cabinets of various de-
signs, or they may be used by
themselves. Thus one may start
with a comparatively inexpensive
form of valve set, to which one
may afterwards add if desired, and



November, 1923

80 build up by degrees an elaborate
set.

The “ Cosmos” Radiobrix com-
prises a comprehensive range of
units, by various combinations of
which the Radio experimenter or
amateur can build up any type of
receiving set, and by connecting up
the standard Radiobrix in various
ways an immense variety of circuits
can be tested and used.

.The 6-valve set comprises
three high-frequency ' amplifying
valves, a carborundum crystal
detector, and three low-frequency
amplifying valves. The high-fre-
quency vario-transformers are
coupled together, so that simul-
taneous tumng of all three inter-
valve circuits is effected by the
movement of a single knob. Non-
radiating adjustable reaction
coupling is also fitted. Very
fine tuning is thus obtained,
and maximum efficiency over
the whole range of wave-
lengths, with the simplest
possible adjustment. = The
crystal detector.is screwed
up tight, and there is no
need to search for a sensitive
spot ; itis adjusted by means
of a potentiometer, and once
this is set it will remain for
weeks without needing further
adjustment. - This type of
detector gives extremely per-
fectrectification without distortion.
The low-frequency amplifying
‘circuits are specially " designed
to give the clearest and purest
possible reproduction.

THE NATIONAL WIRELESS AND
‘ELecTrRIC Co. are showing their
* Gnat ” crystal receiver and
various valve receivers, as well
as numerous component -parts and
-accessories.

Messrs. D. G. Pye anNp Co.,
of Cambridge, are showing :—

Patent tuning coils of the plug-
in type of extremely low self-
capacity and of very robust
character.

Tuning coil holders for 2 and 3
coils fitted with vernier adjust-
ments giving very fine a.d]ustment
of reaction.

Variable plate condensers of the
best quality, with fine adjusting
plate.

Patent anti-capacity switches
for panel mounting suitable for
high or low frequency and which
incorporate a good rubbing con-
tact.

A system of unit valve panels
from which an efficient multi-
valve set can be built up.
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Complete receiving sets of 2,
3-and 4 valves covering rangés
from 300 to 3,400 metres. These
sets are mounted in various designs,
including the Simple Sloping
Cabinet, a table type with a
hinged lid covering valves, etc.,

and a.very well designed pedestal .

type with self-contained loud

speaker.

A 2-valve power amplifier- of’
moderate cost and of very high.

efficiency.

Two low-frequency  trans-
formers which have been desxgned
to give a uniform amplification over
the whole range of music frequen-
cies. Ohe is particularly efficient
onweak signals ; this should be used
after the detector valve. The
other is for subsequent stages and

Radio snstyumenls combined variable
reaclion and ancde reactance,

power amplification and is suitable
for the loudest loud-speaker work.

MEessrs. PEto ScotrtCo., L1D., are
showing their well-known receivers,
and a new set of components for
wood mounting, which enable the
experimenters to dispense with
expensive ebonite sheets.

Rap1o CommuniIcaTioN Co., LTD.
are showing :—

The 1924 Model ‘“Polar * 7-valve
cabinet set fitted with - remote
control. This is the very latest
form of their well-known #-valve
set, but in this case it has.bzen
fitted into a cabinet, which can
be had in either of the period
styles — Chippendale mahogany,
Adam mahogany, Jacobean oak.
The remote control enables one to
control the set from an armchair
without approaching it.

Other set exhibits are the 4 and
# valve sloping panel and bookcase
sets, with which the public are
already familiar.

The next item in importance is
the ‘“ Polar ”’ Bloc system. This
is a cleverly designed and ab-
solutely unique system of set con-
struction (som:=what on the lines
of Meccano), by which a complete
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~Econcmy Peanut-

receiving set may be. constructed
in"a short space of time, embcdy-
ing any type or make of apparatus
without undue mechanical process.
“A further exhibit is the "Polar"
Valve and
Equipment.- This has already be:e_n
-placed on the market. Its out-
standing feature is extreme
economy in space and also extreme
¢conomy in maintenance costs.
The. ‘' Polar ’ specialised acces-
sories form another feature of tha
exhibits and comprise :— .
The ‘‘Polar ” Condenser; tha
¢ Polar 7’ Cam Vernier Coil- holder ;
the ‘“Polar” Fuse and Fuse-
holder ; the ‘“ Polar " Dynaphone ;
-the Holderstat the “ Polar ™
Battery Tester and many others.
Rapio INSTRUMENTS, LTD., have
arranged to exhibit the follow-
ing:—

The Lyrian Series
These comprise cabinet re-
ceivers having 4 valves with
self-contained loud-speakerand
high-tension battery. The
loud-speaker can be supplied
separately if desired.

3 The models are shown in
satin-wood, silver birch, ma-
hogany, antique oak and
various other styles to suit
customer’s taste.

Standard Valve Sets

These are made in various
types, namely, I, 2, 3, 4, 5 and 7
valves.

All models are now fitted with a
sloping hinged lid arranged so that
the instrument can be closed with
the valves and battery leads, etc.,
in position. This renders the in-
strument dustproof and will be a
great boon to users.

The outstanding feature of all
R.1. receivers is their wide range
of wave-length, ‘all sets from two
valves upwards being suitable for
a range of wave- lengths of frcm
300 to 4,000 metres, bringing in all
the British and- Continental tele-
phony. No plug-in coils are used,
the change from one wave-length
to another being effected by a well-
made tapping switch. These  are
claimed to be the only broadcasting
instrumerits on' the market with
this widerange of wave-length.

All instruments from two to five
valves are fitted - with ‘variable
intervalve - reaction- and one -H.F
tuned anode, L.F. stages following
according to the number of valves.
The 7-valve sets are fitted with three

(Continued on page 103.)
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many letters

have

By PERCY W. HARRIS, Assistant Editot.

bzen

0]
S received from readers who
have successfully constructed
the ** All-Concert " Receivar, asking

_for asuitable notz magaifier
to add toit, thatI have now
produced one to match the
set.. It is designed to stand
alongside the ‘‘ All-Con-
cert ”’ Receiver, the con-
nection bzing as shown in
Fig. 6. It will bz noticed
that separate terminals
are provided for the high-
tension supply to the note
magnifier, so that if very
high magnification is re-
quired (using a power
valve), a high tensicn
voltage of the requisite
figure can bz applied with-
out upsetting the working
of the preceding valves.
The same low-tension
battery is used in bosth
sets, the terminals b:ing
bridged as shown. Addi-
tional terminals are also
provided for grid cells, so
that we can, if necessary,
place a negative bias upon
the grid of the note mag-
nifier valve when asing a
high voltage on the plate.
This is sometimes neces-
sary to avoid distortion.
However, in the majority
of cases it will not bs
necessary to use these ter-
minals and they are then
bridged by a wire or a
strip of metal. If the
same voltage is- used on
the note magnifier as on
the previous ' valves, we
can use the same high-
tension battery for both
sets, leads being taken
from the battery to the
two sets of terminals,

The construction of the
magnifier does not call for
any special skill and will

Many requests have been received for a design of a note-magnifying. panel to add to the < All-Concert”
Receiver described in the September issue. The set described here has been specially made for the purpose
and will convert the < All-Concert” Receiver into an efficient four-valve sef.
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e

bz clear from an examination of
the photographs and dxagrams
The following are.the components
‘required :

of the panel.

Fig. x.—The complete unit.

8o
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A NOTE MAGNIFIER
FOR THE ALL-CONCERT RECEIVER
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I valve-socket,
10 terminals.
1 filament resistance.
I intervalve.

transformer of
.good reliable make,

1 Mansbridge condenser

of .2uF up to 1uF.

A suitable panel either

of ebonite or wood.

If you use a wooden
panel, it will bz necessary
to provide yourself with
ebonite flanges and bushes
for the terminals and with
the flange type of valve
socket or else four separate
valve sockets mounted
on a piece of ebonite which
can bz placed over a hole
in the panel. The filament
resistance can be mounted
straight on to the wood
In the par-
ticular instrument des-
cribed I used the bushes
and special wooden panel-
mounting valve sockets
supplied by the Bowyer-
Lowe Co. These have a
very neat appzarance and

are a part of a new line

of components which en-
able one to dispense en-
tirely with the wusual
ebonite panel.

The various parts can be
fastened to the panel quite
simply, but there may bz a
little difficulty with the
Mansbridge condenser if
it is not fitted with flanges
for mounting. If there
are no special means of
mounting it may be neces-
sary to cut two small
pieces of brass to form
right-angle brackets and
to solder them to thesides
of thz condenser after the
black paint has bzen re-
moved.  These right-angle

brackets should have holes

drilled in them so' that
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Fig. 2.—One view of the underside of panels showing stiff wiring.

wood screws can be used . for
securing the condenser to the panel.
A Dubilier type 577 condenser of
©OI1 yF is sui‘able for use in this
particular set and has provision
made for panel mounting, but it
is much more expensive than the
Mansbridge type.

Wiring up is carried out with
No. 18 bare tinned copper, either
round or square section. Full de-
tails of how to carry out this wiring
with thick wire are given in my
article in this issue dealing with
the construction of the ‘ Trans-
atlantic '’ receiver, so I need not: go
into further details here.

Operating the Set

This panel, when connected up_1

to the All- Concert Receiver, con i

verts it into an éxceéllent all-réund -

four-valve set.. I cannot recom-_
mend the addition of a further note~
magnifyirig stage, as’ three note
anagnifiers together are never satis.
factory, introducing, even with
the bast transforfmers, a certain
amount of distortion whicli is tin-.
plzasant. Furtherinore, three note’
magnifiers * magnify every shght,

disturbance and atmospheric. fioise

into a most distressing crash.-
Also, if signals are so weak that they X
require three stages of note magnft: |
fication to make them audible then .
they will be unsuitabtle for the-
opzration ‘of a loud-spzaker. If
further amplificaticn -is required
it should bz by means of high-
frequency and not of low-{requency.

The coperation of this set
is simplicity itself, as all one
needs to do is to connect it up
to the All-Concert Receiver
and switch on the filament.
Any good make of valve will
do, and if very high magni-
fication is required I would
suggest the uce of one of thcse
i valves desigred for use in
1 power amplifiers. When these
are used a much higher plate -
voltage will be required,
recsesitating a gscd robust
intervalve transformer. Unless
the maker recommends his
transformer for use in a power
amplifier I cannot advis: you
to use a power valve, for these
latter are useless without high
plate voltage and a high plate
voltage will burn out many
of the transformers on the

markst. Maks sure then, if
you intend using power valves,
that your transformer is suit-
able. Power valves will require
a’spzcial grid battery for which
I recommend the ordinary type
of high-tension battery tapped for
at each 3 volts. This should be
connected | across the terminals
marked ‘‘grid cells” and varia-
tions of grid potential should bz
tried until you get the bast results.

Of course, this amplifying unit
can be connected to any other
receiver. The only point to-bear
in mind when using it is that it
is essential for both magnifier -and

Fig. 4.-—Another view of the underside, showing the Mansbridge condenser

x

across the H.T, terminais.
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Fig. 5.—Arrangement of terminals.

receiver to have their high-tension
batteries connected the same way,
1.e., the high-tension negative must
b: connected to the low-tension
positive. Furthermore, it is essen-
tial that the all-filament resistances
shall be placed in the negative
l=ads of the valves and not in the

positives. . These two points are
standard in all modern wireless
receivers.

Fig. 6.—How to join the set to the
“All-Concert” receiver. The same
accumulator is used for both sets and,
if desived, the same H.T. baltery. Grid
cells are only inseried when very high
voltages are applied lo the plales. .

NOTICE. Blue Prints of

the all-concert receiver

are still obtainable. Price
1/6 post free.
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The wiving diagram.
connections.

L Note carefullythe I'P., O.P., I1.S. and O.S.
T heir positions may differ with different transformers,

but the wires must always be connected as shown.

FROM A

To the Editor,
MoDERN WIRELESS.

Sir,—Allow me to congratulate
you on the design of the * Three
Valve All-Concert Receiver’ de-
scribed in this. month’s MODERN
WIRELESS (September). I have
been using this circuit for some
considerable time, and still find it
the best all-round broadcast re-
ceiver. I use a .oor pF. variable
condenser instead of .0003, in series-
paraliel arrangement with the
A.T.I. All B.B.C. stations come in
with good strength. Eiffel Tower,
Radiola, Paris and Dutch cuncerts
with fair strength.. When only
using 2 valves (H.F. and detector)

_B2

READER.

with one stage of low frequency,
T receive Eiffel Tower on a loud-
speaker (Brown Tunior High Re-
sistance) suffic'ently loud to be com-
fortably audible.

On the 21st September, between
1.45 to 2.30 a.m. I picked up WGY
-—General Electric® Co., Schenec-
tady, New York. The music was
perfect and the speech quite clear.
The. other artistes could be heard
clapping in the studio. They were
annouricing a 500 dollar competition
for a Radio drama play. (Aerial
twin 45 ft. long on 4o ft. mast.)

’ I am, etc.,
TANLEY I'. BRIGHTY.

London, N.W,
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Jrom the Ezﬁcl Tower,

COoCO0OCOoCoD

‘the” Eiffel . Tower time
What a glorlously exciting

received

D°
signals ?.

experience it was !
* glamour has worn off by familiar 1ty, there is a

fascination abgut those. dots . and dashes that
56 -57-58-59-

quite outshmes that of 2L0’s
Doneg.”

Your next thrill was. probably the reception
of Nauen’s time sigaals on 3,100 metres, If you
have a good crystal, and a good ear, you can
get Nauen without valves; but a valve with
reaction will give them more comfortably.
At five minutes before Greenwich noon you
listen-in, and hear first a succession of V’s,
then “POZ, MGZ"” followed by the well-
known International Time Signals.

All this is quite simple, and has "been
described many times; but what about those
mysterious tick-tick-ticks that we hear at
about ten o’clock in the morning? Do
you receive them with a complete under-
standing of their import? Or is their use
still confined to the deceiving of our guile-
less friends into the belief that they are
actually hearing the tick of the clock at Paris
Observatory ?

Now, as the writer combines a passion for
wireless experimenting with a love for astron-
omy—having probed the starry depths for
many years with ‘ home-constructed ”’ tele-
scopes—perhaps you will forgive him if he
airs a bit of his knowledge about other sorts of

time than the ordinary, ‘ mean,” everyday
variety.
Greenwich Mean Time is, as its ‘name

’

suggests, an average time, so arranged that a
good, steady-going clock or watch need not be

disturbed in the regular carrying out of its-

duties.
True Solar Time is sometimes faster, some-
times slower than the average or Mean:Time,

and depends on the actual time taken by the.

sun to travel (apparently, of course) from the

meridian of Greenwich, round the world, and-

you remember the first time you.

And even .now that the_

83

RHYTHMIC BEAT TIME-SIGNALS

0
]
[w]
[m]
[m]
By A. H UGHES BARLOW, of Fleet Road Centml School, Hampstead. §
0
0
0
]
|

Many readers have asked.for a popular erplana(wn of the strange < dot time” signals
This article makes the method quite clear.
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back to its starting-point. The True Solar
Day: varies in leng:h as the year proceeds, its
greatest value being about 30 seconds more
than the Mean day, and its least value being
some 2I secs. less than the normal 24 hours.
The Mean Solar Day is merely the average of
365 of these slightly varying solar days.

The astronomer, however; needs an in-
variable time measure, corresponding to some
invariable astronomical fact, and this he
finds in the Sidereal Day, which is the time
taken by the earth in making a complete
rotation on its axis. The Sidereal Day is
3 min. 56.55 secs. less than the Mean Solar
Day that ordinary mortals keep ; and, being
itself divided into 24 equal parts called sidereal
hours, which again are divided into sidereal:
minutes and seconds, 1t is obvious that all
these” divisions are slightly shorter than the
corresponding - divisions of the ordinary day.
Also, it will be easily understood that the
dlscrepancy between Sidereal Time and Mean
Time gets greater day by day until a whole
period of 24 hours separates them—and then,
of course,-they are together again. This occurs
once a year, near the commencement of
spring.

Now, itis the astronomer’ssidereal clock that
is corrected by the so-called ‘“ Scientific Time
Signals ”’ sent out by the Eiffel Tower twice a
day, viz., at. 10 a.m. and 10 p.m."G.M.T., and
so their practical vatue to the ordinary listener-
in is nil. Still, he can get real pleasure in
“ taking ”’ the signals and in qualifying
himself to give a satisfactory demonstration
and explanation of them- to his friends.

Let us take an actual example :—On
Sunday, October 7, the writer tuned-in to
2,600 metres a few minutes before ten a.m.
by the dining-room clock At about two
minutes "to  ten, F.L. began by giving a
preliminary course of -signals consisting of
59 dots, followed by the sign — . —.— six
times repeated, “ F.L.” twice, and — .
twice. By this time all the observatmy.
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listeners-in were, no. doubt, ready for the test.
which began at a few secords after the hour,
Dot, dot, dot went the F.L. transmitting
clock, beating neithersolarseconds nor sidereal
seconds, but a slightly shorter one — .98 of a
- sidereal second, to be exact—so that the series
of 300 dots (and spaces) took about 4 minutes
53 seconds in transmission. To make the
counting of the dots rather easier there were
pauses in place of th: 6oth, 120th, 180th and
240th dots.  All this was duly noted.
Now if the astronomer knew the exact time

of the transmission of these dots, he could

proceed at once to correct his clock by them
by noting which dots synchronised with the
ticks of his own clock’s pendulum. But, as a
matter of fact, not even the F.L. operator
himself knows the exact times until he makes a
calculation based on the observed synchronis-
ing of certain of the dots with the swinging of
the pendulum of the Paris Observatory clock,
which has itself been corrected by observations
of the meridian transits of the stars. So we
must needs wait about thirty-five minutes for
the announcement of the times of sending the
first and last of the 300 dots.

At 11.35 the writer took up bis receivers
again and noticed that F.L. was engaged on
his daily “ U.R.S.I.” announcement ; and at
11.36 the long two-minute dash was .given,
(this is the ‘‘ cue ”’ for the astronomer, as the
Sidereal Time announcement immediately fol-

lows it). The writer then read: ‘ Observ-.
atoire de Paris," = = =a I Tomips
Sideral”’ — '

11000974 .110502 g7 — e —

't his meant that the first dot was transmitted
at II hrs. 0o mins. 0g-74secs.,and the last at
11 hrs. 05 mins. 02°97 secs., hoth in Sidereal
Time,

I may say here that the Sidereai Time at
10 am. G.M.T. on tbis date (Oct. 7), as cal-
culated from the almanac, was I1 hrs.oomins.
06 secs., so that the first dot was sent about
3 secs. after the hour, and the last 4 mins,
5323 secs. later.

Now, the method adopted by the astronomer .

to check his Sidereal clockisthis : He watches
the pendu'um of the clock as it ticks out the
sidereal seconds, and at the same time he
counts the dots from F.I.. until one of them
cxactly synchronises with the. tick of the

pendulum. Suppose at this moment that

his clock says 1T hr. 02 min. 49 secs., and {hat
the FL dot was number 163. He knows that
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the absolutely correct time is 11 00 09 74 (the
time of the first dot) plus 4 §2 of the whole time
of the sending of the dots (which—by simple
subtraction—he knows to be 4 min. 5323 secs.),
34§ of this being 2 min. 38:87 secs., the true
sidereal time of the 163rd dot must have been
11 02 48 61, and so the astronomer’s clock is
shown to be ‘39 of a second slow. As, by this
method, the clock can be corrected to the near-
est hundredth of a second, the greatest possible
error still remainingis .005 or ,§ of a second,
and this is near enough for all ordinary
astronomical purposes.

If you have patiently followéd me so far,
you may now be wondering how you can tell
whether your reception is correct, as you have
no means—so you thiik—of knowirgapproxi-
mately the Sidereal Time at 1o am. G.M.T.
This need not trouble you long. . For a shilling
you can get Zadkiel's Almanack from any
newsagent, and in it you will find the Sidereal
Time at Mean Noon for every day in the year.
Subtract 2 hrs. o min. 20 secs. from this, and
you get the Sidereal Time at 10 a.m. G.M.T.
In order, however, that no one need omit this
observation for want of data, I append the
ten o’clock Sidereal Times for every day in
November.:

hrs. mins. secs. hrs. mins. secs.

Nov. 1 .. 12 38 4o 16.. 13 37 48
2...72 42 36 17.. 13 41 45
3.-.12 46 33 18.. 13 45 4T
4 .. 72 5 29 19.. 13 49 38
5 -..12 54 26 20.. I3 53 -34
Gl TGN 58] |23 2L.. 13 57 31
7 .. 13 c©2 Ig9 22.. 74 O1 27
8 ..13 o©6 16 23.. 74 05 24
9 .. 13 10 -12 24.. 74 09 21
10.. 13, I4 ©O9 25.. 14 13 17
11.. 13 18 o5 26.. 14 17 14
12.. 73 =22 02 27.. 14 21 10
13.. 13 -25 58 28.. 14 25 07
14.. 13 29 55 29.. 14 29 03
15.. 13 33 52 30.. 14 33 o©o0

SPECIAL NOTE.

On listening-in at'yo.40 on Oct. 14, the writer was
interested to receive the following transmission from -
F.L.: ‘“ Notez—Partir du 15 ' Octobre inclus les
silences seront remplacés par-des traits dans les
{missions de signaux rythmés.”” (Note that on and
after Oct. 15, the “silences” will be replaced by
dashes in the ‘emission of the rhythmic signals.)

This has bzen verified by subsequent observations.
The dashes are more striking than the ‘ silences”’
they replace ; and they occupy the time of two beats,
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VERY wireless enthusiast
will be delighted that a
settlement has been arrived

at with regard to the broadcasting
problem and the position of the
home constructor. We give below
the official statements issued by the
G.P.O., which make most of the
po.nts quite clear. However, on
perusing the report it is apparent
that several matters of considerable
importance were left undecided and
in particular the positicn of the
experiménter in relation to broad-
casting seemed very peculiar. It
was strange to us that holders of
experimental receiving licences
issued after October 4 would be
prohibited from listening to the
broadcast transmissions for the
purpose of entertainment, and our
companion journal, Wireless Weekly,
accord.ngly wrote to the Post
Office authorities pointing out that
the new regulations operated un-
fairly aga:nst the holder of a new
experimental licence inasmuch as
he is prohibited from enjoy.ng even
a Sunday afternoon concert, unless
a constructor’s licence (15s.) is
obtained in addition to his experi-
mental licence (10s.).

Wireless Weekly suggested that
future applicants for experimental
licences should, upon ‘payment of
an additional sum of 5s., be exempt
from signing the declaration
tegarding listening<in to broad-
casting.

They also mentioned that they
had communicated with the British

Broadcasting Co. in this matter,
and . understood that such® an
arrangement as’ suggested above
would be perfectly satisfactory
from their poirit of view.
By return, Wireless Weekly
received the following reply :—
General Post Office,
London, E.C. 1.
October 5, 1923.
S1rR,—1 am directed by the Post-
master-General to acknowledge
receipt of yourletter of the 4th inst.,
and to thank you for the suggestion
contained therein.
The Postmaster-General has com-
municated with the British Broad-
casting Co. concerning the point

‘meeting it,

MODERN WIRELESS

AT LAST.

you raise and the best means of
and a further com-
mun.cation will be sent to you as
soon as a decision is reached.—I
am, Sir, your obedient servant,
(Signed) S. W. PHILLIP.
For the Secretary.

POINTS TO NOTE.

Exisiing experimental receiving
licences are not to be interfered
with in any way.

Existing experimental transmitting
licences also will not be interfered
with in any way, and new licences
of this type will be issued upon
1 compliance with the wusual con-
‘ditions and upon payment of the
existing fee of 20s. per annum.

Owners -of uniicensed receiving
apparatus of. any type will be
required to take out before Octo-
ber 31 a special interim licence at a
fee of 15s.

Those who desire to construct
| their own receiving apparatus, but
are not qualified for an experi-
mental licence, can obtain a con-
structor’s licence (fee 15s.) upon
aprlication at any head or branch
Post Office in the Kingdom. Both
the interim and constructor’s
licences will remain in force until
the end of 1924. Under the terms
of these licences, foreign-made
components may not knowingly be |
used in the construction of appa-
ratus,

- Experimental receiving -licences
. (fee 10s.) wili continue to be issued,
but, in addition to the present
condition, applicants willl be
required to sign a declaration to
the effect that they will not use the
broadcast programmes except for
experimental purposes. |

This declaration can be dis-
‘pensed with by a further payment
of 8s. Provision for this is made
on the application form. i

And on October 16 the following
further letter:— )
Sir,——With further reference to
your letter of the 4th inst.,, I am
directed toinform you that the Post-
master-General has decided to adopt
your suggestion concerning the con-
ditions attached to new Experi-
mental Receiving Licences.
As’ recently announced,
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THE LICENCE QUESTION: A SETTLEMENT |
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person who applies in future
for an Experimental Receiving
Licencewill beasked tosignadeclara-
tion that he will not use his set for the
reception of broadcast programmes
except for experimental purposes.
In accordance with the present
decision, however, provision will ba
made on the new application forms
for this declaration to be dispensed
with, if the applicant prefers instead
to pay a fee of 15s. a year in place
of the normal fee of 10s. He will
then be entitled to receive broadcast
programmes = for entertainment
purposes.

Experimental Receiving Licences
will, of course, only be ‘issued to
bona-fide experimenters.—Iam, Sir,
your obedient servant, ’

(Signed) J. F. Brown,

_ We have come to the conclusion
that, in general, a satisfactory
settlement of the broadcasting
problem has been arrived at, and
consider that- the Postmaster-
General and the British Broad-
casting Co. are to be congratulated.
Naturally, there remain a few
minor points to be disposed of, but
these are chiefly in reference to
matters which affect the B.B.C.
and its individual members rather
than users of wireless apparatus.
~ The response to the appeal to
experimenters and users of wireless
apparatus to put themselves right
in regard to the law has been very
gratifying, and although in some
quarters the idea that the so-called
‘“ pirates ” would act honourably
was scouted, the most optimistic
person could not have wished for a
better response. This shows, as
we have always believed, that the
home constructor and new experi-
menter was as anxious to con-
tribute his quota to the expenses of
broadcasting as the most con-
scientious purchaser of a B.B.C.
licence. Up to the time of writing
this note some half a million wire-
less licences have been issued, of
which quite a half have been the
special interim licences to people
who had not previously taken out
a licence but were using a set at
the time the report was published.
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giving instructions for the licence,” to persons who make apparatus from abroad, the

N

I issue of the Report of the

‘Broadcasting Committee, the
Postmaster-General desires to ex-
press publicly—as he has already
done  privately—his = avarmest
thanks to the Committee for the
great care which they have given
to the consideration of the novel
and difficult questions referred to
them by his predecessor.

The Report makes the following
maijn recommendations :

That a Broadcasting Board
should be established by Statute.
That the broadcasting service

should. not be operated by a

Government Department, and

that the existing service of the

British Broadcasting Co. should

be continued and extended for

two, years upon modified terms.
That one form of licence at a
fee of 10s. a year {of which the

Broadcasting. Co. should receive

7s. 6d. and the Government

2s. 6d.) should be issued and
placed on sale at Post Offices.
That no protection should
be given to the British manu-
facturers by. the licence.

Sir Laming Worthington-Evans
finds that it is not possible for the
scheme recommended by the Com-
mittee to be brought fully into
operation immediately. As the
Committee themselves point out,
it has been mnecessary to have
regard to the existing agreement
with the British Broadcasting Co.,
which does not expire until Decem-
ber 31, 1924. Under this agree-
ment, and in accordance with
the statements made in the House
of Commons at the time, the manu-
facturers are entitled to protection,
and no licences were intended
to be granted to any persons not
using sets marked ‘* B.B.C.” and
manufactured by members of the
company.

. The immediate cause of the
appointment of the Committee was
the deadlock which had arisen
between the Post Office and the
company in regard to the proposed
introduction of another form of

licence, viz.,, a *‘ constructor’s

their own sets or assemble them
from ready-made parts, but who
do not desire to carry on experi-
ments. These receiving sets were
being used contrary to the terms of
the agreement. Large numbers of
such persons had applied to the
Post Office for licences, and prob-
ably many others, realising that no
licence was in existence appropriate
to their case, have been using
their apparatus without. making
application.

The continuance of the present
situation would be bad for all
parties, the Broadcasting Co.
because it is losing a revenue upon
which it has counted, and the Post
Office because, as the Department
entrusted with the administration
of the law regarding the licensing
of wireless apparatus, it is unable
to enforce the contemplated restric-
tion.

In these circumstances a com-
promise has had to be sought. In
order to recognise the company’s
rights under its agreement and at
the same time to meet the views
of the Committee as far as imme-
diately practicable, the Postmaster-
General has agreed with the Broad-
casting Co. that a constructor’s
licence should be issued for a
limited period at an annual fee
of 155. (as compared with the fee
of 10s. charged for the B.B.C.
licence). The additional 5s. for
the constructor’s licence is justified
because otherwise the constructors
would be obtaining the benefit of
the Broadcasting Co.’s programme
without making a proportionate
contribution to the expense.

The company have agreed to
this arrangement on condition that
the licensee gives an undertaking
that, in constructing his apparatus,
he will not knowingly use parts
manufactured’ elsewhere than in
Great Britain or Northern Ireland.
In all the circumstances, and
-especially having regard to the un-
employment which at present exists
and which would be accentuated
by the importation of any consider-
able scale of wireless receiving
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Postmaster-General has accepted
this condition.

There are, however, probably
200,000 persons already in possession
of unlicefised receiving apparatus,
and, as the Committee point out,
these persons are paying nothing
towards the cost of the programme,
because in the past there has been
no licence applicable to them.
A special interim licence will be
issued at a fee of 15s., covering
their present apparatus, whether
made or purchased and wherever
made or purchased, which will be
granted to them provided that
they apply for licences before Octo-
ber 15.* No charge will be made
for past user, and no proceedings
will be taken in respect of past
user if the licence is taken out
before October 15.*

Constructors’ and interim licences
as above will be placed on sale
at all head and branch post
offices and certain sub-offices on
and from October 4. Applicants
for such licences, as well as for
the existing B.B.C. licence, will
be required to fill up and sign a
simple form. Copies of these
application forms may be obtained
not only at head and branch offices,
but at all sub-offices at which
money orders are issuéd.

This system of licensing will be
continued for an interim period
expiring on- December 31, 1924,
after which it will be possible for
the single form of licence recom-
mended by the Committee to be
introduced, without any condition
as to the marking or origin of the
licensed apparatus, if it should be
then thought desirable.

Out of the fees of 15s. for the
constructor’s licence and 10s. for
the B.B.C. licences, the company
will, if the House of Commons
agrees, receive 12s. 6d. and 7s. 6d.
respectively, instead of 5s. per
licence which they receive wunder
the existing scheme.

The Postmaster-General is not
satisfied that, even with the in-

*EDITORIAL NoOTE.—This date was
later extended to October 31.
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creased contribution from licence
fees, the revenue of the Company
will, for some time to come, be
sufficient to provide adequate pro-
grammes without a substantial con-
tribution in the form of royalties
on the sale of sets by the manu-
facturers who form the Company.
Hence he has stipulated for the
continued payment of such a con-
tribution, but on a reduced scale.
The reduction will be approximately
50 per cent., except in the case
of crystal receiving sets, where
it will be considerably more. = This
reduction should enable a cut
to be made in the cost of receiving
sets. The proportion of the licence
fees receivable by the Company
will, after December 31, 1924,
be placed on a sliding scale based
on the number of licences on the
one hand and the cost of main-
taining an adequate broadcasting
service on the other hand. Any
surplus profit accruing to the
company over and above 7} per
cent. on its capital and a necessary
reserve for depreciation, etc., of
plant and machinery will be sur-
rendered to the Post Office; in
other words, the profits of the
company are limited to 73} per cent.

The ‘existing experimental
licence, at an annual fee of 10s.,
will continue to be issued from the
General Post Office to pérsons who

are able to satisfy the Postmaster-.

General that they desire the licence
for bona fide experimental pur-
poses, and are qualified to conduct
experiments, and who sign a

declaration to the effect that they'

will not use the broadcast pro-
grammes except for experimental
purpose.

Each new licence (as distinct
from renewed licences) will cover
a period of twelve months from
the first day of the month of issue.
Renewed licences will cover twelve
months from the date of expiration
of the old licence.

The basis of membership of the
Broadcasting Company will be
extended so as to include dealers,
with suitable representation on the
board of directors for the new
membership if it becomes at all
substantial ; and the deposit of
£50 now required from members
will be abolished. The licence
held by the company will be
prolonged, on suitable conditions, to
the end of 1926, as recommended
by the Committee.

If the company supply a satis-
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factory service and are willing to
erect additional stations ‘where the
Postmaster-General may consider
them necessary, he will not license
any other broadcasting service
during the interim period up to
December 31, 1924.

After that date, if the Post-
master-General should consider it
desirable that additional stations
should be established in any town

or district where the company’s-

service is not adequate, and if the

- company are not préepared - to

provide such stations, the Post-
master-General reserves the right
not only to license other organisa-

tions to do so, but also to give them

an appropriate share of the revenue

- arising from new receiving licences

in the district in question. He
also reserves the right to license
other services (without regard to
geographical area) without with-
drawing from the company any
part of the licence fees to which
they may be entitled. In either
case, he reserves the- right to allot
suitable wave-lengths to the new
organisation, while taking all
reasonable steps to avoid creating
interference with the company’s
services.

The Postmaster-General proposes
at an early date to appoint an
Advisory Board, as recommended
by the Committee, to assist him
in all important questions relating
to broadcasting. He has noted with
pleasure the Committee’s com-
mendation of the present broad-
casting service; and he trusts
that the service will give increasing
satisfaction under the new condi-
tions, and that a great impetus
will be given to the sale of British-
made receiving apparatus.

In the enforcement of the new
scheme of licensing, much will
depend upon the willing co-opera-
tion of the public. So long as
there has been no licence to fit the
case of the many thousands of
‘““ listeners”’ who are using home-
made apparatus, it would have
been unreasonable for the Post
Office to attempt to enforce the
law with any strictness ; but now
that such a licence is available,
there will no longer be any excuse
for the use of receiving apparatus
without licence. The Postmaster-
General believes, however, that
the “ listening ’ public will require
no pressure in this respect. He is
confident that they will be not only
willing, but anxious, to put them-
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selves right as regards the law, and
at the same time to contribute their
quota towards the cost of a service
which is affording them so much
enjoyment.

Coples of the Broadcasting Com-
mittee’s Report may be purchased
through any bookseller or directly
from H.M. Stationery Office at
the following addresses: Imperial
House, Kingsway, London, W.C.2,
and 28, Ab.ngdon Street, London,
S.W.1; York Street, Manchester ;
1, St. Andrew’s Crescent, Cardiff;
and 120, George Street, Edinburgh.
Its price is od.; or, if ordered by
post, 1d. extra for postage.

G.P.O., October, 19¢23.

(Cantinued from page 71.)

tuning condenser, filament resist-
ance and potentiometer. You will
not find the detector filament re-
sistance at all critical, and once

;the best position has been found

for this, it can be left there. If
you-have difficulty in making the
set oscillate, try the condenser in
series.

The first night I tested this set
on DBritish broadcasting I- suc-
ceeded in listening to Glasgow
and Newecastle without the slightest
interference from London, although
this latter station is only six miles
from me. Manchester came in far
better than I had ever heard
before with only slight interference
from London. Cardiff could only
be heard properly when London
was not working, although, of
course, a -trap circuit connected
with this .receiver completely
eliminates this jamming.

With the set on the table and
the high and low-tension batteries
connected and a 50-coil plugged
into its socket, it is quite good
enough for telephonic reception up
to 10 miles from a broadcasting
station without any aerial or earth
whatever. I have read an amateur
at 13 miles in this way. However,
even on an outdoor aerial the
volume is never great enough to
work a loud-speaker satisfactorily,
even from a local station, as there
is no note magnification. to give
volume. In next month’s issue I
shall describe a companion cabinet
with two note-magnifying valves
so as to work a loud-speaker, also
a few mod.fications for obtaining
‘reaction on long waves.
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N response to many requests,
I am giving below the de-
scription of an ST. 100 re-

ceiver wh ch has given excellent
results -and which presents a neat
appearance. The set is illustrated
in Fig. 1.

It will be seen that the panel,
under which are mounted the
various components, is fixed into
a box provided with a deep Ld,
on the top of which is secured a
leather strap. Two hooks are
provided to close the lid which on
the other side is hinged.

The circuit used is the ST. 100,
wh ch is conta ned, with various
modifications and alternatives, in
my second book of valve circuits
entitled ‘‘ More Practical Valve
Circuits.”* The circuit has been
modified somewhat in order to
provide for the alternative use of
the aerial condenser C, in series
or parallel w.th the -aerial in-
ductance L,. Also, terminals are
provided for the use of a loop in-
stead of an aerial. These various
terminals are shown as ‘A, A,,
B, C and E in Fig. 2. In-Fig. 2,
two term®nals T, and T, ‘are- pro-
vided in ‘the two- grid circuits.
A battery of from 3 volts to some-
times g volts may bz cendected
across the terminals T, and T,,
T. being next to the negative ter-
minal and T, to the positive ter-
minal of the battery. To start
with, however, the terminals T,
and T, should be short-circuited ;
likew.se, the author recommends
that the aerial should be connected
on to the terminal A, so as to use
the variable condenser C, in series
with: the aerial inductanée L,
the termnal A, should have noth=
in3y connscted to it, while. B and C
should * be short-circuited’; the
earth lead is-taken to the terminal
E. The loud-speaker L S is con-

® Published on November 7 by Radio Press,
Limited, Price 3s, €d., cloth bound.
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HOW TO MAKE A PORTABLE ST. 100

RECEIVER

By JOHN SCOTT-TAGGART, F.Inst.P.

This article deals with a portable two-valve receiver which may be used with either a frame aerial or
en outdoor aerial, and which will give loud-speaker results on even small aerials up to 20 miles from

a broadcasting station.
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nected across the terminals T,
and T, the high-tension battery
across the termimnals T, and T,
and the six-volt accumulator across
the terminals T, and T,.

T, Ioige Wena . il w g i T 13, iS
a step-up intervalve transformer,
T,.and T,, being the primary and
T, and T,, being the secondary.
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etc. These connections were found
to be suitable with the transformer
employed in the set, but if the com-
pleted instrument tends to buzz
at low frequencies, the constructor
is advised to try reversing the leads
to one of the primary windings.

In Fig. 2, various points in the
circuit are numbered ; for example,

Fig. 1.—The complele snstrument in case.

LiRkeiviSe, ' Shie Sl = WB ST
is a similar intervalve transformer.
The condenser C, is a fixed con-
denser of o0.001 pF capacity. The
fixed condenser C,, wh.ch is con-
nected across the term:nals T,,
T, has a value of 0.062 uF ; the
resistance R, is a 100,000 ohms
fixed resistance ; 'the trahsformers,
it will be noted, are marked on Fig.
2 in such a way as to ind.cate
which is the ““in '’ secondary and
" out” secondary (IS and OS),

88

T, T.,;,. These different poin‘s
correspond to the wiring diagram,
Fig. 6, so that anybody studying
ths latter figure w.ll bz able to see
at a glance where the various points
come cn the circuit diagram,
Fig. 2.

Fig. 3 shows a closer view of the
panel itself. It will be seen that
at the back of the panel we have |,
four term:nals wh'ch correspond
to A,, A,, B, C and E in Fig. 2
and Fig. 6. At the right of the
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Fig. 2.—The circuit diagram nusbered to corvespond with the wiving diagram.

panel we have four terminals, the
top iwo go to the high-tensicn
battery, while the lower iwo go
to the filament accumulator. The
iwo term:nals 1n frcnt correspond

to the terminals T, and T, in

TFig. 2 and 6; these terminals
are usually shorted, but a grid
battery may be connected across
them if desired. The (wo ter-
m:nals cn the left of the panel
have connected td them the leads
from the loud-speaker. The crystal
detector wull be seen in the middle
background. It. is of the “cat-
whisker type enclosed in a glass
tube. Two Polar condensers are
shown on ‘the panel; each of
these condensers has a maximum
capacity of 0.0005 pF.  Other types
of condensers could, of course,
be equally well employed In the
front of the panel.is a two-coil
holder’; ‘the left-hand holder is
_fixed, whilé the nght-hand one
inay be moved through an angle
of about go degrees by means of
the long extension handle consisting
of a prece of brass rod with an
ebomte knob at the end.

F'g 4is a p‘an of :the pa.nel
show ng how the different com-
pensnts are arranged. - It will be
noted that in the left-hand coiner
we have the filament rheostat
wh ch controls the ﬁlament current
to both valves

I'g. 5is a back view of the panel
show ng how the transformers and
condensers, etc., are mounted:
It will be seen that a special ledge
is provided for mounting the two
intervalve = transformers.  This
ledge is - preferablv a piece of
ebonite supported by two other
preces of ebonite screwed to the
panel. It will be noted that

the wiring is done with thick bare
copper wire, preferably tinned.
No. 16 gauge wire will do, or No. 14.
All the connections are soldered.
If this method of wiring is found too
difficult, there is no reascn why
properly insulated copper wire
should not be employed. It is
to be noted that {wo fixed con-
densers are uced; a condenser
of -0.001 pF capacily is connected
across the terminals of the second-
ary of the right-hand transfocrmer,
and that a fixed condenser of
0.002 pF capacity is connected
across the {wo terminals cn the
right to which the loud-speaker is
cennected.

Fig. 6 is the actual wiring
diagram. The Figure will require
close; attention- to see what

the various terminals- belong to.
The terminals T,, and T,, are
the I S and O S terminals of-one
of the transformsrs. The terminals
T,; and T,,, which, of course, are
on the other side of the transfoimer,
are the. O P and I P terminals
respectively. Similarly, the ter-
minals T, and T,, are the IS and
Os termmals of' the other trans-
former, while T,, ard T,, are
the O Pand I P termmals on the
other side of that transformer.
R,, of course, is the 100,000 ohm
resistance mounted bztween two
clips. T,, and T,, havenothing to
do with the two Polar condensers,
but are the screws which go to the
terminals of the crystal detector.
The two Tlittle vertical rectangles,
T,; and T,, are the terminal
lugs of the Polar condenser. The
similar connections, T,, ard T,,
are the terminal lugs of the other
Polar condenser. The holes, Tig
and T,, pass the wire connections
going ‘to the moving coil holder
which contains the coil in the
anode circuit of the first valve
(L,). The holes, T,, ard T,
similarly ccmmunicate with the
fixed coil holder which contains
the aerial coil L,.

It is to bz noted, with regard to
these connections, that w hen opera-
ting the set, the two coils chould at
first bz kept well apart ; that is to
say, at right angles to each other.
As the moving coil is brought
closer to the fixed coil, reaction
should be introduced, and an in-

Fig. 3.—4 “Close-up ' of the panes.
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crease of signal strength not:d as
the two variable condensers aré
readjusted. If the signal strength
does not increase, it is a clear
indication that reverse reaction is
b:ing obtained. Owing to the
large numbzr of plug-in coils
which are now b:ing employed, it
may b> found necessary to reverse
the connections to one of the coils
to get the reaction effect. This
reversal of connections is bzst done
on the moving coil. In the case
of most coils, it is a very simple
matter to undo one or two screws,
and without undoing the connection
reverse the coil itself on itsholder;
screw up again and use the coil
as b:fore, preferably marking it
with the letter R to indicate that
its coil has bxen reversed from the
normal. The alternative 'is to
reverse the leads going to T,
and T,,.

As in Fig. 6 it is not possible
to show the condenser C, very
clearly, a special remark will bz
noted abdve the terminal T,.
This is to the effect that there
is a condenser C, of o0.002 pF Figy g —Panel plan.
condenser connected across the ter- '
minals T, and T,.

The box, into which the panel
is mounted, is dimensioned as
shownin Fig. 7. The ebonite panel
‘measures g ins. by 8 ins., and is
‘secured by four terminals let into
the wooden vertical partition shown
in Fig. 7. The other dimensions
‘of the box are clearly indicated
inTig. 7. The compartmenton the
left contains a 100 volts high-
tension battery, as the set is in-
tanded to operate with 100 volts.
A special high-tension battery of
{)oo volts and of suitable size has

zen specially designed by Messrs.
A. H. Hunt, Limited, Tunstall
Road, Croydon The two com-
partments on the right side of the
box are intanded to hold the coils,
etc., and to provide a COmpartment
for the filamsnt accumulator. The
size of the accumulator will depend
upon whether dull emitter valves
of ordinary valves are employed.
An ordinary dry battery, suitable
for dull emitter valves, might be
placed in one of the compartments
or, if preferred, a dry battery could
bz connected in each of the com-
partments.

Those readers who prefer to
mount the panel in an ordinary box
without any compartments may,
of course, do so.

Fig. 5.—A photograph. of the vear of the panel. Continued on page 98,
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THE CONSTRUCTION OF A HETERODYNE

WAVE-METER

Covermg a Wave-length Range of from 300—4,500 Metres

The following article describes how a_simple and reliable generator of local
oscillations for use in heterodyne reception of continuous waves and for other

purposes may readily be made.
By ALAN L. M. DOUGLAS.
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LOCAL oscillation genera-

tor employing a three-

electrode valve is of the
greatest value to the experimenter
when receiving continuous waves,
especially in the longer wave-
lengths where the loss in efficiency
due to the employment of seli-
heterodyning receivers is very con-
siderable. In addition, the in-
tensity of the oscillations is readily
controlled, and any desired degree
of coupling with the receiving
amplifier may be obtained. Again,
if suitably connected and accurately
made, the device may be
calibrated against stan-
dard waves and subse-
quently employed as a
wave-meter. Finally
there are many experi-
mental purposes for
which the oscillator may
be used in conjunction
with an ordinary reaction
circuitin order to produce
greatselectivity, or under
certain circumstances an

increase in signal
strength.
The instrument de-

tailed in this article is
remarkably simple in
adjustment and . opera-
tion, and, owing to the
na.tux eof the mductances
may be relied upon to
remain constant in opera-
tion at all times—
provided the Dbattery
-heating the filament does
not discharge itself too
tar.

Before examining the
constructional data let
us observe the general
design and arrangement
of the instrument. Frcm
the photographs, Figs. 1
and 2 (which show front
and rear views of the

device}, it will be apparent that there
are only two adjustments tobe made
for the production of continuous
waves of any frequency between
the range limits of the instrument.
This feature greatly increases the
usefulness of the heterodyne, and
is due to the introduction of
separate reaction coils into the
various oscillatory circuits instead
of adjusting the coupling of the
grid coil. This function is carried
out by means of the rotary switch
seen in the centre of the panel in
Fig. 3, and the scheme of con-

Fig. 1.—Front view of-osciilator.
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nections. will be observed from
Fig. 4. It will be seen that a
valve of the V 24 pattern is used in
the oscillator, and the low capacity
existing between the fitting and
also in the valve itself makes this

_pattern particularly suitable for

use in the shorter wave-lengths
where the frequency is abnormally
high. The reader is therefore ad-
vised to adopt this make of valve,
as it is also a very consistent
oscillation generator and most re-
liable. The filament circuit, it will
be observed, is arranged to in-
corporate a small rheostat
(referred to later on) with
the intention of allowing
the valve to work at about
5.4 volts from a 6-volt
battery, at which point it
appears to work best. A
variable rheostat might be
used, but this entirely
Apsets the working of the
instrument, and it would
not be suitable for cali-
. bration.

Let us now see what
materials are required for
the actual constructien of
the oscillator before we
_proceed any further. In
the first place an ebonite
panel 8 in. by 6} in. by
jin. thick will be required,
which might be finished to
suit. In the author’s case
this panel was obtained
with the edges already cut
and rounded off, which
saved a certain amount
of initial and more' or less
unpleasant work. Such
panels may be obtained
from several  supply
houses, and in this par-
ticular size are of great
use for any component
parts of receiving am-
plifiers, etc.
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Having" obtained the panel to
the dimensions already given, there
will also be required :— )
4 oz. No. 40 swg. d.s.c. copper

wire.

}1b. 18 swg. bare tinned-copper
wire and 3 yards systoflex tubing
for connecting up.

1 variable 'condenser having a
capacity of o.corz pF, which
should preferably have an air
dielectric in order that ‘the mini-
mum capacity may be small.

1 small fixed condenser of 0.0005 pF
capacity.

2 yards of No. 23 swg. ds.c.
Eureka wire.

¢ contact studs and nuts,
etc.

A 2-inch ebonite knob and
spindle, knob, etc.

About 6in. of }in. by 1 in.
springy phosphor-bronze
strip.

2 feet of No. 4 B.A.
screwed brass rod and
nuts.

4 in. by 4 in. by .oco2 in.
copper foil. V.24 valve
clips and nuts, etc.

3 ebonite coil formers,
which will be detailed,
and for which about
3%4in. by 12in. by }in.
ebonite sheet will be
required.

About 12 square inches
of. }in. ebonite sheet.

6 B.A. by }in. screws and
nuts, 6 terminals.

1 in. of }in. ebonite.rod.

1 V.24 Valve.

This completes the list
of component parts, from
which it will be seen that
nothing very formidable
is required, with the pos-
sible exception of the
variable air condenser.
This should be purchased
ready made, as it is
vital that the capacity
should remain constant. It is,
however, possible to construct quite
a satisfactory device oneself, if due
care is taken, but attention might
be drawn to the necessity for having
really rigic end plates. These
should be at least #ir. thick,
2 B.A. brass rod should also be
used for the side supports, as
greater rigidity is thereby assured.
Several excellent condensers having
metal end plates are now on the
market, and can be recommendeq ;
they may be obtained from adver-
tisers in this journal.

Turning now to Fig. 5, which
shows the construction of the
ebonite blocks carrying the neces-
sary coils, it will be seen that
circles have to be turned out of
the slabs to accommodate the coils.
In order to ensure these latter
fitting well, and as the depth of

~ winding may vary somewhat in

individual cases, it will be best to
make the coils first and turn the
holes in the ebonite later. The

various coils are all wound with
the No. 40 swg. d.s.c. wire in the
form of basket coils on a 1in.
ebonite former, which should be

Fig. 2.—View of instrument, showing grid and anode coils separat:d, and

ebonite spacing washers.

cut up into 33}-in. sections. The
first coil should have 75 turns’ of
the 40 d.s.c. wire, which will deter-
mine the diameter of the hole to
be turned in the first block for this
coil. At the same time another
coil of 75 turns may be made, as
these constitute the anode and
grid cols for the first or lowest
range of the oscillator. The wave-
length range of this set of coils is
from 300 to 760 metres.

The overall diameter of this coil
will probably be approximately
1§in. The hole in the slab should

G2
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therefore be turned out to about
1§in., and a separator, to ensure
correct coupling between the grid
and anode coils, consisting of a disc
of }-in. ebonite sheet 1%in. dia.
(with a 1-in. centre hole, through
which, of course, the former passes),
should be made. While the coils,
etc., for the first range are therefore
newly made, we can assemble the
complete oscillatory circuit for this
range in the following manner.
The slab, having the hole turned in
its centre, is laid on the bench on
a sheet of glass and one 75-turn
basket coil placed in it, the leads
being brought out. The
separator is then inserted
and pressed down in the
first coil. The former
is placed through the
separator and the first
coil and the second coil
put into position on the
former until it is also
lying within the slab of
ebonite. The leads from
these are brought out and
a little paraffin-wax is
poured into each coil so
as to hold the entire
assembly firmly in posi-
tion. The first range slab
is' now complete.

The coils for the second
oscillating system can
now be prepared if de-
sired, and the anode
coil for this group may
consist. of Is50 turns of
the same wire
as previously
used on the
same size for-
mer : this will
occupy  just
under a 2-in:
' holein theslab,
so that the
recess may be
turned out to
this diameter.
Fig. 6 will
make clear the appearance of the
slabs and the method of turning
the cover disc for the last coil,
whilst the photograph, Fig. 4,
shows at the bottom right-hand
corner two of the separator discs.

Another of these latter discs
may, now conveniently be turned
up, so as to space the second grid
coil from the anode coil, and the
grid coil itself, consisting of 6o turns
of the No. 40 d.s.c. wire, placed in
position.© The leads from these
coils should be brought out at the
top and bottom of the slabs
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respectively, and are to be well
separated.

Wax can be used to fill up the
interstices of . the coil and make
the whole second range slab com-
plete as before.

At this point it will ‘be con-
venient to note that the screen
which is fitted over the first range
coils may be made. This consists
of a plate of thin copper sheet ot
ithe same area as the slab and
having tour holes punched through
its corners, so as to anchor it
firmly in the guide supports for the
coils, and is necessary to prevent
the proximity of the large colls
minimising the production of oscil-
lations in the lower range. It is
cut from sheet copper and electri-
cally - connected to the junction
between the H.T. — and the’
L.T. +, as shown in the circuit
diagram, Care must be taken to
see that none of the fine wire leads
from the coils are in danger of short-
circuiting on this plate, and grooves
should be fitted along the surface
ot the ebonite where these wires
pass out.

Connections to the range slabs
are made by means of small 8 B.A.
cheese-headed brass screws attached

MODERN WIRELESS
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Fig. 4.—Layoul of underside of panel and wiring scheme
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Fig. 3.—Layout of top of panei,
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to the underside of the small range
disc, and which can be clearly seen
in the figures. A row of screws
along the top connects the anode
coils in circuit, and a similar
row at the foot connects the grid
coils; the common wire being that
attached to the linked screws in
each case. The construction of
the highest range coils may now be
undertaken, and the hole for this
will require to be 2}in. diameter
in its slab. The anode coil con-
sists of 300 turns of the No. 40 d.s.c.
wire in the 1-in. former, with the
separator as before, and the grid
coil 140 turns of the same wire on
the same size of former. The
cover-plate shown in Fig. 5,
which protects this last slab, may
be made and attached if desired,
the leads from the coils having been
brought out and theslab filled with
wax as in the previous cases. This
completes the construction of the
coils, and it omnly remains to
exaniine their method of mounting.

This is carried out, as will be
seen from the figures, by means of

B.A. screwed brass rod attached
’EZ) the rear of the panel and passing
through four holes in the corner of
i'1¢ slabs. No special instructions

B
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Fig. 5.—Ebonite coil holders and detatis of switch arms.

are necessary here, as the rods are
screwed into tapped holes in the
panel and the slabs held in place
by means ot nuts and washers
suitably disposed on the rods.

The next item to which atten-
tion should be directed is the con-
struction of therange switch which
can be seen in the photograph,
Fig. 1, and also in detail in
Fig. 6. This has, as will be seen,
three arms which make contact
simultaneously with three different
sets of contact studs. One of
these arms controls the anode coils,
one the grid coils, and the third the
capacity introduced by rotation of
the condenser knob. This is less
relatively on the shorter range than
on the other two. The construc-
tional details are clear from the
figures, it being merely necessary
to say that care must be taken,
should the kmob- selected for this
switch have a metal bush, that
only one of the three arms be in
contact with this. Connection to
the other two is made by means
ot flexible rubber-covered wire
soldered to the contact arms and
brought through appropriate holes
in the front of the panel. In con-

necting up it is so far immaterial
which arm is which, as long as the
proper sequence of studs is adhered
to.

This switch is mounted in the
centre of the panel in any manner
convenient to the reader, as it is a
purely mechanical job and may be
constructed in various ways at
will.

The next item will be the fila-
ment rheostat, which is a very
simple job. Itis of such a nature
that the valve burns at a fixed
temperature all the time, provided
that a six-volt accumulator reason-
ably charged is used. The resist-
ance is I.4 ohm, and this made
from 2 yd. of No. 23 swg. ds.c.
Eureka or other resistance wire
wound on a short length of r1in.
diameter ebonite rod and affixed
to the underside of the panel,
beneath the range slabs. Two
6 B.A. by 4-in. brass screws inserted
from the front of the panel serve to
hold this in position.

The clips for holding the valve in
position may be made, if desired,
from the same material used for
the arms of the rotary switch, but
at least one contact should prefer-

-
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Fig. 7.—Theoretical circuit diagram.
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;ably be -rigid. ‘The method of
attachment can be seen' from the
photograph, and it is of importance
that the valve should be so fitted in
order that the anode-grid con-
nections on the various circuits
may be short.

The wvariable air condenser
already referred to may be affixed
to the panel as shown, and in this
case again the terminal or other
connections should be placed so
that they are near to the switch.
A condenser having rigid plates
and a perfect contact with the
rotating spindle should be used
in order that inaccuracies may not
arise.

The L.T. and H.T? terminals can,
of course; be of any desired type,
and the telephone contacts (which
are normally short-circuited) might
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Fig. 6.~—Assembly of coils and
swilch.

be either terminals or, better still,
an appropriate plug connection,

This completes the description
of the oscillator, a final word in
connection with the wiring being
nécessary. Should oscillations not
be produced on one of the ranges,
the connections to the grid coil of
the range in question should be .
reversed; this may be effected by
means of the screws connections
already referred to. It may save
trouble if it is remembered that
when winng up the coils, if the
direction of winding of each pair
is the same, then if the connection
to the grid is taken from the inner
end of the first coil, the connection
to the anode will come from the
outer end of the second coil.

Fig. 7 shows the theoretical
wiring scheine.
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Ultra Long Waves

T is likely that we shall
I hear a good deal in the near
future. of the use of ultra-
long waves for wireless trans-
missions, particularly those over
great distances. Very short waves,
.of which we spoke.some time ago
in these notes, have the great
advantage = that they can be
focused by means of suitable
parabolic reflectors into a beam
or pencil. and so directed in a
sttaight line. .As we saw, very
successful tests have been made
with waves ranging from 1} to
15 metres, the
directing properties
of the transmitter
being such that
signals could not
be picked up by
stations half a mile
off a straight line
jo'ning transmitter
and Treceiver.
Against this, how-
ever, must be set
the fact that, speak-
ing generally, a very
short wave-length
means a very short
range ; the writer
believes that 100

e —

may become a ““‘blind spot” to
short waves during. the hours of
daylight, but be able to pick up
long ones. By night these effects
will not be quite so marked,
though, other conditions being
equal, the long waves will still give
rather more powerful signals.

How Short Waves Dissipate
Energy
This is due chiefly to the con-
dition of the upper atmosphere.
Through a medium which is a

perfect dielectric wireless of all
kinds pass without loss of energy,

~ Above-&-bolow tho s
roadeas z‘%Velengﬂxs

so approaches more nearly the sur-
face of the earth.- Even the middle
layer may at times become ionised.
The longer the wave the more
sharply will it be reflected back to
earth by the ionised layers, and,
conversely, the shorter it is the
more will it tend to dissipate its
energy in the conducting or semi-
conducting portions of the atmos-
phere. The advantage of using
great wave-lengths for stations that
must be able to rely upon covering
huge distances at any time during
the twenty-four hours is mnow
apparent.
Wave-lengths near
Audible Fre-

quencies

The highest wave-
length now in
commercial use is
that of Bordeaux,
which  transmits
on 23,450 metres ;
but it is likely that
before long we shall
see stations using
100,000 Or even
300,000 metres.
At 23,450 the fre-
quency is 12,793,
which approaches

miles is the greatest
distance over which 8
such transmis-

sions have been .
attempted up to date. - Even waves
of far greater length, that is to
say those which lhe between 180
and 1,500 metres, are very much
affected by a whole host of varying
factors. Their range is enormously
increased at night time, they are
much affected by the dampness or
dryness of the soil over which they
travel and they are very liable
to be deflected by ranges of hills,
especially in the daytime. Thus a
receiving station situated in a valley

4|||

Fig. 1.—A typical aerodrome transmitting station.

but if the medium loses its dielectric
qualities and becomes more and
more of a conductor there will be
considerable losses by absorption as
waves travel through it. Further,
in such conditions short waves will
dissipate a much greater proportion
of their energy than will long
ones. By night only the outer
portion of the. atmosphere is
ionised, but during the hours of
daylight the ionised conducting
layer rapidly increases in depth and

95

the upper limit of
audibility. At
100,000 metres it
would be 3,000 and
at 300,000 ' only
1,000.. Either of these last is well
within the compass of the human
ear. In fact, a frequency of 1,000
is only a little above the average
for broadcast transmissions; low
frequency transformers intended
for receiving telephony are usually
designed for an average frequency
of 750 cycles a second.

The use of ultra-long wave-
lengths, then, opens up the way
to entirely new fields in wireless.
Experiments already made in this
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country and in France have shown
that extremely good results are
obtainable. It may well be that
the adoption of wave-lengths from
four to twelve times the length of
any now in use will go far to solve
the pressing problem of the over-
crowding of the ether.

Atmospherics and Long Waves

There can be no doubt that it

will result in longer ranges for given
power and that it will render long
distance wireless transmissions
much more reliable than they are at
present. One difficulty, however,
will probably arise, and that is the
question of preventing interference
from atmospherics. Anyone who
has experimented with a very

large tuning inductance, one with.

a value of the order of 2,500 micro-
henries, when atmospherics were
at all- bad will have found that
certain of them come in not as
scraping or tearing no‘ses, but as
loud musical notes.
This would seem
to show that as we

The chief home stations, in
addition to these three, are now
Manchester, Guernsey and Ren-.
frew, so that wherever one’s station
may be- there is always a wide
choice of home transmissions at
different ranges. Beyond these
there are the stations at Le Bourget,
St. Inglevert and at Rotterdam,
all of which are to be heard at
frequent intervals transmitting
weather reports or ascertaining
from pilots the position of their
‘planes.

« Ground ** Transmitters

Croydon, perhaps the best known
of all aerodrome stations, has an

imposing aerial of the twin four-.
‘wire cage type 250 .feet in length,

suspended between lattice girder
masts 130 feet high. The trans-
mitter is Marconi built, and follows
the lines of Fig. 1, which shows a
typical aerodrome transmitting in-
stallation: At Croydon the oscilla-

approach 100,000
metres we are
coming near the
wave-length of at .
-any rate some at-
mospherics. As

v, a_o Va
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delivers 140 milliampéres at 1,700
to 2,000 volts.

Aeroplane_ Sets

The original R.A.F. aeroplane
transmitting set is seen in Fig. 2,
and the Marconi commercial ’plane
set in Fig. 3. The latter is now in
universal use on British passenger
‘planes. It is known as the A.D.z
and consists of a modulator and an
oscillator, with choke control. The
valves .are of a special aircraft
pattern, rated at 6o watts. A.wind-

" driven generator supplies 600 volts

to the anodes. The ranges of this
transmitterare : Continuous Wave
200 miles, Tonic Train 130, and
Telephony 100.

In favourable circumstances the
telephonic range given above is
considerably exceeded ; recently
a 'plane was in direct verbal com-
munication with Croydon from the
time of leaving the aerodrome until
it was over Le Bourget. Croydon,

however, wuses a
very powerful
receiver with four

theirstrength is in-
finitely greater
than that of any
transmission, very

[

stages of high-fre-
quency amplifica-
tion.

’Plane Ranges
The amateur

M{ using two H.F.
stages may

N

feel
quite satisfied with
his cet if it will
bring in aeroplane

serious interference
might be expected
if their tuning
approximated . to
that of received
signals.

Aerodrome Stations.

Most wireless men can remember
the time when broadcasting did not
exist and.when the experimenter
who was working in the daytime
on telephonic reception was almost
entirely dependent upon the air
stations. - The Eiffel Tower could
usually be relied upon for some-
thing during the afternoon, and at

night there were the amateurs.-

F:L., however, had then, as now,
a wave-length of 2,600 metres and
was, therefore, outside the scope
of short wave: work, whilst the
amateurs, then working on 1,000
metres, ~were rare birds before
nightfal_l'.‘ It was on Croydon,

Lympne and Pulham that® we"
relied ‘ch’efly, and ‘to-day they are
as useful as ever, for they are
always to be found at work during
flying hours.

Fig. 2.—The original R.A.F. aeroplane {ransmitting set.

tor is duplicated, two s500-watt
valves being used in parallel.
The input is 1} kilowatts. The
high tension supply is obtained
by means of a transformer from the
mains, the stepped up voltage
be.ng 7,000..
pa‘r of valves, as seenin the draw-
ing. This rotary transformeris one

of the blots on Croydon’s otherwice

fair escutcheon, for every ex-
perimenter knows its loud hum,
which can be heard the moment
the switch is thrown over.
Croydon’s ground to air telephon:c
range is 200 miles.

The other stations are fitted-with
the Service (R.A.F.) Transmitter
type - 56, though in some caces
modifications” have been made.
This transmittér uses ‘the E 9B
250-watt valve, and is rated at
1 kilowatt. The anode supply is
obtained from a generator which

0b

This is rectified by a - signal

telephony at from
25 to 30 miles.
W h this combi-
nat:on the writer.
has on several
occasions heard-

_pilots stating that they weré just

leaving or arriving at the French
coast, thé point given being about-
80 miles from his aerial. But these
receptions took place on parti-
cularly favourable days when the
strength of all distant
stations was above the normal.
To pck up ’'plane transmissions’

~demands quck and accurate tun-

ing; quck because ‘the pilot’s
replies or queries are uéilally very
short, and accurate since these
comparatlvely feeble transmissions
allow little or no margin ‘of error.
If your set is tuned carefully
to Croydon’s wave-length it will not
usually be necessary to touch either
A.T.C. or C.C.C. in order to catch
a message from a plane to which
he is speaking. It is best to work
with the coupling between A.T.I.
and C.C.L. or the reaction coupling.

Tiny variations in these, the latter
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especially, generally suffice to en-
able one t6 obtain the necessary
sharpness of tuning.

Reaching the Short Wave-lengths-

Many people find it very difficult
indeed to get down to 180 or even
200 metres with sets that are not
built specially for short wave work ;
in fact, quite a number of experi-
menters complain that they cannot
tune in the amateurs at all success-
fully now that they are working
on ‘the very short wave-lengths.
The ‘cause of the trouble may lie
at several points in the set. When,
for instance, high frequency trans-
formers are fitted, these are seldom
so wound that they will tune down
efficiently’ to below 250 metres or
thereabouts. It will be found

better to substitute the tuned plate

method of coupling, using as anode

inductance coils of

the smallest possi-

ble self capacity. £
Again, four-pin

valves seated in

moulded ebonite

holders make

matters difficult

owing to the fairly

large capacities ex-

isting not only

within the wvalve

but also between

the sockets, wh'ch

are separated by 4

an excellent dielec-

tric. The comb’'ned
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capacity such as that used is very
great. The result is that reception
is very poor, and that the set falls
in oscillation at the slightest.pro-
vocation.

A moment’s thought will show
that when the condenser is in series
the old rule about using the biggest
inductance and the smallest
capacity does not apply. It holds
good only when the coadenser is

in parallel. When it is in series it
is a sound rule not to let its
capacty be reduced  below

ooo25 uF. Henece, if its maximum
capacity is .oor puF the pointer
should not be turned below 45
degrees ; if .0005 uF, then go degrees
should.be the lowest limit.

Unsuitable Wiring

The wiring of the set, again,
may be so carried out as to make

The Aerial at Fault

Sometimes it is not- the set but.
the aerial thatis at fault. Amateurs
are occasionally fired with the idea
of erecting a very large aerial whose
roof consists of many parallel
wires. Though excellent for long
wave reception, such a contrivance
will not give good service on the
shorter wave-lengths. The capacity
of a standard amateur aerial con-
sisting of twin wires 60 feet long,
separated by six foot spreaders and
suspended 30 feet above the ground
is about .o003 pF. Every added
wire increases the capacity and
therefore the natural wave-length
of the aerial. You can load an
aerial up to many times its natural
wave-length, but any attempt tc
receive short waves with an aerial
of large capacity will result eithe:
in no signals peing heard at all, o1

in their coming in

HECHOKE

with  very poot
strength.

Aenal insulation
is another particu-
larly important
point to notice in
connection with
short wave recep-

' tion. -Most of the
losses that take
place in the rece.v-

Ly

ing aerial are due to
currents passing by
capacity through
the insulators. The

h-ghér the  fre-

capacitiesin a fotir-
pin valve mounted
in this way may
amount to as much
as .00006 pF, which
is quite sufficient
to make it very
hard to reach the short waves.

The Series Condenser

A point frequently overlooked
is that the aerial tuning inductance
may be much too large, making it
‘necessary to turn the pointer of the
series mounted variable condenser
almost to zero. One occasionally
comes across a friend who complains
bitterly about the feebleness of a
particular station’s transmissions.
He has done everything that he
ought to have done, he explains,
placed the condenser in series and
obeyed all other rules. Examination
generally shows that the con-
denser to bring in this station must
be set at something under 1o degrees.
This means that the aerialis practic-
ally cut out, for even at high fre-
quencies the reactance of a tiny

Fig. 3.—The Marconi Commercial’ Plane set,

it quite unsuited to work at very
high frequencies. On the longer
waves a certa:n amount of capacity
between plate and grid leads may
not give rise to appreciable ill
effects ; but once we descend to
the short waves the presence of any
such capacity is felt at once. It
puts up the natural wave-length of
the circuits, making it some-
times impossible to tune below
certain fairly high limits satis-
factorily, and it increases very
markedly the tendency to self
oscillation.

To make the set efficient on short
waves .re-wire it, eschewing in-
sulafed leads and wusing stiff bare
wire. Keep all wires as short as
you possibly can, separate them
well and see that no two run
parallel and close together.

97

quency the more
easily will currents
escape ; hence on
short waves it is
naturally essential
to reduce insulator
capacity “to its
smallest possible Limit.

LaMBDA.
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The Bay-Brooke Co., Ltd., of
Harborne, Birmingham, send us.a
specimen of their valve templates.
This consists of a square of glazed
cloth having printed on it the
correct spacing of the valve pins
and the pencil screw, together
with two circles. The outer circle

-is the average diameter of an R

valve and the inner circle is the
average diameter of an Ora, Edi-
swan A.R.,, Dutch, Cossor or
Xaudion valve. The back of the
template is covered with a special
adhesive composition which readily
adheres to ebonite.
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Fig, 6.—The actual wiring diagram.
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Fig. 7.—The box dimensions.

Continued from page go.

A complete blue print, containing
both a full sized wiring diagram,
similar to Fig. 6, and also a full
sized panel layout, as in Fig. 4,
only larger, is obtainable from
Radio Press, Limited, D2vereux
Court, Strand, W.C.2, for the sum
of 1s. 6d., each. These blue prints
are produced purely for the conveni-
ence of those of our readers who
desire them.
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SINGLE-LAYER INDUCTANCE COILS
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EDITORIAL NOTE.—T}ze following article, which is a reprint of a publicalion issued by the
Bureau of Standards of Washington, will be found to be exceedingly useful to all who desire

to obtain accuracy in their radio frequency measurements.

If the coils described are wound exactly Yy

as indicated and used with variable condensers, the value of which is accurately known, the experi-
menter will be able to construct o calibrated wavemeter with great ease.

WING to the increased interest in
O radio-frequency measurements, this
paper has been prepared, giving ratheér
detailed instructions for  the construction of
a series of single-layer inductance coils suitable
for radio-frequency standards. Coils of this
type have many uses in the laboratory where
a fixed inductor of a known inductance and
having a small radio- frequency resistance is
desired. This type of coil in conjunction w1th
a high-grade variable air condenser such as
the Bureau of Standards type forms a very
dependable and accurate wavemeter.

This series of inductors, seventeen in number,
have been designed to cover the approximate
inductance range.of 8 to 5,000 microhenries.
Beginning with the smaller coil, each succes-
sive coil has approx1mate1y 1.5 times the induct-
ance of the previous coil. The following table
gives the approximate values of inductance of
each of the coils in the several groups :

Coil Inductance
designation L
number. Group. microhenries,
1 5 T 8.0
Z4 g 1I. 12.0
= I1. 17.9
4 II. 26.7
5 2 I1. 40.
6 : II1. « 59.8
7 I11. 89.4
8 I11. 134.
9 III. . 200.
10 IV. 29q.
I IV. 447.
2 IV. 669.
13 IV. 1000,
14 V. 1495.
15 . V. 2235.
16 V. 3342.
17 V. 5000.

* Prepared - by J. L. Preston, Physicist, and
M. S. Strock, Assistant Physicist. -

L)

The several coils have been designed and

-grouped so that the coil rings for the coils in

groups II, ITT and IV are cut from the waste

Arom the rings in group V. The coil in group I.

(one coil only) is small and is therefore grouped
by itself to avoid design difficulties.

No definite spec1ﬁcat10ns for size and kind
of wire can be given. It is probable that after
the complete series of coils have been made,
either in sheet or moulded materials, sufficient
measurements can be made to determine these
factors. It is possible to use various kinds of
solid conductor such as bare copper, tinned or
nickelled bare copper, enamelled copper, single
ordouble cotton-covered copper,single or double
silk-covered copper. All other factors being the
same, when solid copper wire is used, the bare
wire would .be preferable. This is because
(1) such wire does not add another dielectric
in the field of the coil, and (2) cotton, silk
or other such fibres may contain a percentage
of moisture which will further add to the dis-
tributed capacity of the coil. When bare
wire is used it would seem preferable, from
the standpoint of appearance and also because
of certain electrical and mechanical advan-
tages, to use either tinned or nickelled wire,
The uncoated wire will become discoloured
and form-an oxide coat which is not a good
dielectric. Furthermore, the tinned or nickelled
wire is more easily soldered. 1If silk or cotton-
covered wire is used, it is -probable that the
silk would be preferable, but for general use
it cannot be definitely stated that the advan-
tage gained would be sufficient to demand its
use. The use of solid enamelled wire may add
to the appearance of the finished coil, and for
the coils having sufficiently large winding
pitch the electrical characteristics may for
practical purposes be comparable to those of
cotton or silk-covered wire.

High-frequency (" litzendraht ”’) cable can
also be used. It is understood that high_
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frequency cable employs two
types of dielectrics (insulation)
initself. The individual strands
are of small diameter wire,
enamel-covered, and the as-
sembled cable is given a single
or double serving of silk. This
outer covering is essential to
protect the fine wire and the
enamel - insulation underneath.
If high-frequency cable is used,
it is very important that it
pass certain requirements. Two
important requirements are,
that each individual strand
should be continuous through-
out the entire length of the
‘cable and each strand should
be insulated from every other
strand throughout the entire
length. As to the size of the
wire, it would seen that, for
mechanical reasons, the wire
should not be much larger
than No. 18* (B. & S.). This
limitation permits of the use

of high-frequency cable as

large as 48 strands of No. 38t
wire. '

*-Approx. No. 19 S.W.G.
t Approx. No. 40 SW.G.

C00000O0000CO0000000o0

Practical Hints on
Using the Tables

000000000000000080000a

T will be noticed that the in-
ductance of the coils is given
in microhenries. To calculate

the wave-length with these coils it
is only necessary to use the simple
formula (wave-length in metres)

A=1885vL xC

L in microhenries and
C in microfarads

Every wireless club should have
an accurately calibrated variable
condenser of good make, aga:nst
wh.ch the members should be
able to calibrate their own vari-
able condensers. If the reader is
able to calibrate a variable con-
denser, then with the aid of these
coils and the data there given, he will
‘be able to determine wave-lengths
accurately.

These coils cover a wave-length

OO00O0O000

O8000Cc00
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Fig. 1, Delails of the coil formers. Dimensions qrve given in the
table on the next page.

range of from the shortest waves
now in use up to just over 4,000
metres -with a .oo1 pF variable
condenser. In Figs. 1 and 2 all
dimensions are given and con-
structional details furnished to
enable the experimenter to build
up his coils to the best advantage.
The small tables in Fig. 2 may need
a little explaining. The column
marked SYM means symbol and
refers to the symbols used in the
figures. Column 2z marked REQ
raeans the number required. Thus
in the first table where under REQ 8
is given thisindicates thatin mak:ng
the coil you will require eight ribs.
S.milarlytwo brace rods are required.
The columns marked with the
letters A to K refer, of course, to
the various letters in the diagram.
To give one further example, also
taken from the first table, the
radius of the coil marked B in the
diagram and in the table is 5.12
centimetres. When ‘the purpose
of these tables is grasped the
reader will find it very easy to use
them. P.W. H.
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A REUNION
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Arrangements have been made for
the Annual Reunion Dinner for
past and present officers of the
W /T School and Squadron,- Royal
Air Force, to take place in London,
on December 5. It is to be
regretted that it will not be possible
to issue direct invitations this year
to all ex-officers interested, owing
to the fact that certain records,
containing lists of addresses, have
been mislaid. The Secretary will
therefore be glad if those concerned
will regard this announcement as a
personal invitation. Applications
for tickets (which will be ten
shillings, inclusive) should be made
to the Secretary, Reunion Dinner,
Wireless School, R.A.F.,Winchester.
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HE autumnu publishing season .

of Radio Press opens this

month with th= appearance
of a group of new books of great
interest to all types of wireless
enthusiasts. Daztailed announce-
ments regarding their date "of
publication appear elsewhere in
this magazine, and it will bz seen
that thay appsal to all classes.

Readers will be interested to learn

scmzthing of their principal con-

tents,"and we give on this page a

general outline of thz scope of each

bock.

Radio Valves and How to Use
Them. By John Scott-Taggart,
F.Inst.P,

This volume constitutes a com-
plete course in ths thesory and
operation of the thermionic valve,
commencing with such elem:ntary
considerations of its working as
will enable the absolute b:zginner
to tackle the subject easily and
leading right on to the theory of

such recent developments as the,

Flewelling circuit. The text of thz
book takss the form of question
and answer, the questions having

bzen carefully fram:d to bring up’

the difficulties which perplex begin-

ner and advanced experimenter

alike in such a way as to settle the
problem once and for all in the
mind of the reader. A special
feature of the b)ok is the plentiful
use of pictorial diagrams, which
have been specially drawn to show
the relation between a theoretical
circuit, diagram and the actual
wmng ‘of the corresponding receiv-
ing set.

Twelve Tested Wireless Sets and
How to Build Them. By Percy
W. Harris.

Probably one of the most popular
writers of constructional articles,
Mr. Harris has describ:d in
MoperN WIRELESs and Wireless
Weekly a large numbsr of ex-
tremely practical and useful receiv-
ing sets, and certain of these
designs are brought together for the
first time in this book,-together
with information and description
not previously pubhshed A new
set of special interest is a three-

valve Reinartz receiver of original®

design, incorporating a stage of

high-frequency amplification * in

such a way that the original
virtues of the Reinartz circuit are
preserved.

Every set has been constructed
by the author himself and exhaus-
tively tested, and therefore the
reader may feel confident that each
one is a thoroughly practical
design. The earlier designs have
bzen amplified and several addi-
tions suggested by the experience
of readers have been made.

More Practical Wireless Circuits.
By John Scott-Taggart, F.Inst.P.
Another biok on the general

lines of ths perennially-useful
‘‘ Practical wireless valve circuits.”
Bszsides a great variety of standard
circuits of all sorts, the volum=
contains all the latest developments
in super-regenerative, super-hetero-
dyne and reflex circuits, in-
cluding ST75, ST 76, STIoo and
a numb>r of original and hltherto
unpublished circuits. Each circuit
is accompanied by a short descrip-
tion and some useful notes on its
working. Correct values of all the
components in each circuit are
given.

500 Wireless Questions Answered,
By E. Redpath and G. P. Ken-
dall, B.Sc.

One of the first things that the
bzginner in wireless discovers is
that there is an amazing difference

bztween understanding the general’

principles as expounded in an
elementary text-book and possessing
the really practical and detailed
knowledge  required to construct
and operate wireless sets success-
fully.
Auswered *’ has been compiled for

the express purpose of-bridging the

gap and solving all the problems
which confront the bzginner when
he turns to the pr|a.ct1ca1 side of
wireless, explaining the *why”
of many things which even the
more  experienced
often does not understand.

The volume is broken up into
sections covering all the principal

" branches of the science and is’

I02

e 500 Wireless Questions

experimenter-
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provided with a very full index, so

‘that any required piece of informa-

tion may bz readily found.

Pictorial Wireless Circuits,

Oswald J., Rankin.

The ideal book for the beginner
who finds it difficult to wire up a
set from a circuit diagram. Each
component is represented pictori-
ally and the actual wiring is shown,
so that no technical knowledge is
required to assemble a set. A
variety of gocd standard valve
and crystal circuits are given, each
accompanied by useful notes ard
the values of the components,
besides a miscellaneous section of
switching arrangements, etc., and
a useful data section,

Wireless Sets for Home Con-
structors.. By E. Redpath:

Mr. Redpath is well' known to
the wireless public as a writer of
sound and practical constructional
artrcles and as this book contains a
collectxon of his mostsuccessful sets,
together with previously unpub-
lished descriptions of several new
sets of original type, it should meet
with a ready welcome: The ‘original
constructional articles have been
enlarged to- include explanations

By

.of the theory and operation of the

sets, and much useful and interest-
ing matter has bzen added.

Full instructions are given for
making a variety of sets, both
crystal and valve, the latter includ-

- ing examples employing from one

to four valves.
Home-built Wireless Components.
This book constitutes a veritable
encyclopedia for the man who
makes his own ccmponents. It
contains detailed instructions for
the construction of every type of
component part by the best
methods, and has whole sections
dealing thh such things as valve
panels, variable grid leaks, frame
aerials, coils and coil-holders,
resistances, variable condensers,
switches, crystal detectors, poten-
tiometers, and fixed. condensers,
and is unusually fully illustrated.
An invaluable book in the work-
shop.
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(Continued from page 79.)
stages of H.F., the standard H.F.
transformers b2ng used for in-
tervalve coupling, followed by
-3 L.F. intervalve transformers.

Components

The components comprise high-

and low-frequency transformers,
anode reactances, condensers (baoth
fixed and variable), series parallel
switches, the famous L.F. trans-
formers, rheostats, coil-holders,
crystal detectors, the new patent
R.I. eliminafor for cutting out in-
terference, and various switches,
etc., uszd by expzrimenters.

The most interesting of all the
components are the new improved
H.F. and variable intervalve re-
action units specially designed for
panel mounting; these are self-
contained, 'with-switches, and can
b= fitted to any experimenter’s
panelin a few minutes by usingthe
scale of the component as a drilling
template. In the case of the
variable intervalve reaction wunit

IN

a special drilling template is pro-
vided.

RaDI10 SUPPLIES, LTD., are show-
ing a spzcial line of broadcast
apparatus: apparatus for the use
of experimenters, and components
to suit constructors’ licences which
have just bzen issued. They have
also a special line in low -fre-
quency transformers, telephones,
and thezir wall-known Electronits
crystal. They are also showing
high-tension batteries of superior

quality.

THE STERLING TELEPHONE AND
EvectriCc Co., LTD., are showing
their well-known line of receivers,
including the combined Valve-and
Crystal Receiving ‘S&t, two-valve
long-range receiver and four-valve
long-range instrument. They are
also exhibiting their Radié  unit
svstem, Baby, Standard
Magnavox loud-speaksrs, and a
variety of component parts for the

_experimenter, including their new
variable air condensers (square and

low).

and-
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FROM A READER.

DEar Sirs,—I have recently put
up the ““ All Concert” set de-
scribed in the September number of
MopERN. WIRELESS, but instead of
a box I used a panel, 0.5 micro-
farad between H.T., ahd 3 megohms
gridleak. '

The results are excellent. Last
night I got Radiola on the loud-
speaker and E.ffel Tower also ‘on
previous night. Using- - head-
phones, I have had most Con-
tinental stations. I have not had
many English stations, as I am
too near 2LO, and have not as yet
had a chance of working it between
3.30 and 4.30. My aer.al is about
50 feet high and a twin of about
35 feet long lead-in about 20 feet.
Valves, 2 Ediswan (A.R.), 1 Mullard
Ora as detector.

One day, when I can-find the
energy, I intend to have a shot at
America. . )

Many thanks.for the excellent
circuit. Yours faithfully, M:R.C.S.

Upper Norwood, S.E.

A FRENCH HIGH-POWER STATION.

The giant aerial tuning inductances at the St. Assise station, near Paris. "This station cOmmunicates divecl with America.

103
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(Continued from page 74.)
oscllations appearing in the tuned
anode circuit consisting of the
inductance L. shunted by the two
condensers C; and C,, C, being
the variable condenser. The
bottom of the circut L, C; C
is connected through the grid
condenser C; to the grid of the
second valve, a gridleak R, of
about two megohms resistance
being . connected in the position
shown. In the anode circuit,of the
.second valve .is the reacgion coil
L, which is variably coupled to
the - inductance L., and in this

anode circuit we also have  the’
telephone; T shunted by a fixed:
condenser C, of 0.002 uF capacity.

It is important to see that the

coil L, introduces reaction into the
circuit L,, C;, C,, and not reverse
reaction. Itis therefore important

to try reversing the leads to L,

to see which way round gives the
best results. The inductance L,

may consist of the same number of:

turns, etc.,.as the inductance L,
in Ihg. 3, while L, may consist of
the same number of turns, etc., as

November 1923
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Fig. 7.—The Sfys circust,

L, in Fig. 3. - The reaction cojl
L, in Fig. 5 may consist of 50
turns of No. 26 gauge double cotton
covered wire wound on a 3} in. tube,
slipping over the inductanceL,.
Fig. 6 shows how the different
components are wired up. This
method of illustrating them should

prove of assistance to those who
are not yet familiar with the use of

_ circuits.

We now come to the ST 75 circuit
which appears to enjoy considerable
popularity.’ This circuit is a°
development of the ST 34 shown

(Continued on page 117,)

«Fig; 8.—The above circuit shown in photographic form.
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: SOME CAUSES OF POOR RECEPTION :
E- By R. W. HALLOWS, M.A., Staff Edilor. E
g Are your signals mysteriously weak ? Tohis article may help to solve your reception 0
e problems very rapidly. &
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HERE is probably no wireless en-
I thusiast who has not had experience

at one time or.another of weakness in
reception, whose cause was most difficult to
trace, if, indeed, it did not baffle all attempts
at finding a splution. The most curious cases
are those in which the lack of strergth is per-
manent. A set known to work perfectly under
normal conditions is installed in a  certain
locality, and straightway it refuses to produce
more than a fraction of the volume of scund
that should be heard in its telephonesorloud-
sp°aker
If no fault is to be found with aerial, earth-or
batteries, the only conclusion that one can come

ing sets are'giving good results, nothirg can be
done witb that in use in a certain house. In
this. case there is somethirg in the building
itself—an iron frame, an iron staircase, or even
acomplicated system of water or heatirg pipes
that is providirg a screen suficient to deflect
impulses. I came across an instance of this
some months ag> when I was on a visit to the
West Country.

The set wasa Burndept four-valverin perfect
condition, but even when a Brown’s. micro-
phone amplifier relay was added it could not be
made to work a loud spzaker. The only
broadcasting station that was audible at all was
Birmirgham, whose transmissions came in very

to is that this weakly. All
particularlocal- kinds of ex-
ity isa blind or pedients were
partly btind tried, butresults
spot. Such didnotimprove.
places are quite Eventually
numerous.Poor- _ Pagrenepsor.  Someone  had
nessofreception ; 55nmnes  the imspiration
in them 1is _fefrecrny CONDLLTING SURFACE MG MILES” : of. riggirg up a
cgused some- Fig. 1.— Zenneck’s calculation of the effect of surface losses upon the range of frame ae;nal,
times by the a given transmitling station. and a consider-
presenceoflarge able increase in

masses of semi-metallic substance such as‘the
slag heaps that are to be found round: Sheffield
—a notorious blind spot—and other towns
where iron and steel are worked. - Or it may be
that the soil is of such a porous character that
it becomes rapidly dry and parched for some
distance below the surface. Over dry soil
wireless waves travel extremely badly. It has
been calculated (Fig. 1) that a transmitting
station whose rangez over a perfectly conductirg
surface would be 1,000 miles, may not be able
to cover more than one-twentieth of that
distance over arid areas, and these figures
accord well with observed facts.

A blind spot can always be identified by com-
paring the performances of other receiving
sets in the same neighbourhood. If all of
those in one particular area are affected, the
cause must lie in local conditions. Sometimes,
however, it will:occur that, though neighbour-

103

signal strergth was at once obtained. The set

‘is. now used ‘with an indoor aerial suspended
rouzd _the cornice of the room.
‘strength and range are both excellent, but

Its .signal

whenever the outside aérial is tried, the same
poor results are obtained. I cannot explain
why this shou'd be, but anyone who is similarly
circumstanced may find that his difficulties
are solved by the adoption of an indoor aerial,
for I have known several other cases of the
same kind in which it has given much better
results than the normal outdoor aerial.

If signal strength varies considerably from
time to time the cause for a falling off is fre-
quently to be found in neigabouring aerials
whose owners allow them to oscillate. The
oscillations may not be sufficiently powerful to
give rise to andible squeals or howls, but if the
sets from which they emanate are rather flatly
tuned, they may cause either a slight increase
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or a shight decrease in the signal strength of
other receivers according to the phase difference
between the locally radiated waves and those
of the transmitting station. It is for this

reason, 1 believe, that we sometimes hear of.
amazing feats of reception with crystal sets ;,

November, 1923

The aerial shown is rather too low. The
cure here is to suspend the house end from a
chimney-stack and to raise the other until it is
on the same level or a little higher. The tree
should be trimmed if possible.

But even if height is obtained, and screening
done away with, the aerial may still
prove unsatisfactory. Fig. 3 shows
a thoroughly bad arrangement,
which contains a surprising number
of faults. In the first place the free
end is the lower of the two. This
is undesirable. Now look at the
down lead. Its branches, instead
of coming from the very ends of the
suspended wires, are fixed to points
at some distance fromthe insulators.
This turns what was intended to be

An acvial screened at both ends.

in certain conditions they are aided by the
radiation from other aerials. It also accounts
for the prevalence of one kind of fading in
districts which have a large wireless population.

The causes of trouble mentioned so far are
such as are beyond the control of the victim.,
We now come to those with which he can deal.
It may not always be easy to find them, but
once they have been tracked down, something
can be done to improve matters. These
divide themselves into two classes : those due
to faults in the appliances which bring in
oscillations for the receiving set to deal with,
that is, the aerial, the earth, and their respec-
tive leads ; and those due to defects in some
part of the set itself.

One of the commonest causes of poor recep-
tion is to be found in the aerial so slung that it
is screened at both ends. Fig. 2 gives a
typical example of this. The free end of this
aerial is blanketed by the tree, its other end
by the buildirg itself. With an aerial of this
kind,receptionmay be fairly good
in winter-time, but in summer it
will falloff markedly. The reason
is that in winter the tree is dry
and leafless, whilst in summer it
is not only full of sap, but is also
covered with a mass of juicy
leaves. If the tree happens to
lie in line between the free end
of the aerial and a broad casting
station which is some distance
away, the chances are that that
station’s transmissions will not I
come in at all during the summer
months.

Fig. 2,

0
¥

=

Fig; 3.

an inverted L aerial into one of the
T type, with arms of unequal length.
When reception is in pregress, the portion
ABD will be tuned to one wavelergth and
the portion CBD to another, for each has
its own natural wavelength which s
varied by the tuning inductance and the con-
denser. With a down-lead affixed in this way
tuning cannot be sharp and signal strength will
suffer. Yet it.is one of the most usual of faults
in aerial des'gn, as. you may easily see by
noticing next time you are travelling through
a town by train, tram or ’bus, how often it
occurs in those that are visible as you pass
along.

Notice, too, that the down-lead shown in the
drawing is long and slack. If any wind is
blowing it will swaynowagainst the building,
now away from it, producing changes in signal
strength due to the varying capacity to earth.
The earth lead is too long, and it rests upon the

" surface of the ground for some distance before

————— e —
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it goes down to make contact with the plate.

0n
A

How many faulls can you find in this aevial ?
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This lead should be'asshort as possible, and it
should be insulated from the ground, being
supported, if necessary, on a short pole until
it is actually over the plate, otherwise a con-
siderable resistance may be set up which will
materially affect reception and may give rise
to self-oscillation of the most puzzling kind.
Our ‘“fearful example’” among aerials is
provided with only one insulator at either end
of each wire, whichis not enough. Ifinsulators
are of good quality, leakage in the receiving
aerial does not occur as a rule across their
-surfaces unless these become covered with a
conducting coat of soot and dust. But con-
siderable leakage may take place by capacity.

Fig. 4.—How leakage occurs by capacity C in an insulator.

Fig. 4 shows an insulator of the shell type in
which the aerial wire is separated from the
supporting wire or rope by a thickness of por-
celain. There is capacity between the two,
whi¢h we may represent by the little condenser
shown at C, through the porcelain dielectric.
Now, if we place condensers in series, their
total capacity is reduced, for it is calculated
I, 1,1

¢, G G
lator may by its capacity offer a fairly free path
to carth for oscillating currents ; but when we
add others in series the capacity is so greatly
reduced that even they cannot pass to any
appreciable extent. To be on the safe side it
is best to have two insulators at each end of
hoth wires and one at the junction between
supporting wire and bridle. = An aerial with a
smaller number of insulators may work quite
well, but results will be improved if attention
is paid to this point.

Both lead-in and earth lead should be of
stout cabled wire so as to offer the smallest
resistance. The tubes through which they are
brought into the house must be stout and made
of material with good insulating qualities such
as ebonite, porcelain or glass. If these tubes
are not good, leakages will occur through the
woodwork of the window frame, especially in
wet or damp weather.

Turning now to the set itself, we are faced
with a whole host of possible causes of poer
signal strength. Let us take the batteries first
of all. Be careful of long leads if you are using

by the formula: A singleinsu-
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valves that require the full voltage output of
your accumulator. This applies especially to
ORA valves and others of this type worked
from a 4-volt accumulator.

The high-tension battery may suffer badly
at the hands of its bridging condenser., The
paper dielectric condensers generally used for
the purpose are usually good enough, but some-
times they develop a small leak, and if the
battery is left with its plugs in place when the
set is out of use, it will run down rapidly. No
one would think of suspecting a new or nearly
new H.T. battery; yet it, or rather its con-

'denser, may be the source of the trouble. These

condensers should be tested from time to time
in the following simple way. Switch on both
batteries, then switch off first the L.T and
then the H.T: Wait a few moments and
switch on the L.T. battery again. There
-should be a loud click in the "phones due to the
discharge of the condenser. With a really good
condenser the click should be heard even if the
set has been switched off for a considerable
time. If it is not there on switching on after,
say, .30 seconds, the condenser should be
discarded.

Are the wiring connections beneath your
panels all that they should be? Are they
soldered, or merely made with nuts? If they
are of the latter kind a falling off in signal
strength that cannot be otherwise explained is
probably due to one of them that has worked
or jarred loose. To make quite sure of your
connections, solder them all; but take care
when you do so, for there is a pitfall here that
may give trouble. If too much resinous flux
is used it will *“ spit ” when the soldering iron
touches it, and a good deal will be deposited
on the ebonite. Examine a panel when solder-
ing operations are finished and you will
probably find a thin film of the flux lying be-
tween terminals or valve legs. Some experi-
ments made the other day with a megger were
enlightening. Clean ebonite showed a resist-
ance of hundreds of megohms, but when two
points were taken between which there lay a
thin coating of the flux, the resistance was
found to have fallen to less than one megohm,
Between one pair of valve legs it was actually
as low as 600 ohms. When, therefore, you do
soldering jobs, be careful to clean the panels
well afterwards with petrol.

For the same reason panels should never be

marked out with a lead pencil, for the lines
that it makes provide high resistance leaks
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and may result in very poor performances
when the set is finished.

Many of us are very fond of switches. It isso
convenient to be able to-throw a valve in or
out of action by-the mere touch of a knob, or
to change from one circuit to another without
the bother of undoing a single connection.
But switches; especially on ‘the HF. side
of the set, 