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Send for 

the Coluern Booklet. 
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Advt. o} Colvern Ltd, 
Mmvnen's Road. Rom ford. 

KCo' 
When your non - technical 
friends need advice regard 
ing All - Electric Sets or 
Units, give it in one word 

. . . " EKCO" . . , 

Send for illustrated literature: E. K. Cole, Ltd 
Dept. W, " Ekco " Works, Southend -on -Sea 
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DEPENDABILITY 
Wiehnfro 

y Silver Contact Anti -Capacity I Switch. 
The provision of Silver Contactsln these 
Switches is designed to overcome all 
t oublee due to oxidlsatlon, eto. Contacte 
are mounted on Bakelite hase and pro- 
vision is also made for connections by 
terminals or soldering lugs. Lever oper- 
ated. One -hole axing. Nickel plate 
finish. Dimensions, 2 -pole type, II 
deep x 2' x r. 
W.215/2 2 -pole chow-over 518 
W.215/3 3 -pole 6/6 
W.315/4 4 -pole 7/8 
W.215 /6 e -pole 0/6 
"Utility Guaranteed Components are 
stocked by the majority of Wireless 
Dealers, or in cals of difficulty may Le 
had direct. 

WILKINS & WRIGHT, LTD., 
' Utility" Works, Holyhead Rd.. B'ham 

I 1LLUS'l'RATLD ISST 
POST FR51s. ' 

y 
y 

" Green 
for 

Safety " 

y 
y 

/ 
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4 
Ade'. of Teh5rapb Condenser Co., Ltd.. ß'atrs Barm Road, N. Aeon, 1V.3. O 5143 

No. 592. Vol. XXVII. No. 27. Coppripht. Registered as a Newspaper 
for transmission in the United Kingdom. 
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The realitoló 

B Uf 5P0 
reproduction 
is ameIzínq.. . 

6 

So life - like is music or speech from the BLUE SPOT 66R that the intervening space - spanned by radio -between singer and listener, seems non -existent. 
The wonderful 66R BLUE SPOT UNIT is a veritable masterpiece. It is sensitive to the smallest inflection of speech and robust enough to bring out the fullest orchestral volume without chatter. Build a Blue Spot Unit into your loud- speaker and marvel at the difference You will be amazed at its realism. 

Blue Spot Power Unit Type 66R 35 
Blue Spot Power Unit Type 66P 21/6 

Blue Spot Power Unit Type 66K .. 25 /. Blue Spot Major Chassis 15/- 
Blue Spot Special Chassis .. 10/6 

A MASTERPIECE OF 
SOUND PRODUCTION 

TIM LRITIl11 EWE SECT T®MFAIWY LTD BLUE SPOT I -1OUSE 94/96 ROSOMAN STREET ROSEBERY AVENUE LONDON E C I 'Phone: CLERKENWELL 3570. 
'Grams : " BLUOSPOT, SMITH, LONDON." Distributors for Northern England, Scotland and North Wales: H. C. RAIf'SON (Shelbeld and London) LTD., 100 London Road, Sheffield ; 22 St. Moro'; Parsonage. Manchester; 183 George Street, Glasgow. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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I:I *al :111:7x.e%1111[72 

-BUT CHANGE 
TO PERTRIX 

1 eat sear rosins hundreds of thousands of radio users changed oser to Pertrix 
Non -sal- ammoniac Ilry Batteries. And what is more, did not change back. 
They found. as you will find. that NO sal- ammoniac meats no deterioration 
when the battery la not In use . . purer reception . . . absolute freedom 
from battery noise . . . positively longer life. 
This year many more will change change because they know, they will be 
getting more for their money. 
Nit, not be one of them your dealer will tell you the most suitable type for 
yatsr set. 

YOU'LL HEAR IT BE ['TER IN 1931 WITH PERTRIX. 
Did you !maw that you ram get ¡'rrt:ix ¡alteries for your flash lamp T 

They are e.d. each. with an umlìmited rearamtce. 

PRICKS. 
0v. Standard 
We. .. 

1110v. 
170v. 

8 - 60e. Super .. 13 
11 a 100v. .. .. .. 21 
13 - 120v. 25 6 
15 6 160v. .. 31 - 

1 

Colossal Power 71- 

Advt. of Pertrin 1.td., Britannia !louse, 233, Shaftesbury Avenue, London, W.C.2. 
Telephone: Temple liar '97I t6 lines). Telegrams : Britanicus, Westcent, London. r r t 

I I ,. l,.. um..nl: 1. r 1 )t, II',relo« 11 -+rl,l " are ,v /v accepted from firmt , e h, bore to ha lhorotttltly reliable. 
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2 ADVERTISEMENTS. 
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_['HE WIRELESS WORLD DECEMBER 31ST, 1930. 

COMPONENTS 
THAT ENSURE THE FINEST REPRODUCTION 

IN ANY CIRCUIT! 
Telsen Components are designed and built to give their maximum performance under all conditions, working individually or collectively to attain that quality of reproduction and long range for which they are famous, and which has resulted in their being specified by all the leading technical designers in their important circuits. 

FACE" TR A NSFORMER 
8/8. Ratios 3.1 and 5.1. 
" RADIOGRAND," 12/6. Ratios 9.1 and 5-1. 
"RADIOGRAND,.. 17/6. 

Super Ratio 7.1. 
MAIN VALVE HOLDERS. Pro. Pat. No. 20.288/35 An entirely new design In Valve Holders, embodying patent metal spring contacts, which Ire designed to provide the most eMolent contact with the valve legs, whether split or NON -SPLIT. Low capacity, self- locating, supplied with patent soldering tags and hexagon terminal nuts. 

TELSEN FIVE -PIN VALVE HOLDER 
Price 1/3 each. 

TELSEN H,F. CHORE. Designed to cover the whole wave -hand rouge, from ]8 to 4,000 metres. Extremely low self -capacity, shrouded In Genuine Bakelite, Inductance 160,000 microbearies, resistance 400 ohms. Price 2/6 each. 

TELSEN FOUR -PIN VALVE 
HOLDER. Price 1/- each. 

TELSEN FIXED (MICA) CONDENSERS. Shrouded in Genuine Bakelite, mado in capacities up to .002 mid. Pro. Pat. No. 20287/30. .0003 
with patent Grid Leak Clips to facilitate series or parallel connection. Can be mounted upright or Rat. Tested on 000 volts. Price 1/- each. Iriroz 1.] l i 

Adel. of Teilen Electric Co. Ltd., Birmingham. 

PERFECT RADIO 
RECEPTION IS 
NOW WITHIN YOUR 

REACH 
THE STENODE RADIOSTAT 

Designed around the epoch- making discoveries of 
Dr. James Robinson, this 7 - valve Receiver sets 
an entirely new standard in selectivity and range. 

ELECTR I CAL REPRODUCERS Ltd., RADIO MANUFACTURERS, 
102, West Regent Street, Glasgow, C.2. Licensees of British Radiostat Corps. 

I*44 

A /Pntion of "The Wireless World," when writing to advertisers, will ensure Prompt attention 

"THE 

IDEAL" 

A= 
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DECEMBER 31ST, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 3 

In your own 
interests . 

compare these figurer 
with those of any other 

all-mains operated valves 
AC H.T. Volts 200, Grid Volts 80, Magnification 

I SG 1,200, Mutual Conductance 3 Price 251- 

ACIHL H.T. Volti 200, Magnification 35, 
11,700 Mutual Conductance 3 - 

AC / H. T. Volts 200, Magnification 10, 
P 2, 650, Mutual Conductance 3.75 

H.T. Volts 200, Magnification 5, 
2, 000, Mutual Conductance 2.5 - 

ACIPI 

Impedance 
Price 151- 

Impedance 
Price 17/6 

Impedance 
Price 176 

AC H.T. Volts 250, Auxiliary Grid . Volts 200, 
PEN Mutual Conductance 2.2 - - Price 2716 

In your own interests -in the interests of good 
reception -you should compare figures before 
buying your valves. 

The fine characteristics of Mazda Valves are the 
results of many years' patient research and investi- 
gation by some of the finest brains the radio 
industry has ever known. 

From raw materials to the finished product -in 
all stages of manufacture -the most rigid standards 
are set and stringently enforced. There is no "near 
enough" in the making of MAZDA Valves. 
Every feature of every MAZDA Valve must be 
perfect before it is passed as fit for use. That's why 
you are safe in buying MAZDA Valves. They em- 
body everything of the best in radio valve design. 

Send for Valve Catalogue giving curves and frill 
particulars of the complete range of Mazda Valves. 

THE MAZDA AC/PEN 

"Wireless World " readers place the Mazda ACPen 
FIRST in the class for Valves at the Olympia Show 
Competition. 

Here is striking evidence of the excellence of the Mazda 
ACPen- -and to the value it offers "Wireless World" 
readers -the most critical public. There could be no better 
testimony than this to our slogan "The finest range of 
valves the world has ever known." 

MA 
VALVES 

THE EDISON SWAN ELECTRIC CO., LTD. 
Incorporating the Wiring Supplia, Lighting Engineering, 
Refrigeration and Radio Business of the British Thomson - 

Houston Co., Ltd. 
Radio Division : 

la Newman Street, Oxford Street, W.1 
Showrooms in all the Principal Towns. 

EDISWAN V.90 i 
A3 Advertisements for " The Wireless TVorld " are only accepted from firms we believe to be thoroughly reliable. 
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Electric 
Gramophone 

Motor 
for this 

Festive Season: 
Turn your clockwork gramophone into a first -class 
electrically operated instrument, by fitting a B.T.H. 
Electric Gramophone Motor, and hear your 
favourite melodies to the best advantage and just 
when you want to. 

Easily fitted -by cutting a hole in baseboard to 
template supplied ; will operate from your lighting 
supply, runs at an even speed -no running down ; 

plays 900 records for one unit of electricity. 

LANCE! ESTER'S 
LATEST 

MOVING COIL 
HIGH IMPEDANCE 
SPEAKER £4:12:6 

Direct from 
your Set! No 
Choke or 
T ransformer 
required. 

Same appearance 
and standard of 
performance as 
our well - known 
Low Impedance 
model as listed at £4:4:0. 

WRITE TO -DAY 
We sell direct to the public only. 

LANCHESTER LABORATORIES LTD., 
TYSELEY, BIRMINGHAM. 

"READI.RAD "-PROVEN 
PERFORMANCE 
COMPONENTS 
READI -RAD STANDARD H.E. CHOKE. 
A novel design of particularly small dimensions and high efficiency. Easily mounted by a single screw: A masterpiece of efficiency at a start- 2/-Jingly low Price - 

No winding -Just Switch on ! 

Costs only £3 3 
from all high -class dealers. 

Ask to see one. 

The British Thomson -Houston Co. Ltd. 
ELECTRICAL ENGINEERS AND MANUFACTURERS 

Head Office - - - - - - Rugby 
London Office - "Crown House," Aldwych 
Works: Rugby, Birmingham, Willesden, Coventry, Chesterfield 

lTention of "The Wireless ll'orld," zvTren 

i 

SEND FOR 

ILLUSTRATED . 
LISTS. 

(R.R. LTD.) 
159, Borough High Street, London Bridge, S.E.1. 
Phone : Hop 5555. 'Grams : " Reodirad, Sedia." 

USEA PICK 
UP 

FOR 

ELECTRIC REPRODUCTION 
The Pick -up with a 
Reed Adjustment. 

Combination Pick -up and arm .. 32/6 
Pick -up only, with side fitting .. 21! 
LIMIT RADIO Ltd . LONDON, N.1. 

writing to advertisers, will ensure prompt attention. 

Obtainable 
from 

dealers 
er 

,crité direct. 

A.t 
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Efficient Yet lective e S' e 
In Lewcos Coils you have every ' 

quality that makes for selective 
tuning : 

The Lewcos 
Cc titre Tapped Coil. 

..i'. 25-75 Price 3/6 
C.T.100 -3o0 4/6 / 

The Lewcos Centre Tapped Coils have now firmly established themselves as a 
necessity to discriminating users of Radio Sets. The reputation of " Perfection in 
every detail " is gained by Lewcos components by reason of the superb materials 
and workmanship used in their manufac- 
ture and is shown in your Set by increased 
volume and greater purity of tone. 

Write for fully descriptive Leaflet 
Reference R. 34. 

1. Maximum Inductance is 
ensured by close magnetic inter- 
linkage between turns. 

2 
2. Minimum Self - capacity is 

ensured by scientifically spaced 
3 sectional windings. 

4 3. Circuit Adaptability. Coi 1 v 
are interchangeable and you have 
an option of centre tapping. On 
the "X " Coil, however, three 
tappings are provided. 

4. Constant Magnetic Centre. 
All coils have the saine external 
dimensions. 

the 1.e,c, ns " X " Coll. 
X50.75 

- - frire 4/9 
X 200 - H:6 

LARGE STOCKS OF LEWCOS 
RADIO PRODUCTS CARRIED 

AT ALL BRANCHE, 

LEWCOS RADIO PRODUCTS FOR BETTER RECEPTION 
THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD. LEYTON. LONDON.E.10 

,a1MININO 

Creators of High Grade Precision Condensers 

CYLDON 

SCREENED GANG 

CONDENSER 

STG 25 Twin .0005 30 "- 

STG 35 Triplc.0005 46 6 
.STG 45 Four .0005 65 - 

* Specified For THE WIRELESS WORLD FOUR. 
Supplied complete, assembled with special 
screens. 

SYDNEY S. BIRD L SONS LTD. CYLDOA WORKS, 
SARNESFIELD ROAD, ENFIELD, MIDDLESEX 

NO SUBSTITUTE FOR CYLDON 
BUILDERS of The Wireless World Four are 

warned against using a condenser other than the 
CYLDON 4- Screened Ganged Condenser 
specified. The Wireless World state, "The con- 
densers adopted (CYLDON 4- Screened Ganged) 
not only have generous plate spacing, but it was 
found all specimens tested had a precisely similar 
tuning scale with a limit of accuracy of one part in 
200." If your dealer cannot supply send the cash 
direct to the manufacturers ; delivery by return. 

Tele 
Enfizld 
2071 2 FIVE YEARS GUARANTEE 

a4 'Advertisements for "The Wireless World" are oui; accepted from firers we believe to be thoroughly reliable. 
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TYPE 620 
For use in radio circuits where comparatively 
small capacity is re- 
quired. Arranged for 

vertical mounting. 
PRICES 1j8 to 3'- 

TYPE 610 
As 620, but arranged for horizontal mounting. 

PRICES 1'8 to 3; - 

TYPE B775 
Primarily designed for re- sistance coupling, but suitable 
for use in other circuits where 
a comparatively large capacity, capable of withstanding 
several hundreds of volts, is 

required. 
PRICES 3, - to 37 6 

Use Dubilier Condensers and be certain of satisfaction. 

DCONDENSERS 
DUBILIER CONDENSER CO. (1925)Ltd., 
DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3. 

UBILIE 

The M -L 
ANODE 

CONVERTER 
Used by the Met- 
ropolitan Police 
on the wireless 
receiving sets 
on their 
Police 
cars. 

Afrn/tun u! " "Ilse iVtreless Il'ad," when nrtltne 
cuetuld, 

for 

RELIABILITY 
THE M -L Anode Converter provides 

an "efficient means of dispensing 
with dry batteries. Also suitable 

for country houses, ships, yachts, 
etc. Can be run from Accumulators 
or D.C. Mains. Write for booklet 
giving full details. 

The M -L MAGNETO SYND., LTD., Radio 
Dept. B, COVENTRY. Telephone : 5001. 

Contractors to the Air Ministry, the B.B.C., The G.P.O., Marcon /phone, The Gramophone Co., Ltd., etc. etc. 
to ac/c.erliscrs. r. i!.' ru rne hrouthl attention. 
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No. 592. 

AN D 
RADIO REVIEW 

18l!b Year of Publication) 

rele 
WEDNESDAY, DECEMBER 31ST, 1930. VOL. XXVII. No. 27. 

Editor : HUGH S. POCOCK. Assistant Editor : F. H. HAYNES. 
Editorial Offices : 1x6 -1x7, FLEET STREET, LONDON, E.C.4. - - Editorial Telephone : City 9472 (5 linen. 

Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 
Telephone : City 2847 (13 lines). Telegrams: " Ethaworld, Fleet, London." 

COVENTRY: Hertford St. BIRMINGHAM : Guildhall Bldgs., Navigation St. MANCHESTER: 260, Deansgate. ' Gr scow : 101, St. Vincent St., C.2. 
Telegrams: "Cyclist, Coventry." Telegrams: "Autopress, Birmingham." Telegrams: "Lifts, Manchester." Telegrams: "illee, Glasgow." Telephone: 5220 Coventry. Telephone: 2970 Midland. (3 lines). Telephone : 8970 City (4 lines). Telephone : Central 4837. 

PUBLISHED WEEKLY. ENTERED AS SECOND-CLASS MATTER AT NEW YORK. N.Y. 
Subscription. Rates': Home, f,i is. 8d. ; Canada, £x is. 8d. ; other countries abroad, £x 3s. iod. per annum. 

As many of the circuits and apparatus described in these Pages are covered by patents, readers are advised, before malting use of Meni, to satisfy themselves ' Mat they would not be infringing patents. 

Broadcast Relay Services. 
N general, every step taken which 'may help to 
encourage interest in broadcasting and increase the 
facilities for listening to programmes, should be sup- 

ported ; but it is always wise to consider any innovation 
in a critical spirit -however promising it may appear at 
first sight -and see whether it is really in the public 
interest. 

.Broadcasting has, during the past year or two, pro- 
vided the idea of establishing central relay services, 
the object of which is, first, to receive_ the broadcast 
transmissions on a powerful receiver and then to dis- 
tribute the received signals over wires to individual 
homes. Those who subscribe to the service can then 
receive good- quality reproduction without owning an 
independent receiver. Naturally, no system of this kind 
could be established without first obtaining a special 
licence from the Postmaster -General, since the Post 
Office enjoys a monopoly in communication. The Post 
Office has, it would appear, given 
permission fairly freely for these 
broadcast exchanges to be set up 
by private individuals in different 
parts of the country, and sub- 
scribers, in turn, pay to the 
licensee a rental for the hire of 
apparatus and the lines connect- 
ing their homes with the central 
receiving station. 

The effect of the establishment 
of these exchanges is likely to be 
far- reaching, and we are inclined 
to doubt whether the action of the 
Postmaster -General in sanctioning 
them is really in the best inter- 
ests of the public, and whether it 

B 3 

is not really a somewhat ill- considered action. To have 
broàdlcasting fed 'into' your home so that you have no 
choice of programme, but only listen to that station 
which is being supplied from the', central receiver, is to 
restrict, to a very marked degree, the service which 
broadcasting, under normal conditions of reception, can 
provide to the listener. It is hardly to be expected 
that those who subscribe to the one programme reception 
scheme will also trouble to own a broadcast receiver, 
so that the manufacturer suffers in loss of. 'sales, and 
so also does the listener, whose service falls very short 
of that which he would enjoy if he owned a receiver and 
paid the ordinary annual licence of the Post Office. 

Unless the charge made by the Post Office for a licence 
to run these exchanges is equivalent to what would have 
been obtained if the individual . subscribers had each 
paid their los. annual licence fees, then the B.B.C. 
is being deprived of a portion of the revenue to 

which they would normally be 
entitled, and, .of course in- 
directly, the public is the poorer 
because the expenditure on pro- 
grammes must, consequently, be 
curtailed. Nor have we, so far, 
seen any statement made which 
gives us any assurance that the 
sum received by the Post Office 
for these licences is _ actually 
shared by the B.B.C. It may, 
perhaps, be regarded as a separ- 
ate item ' of Post Office revenue, 
to which the Postmaster -General 
considers the B.B.C. has nc 
claim. It would be interesting to 
know the views of the B.B.C. 

In T his Issue 
THE FLEXIBLE TWO. 

UNBIASED OPINIONS. 

WIRELESS COMMUNICATIONS. 

CURRENT TOPICS. 

THE McMICHAEL MAINS THREE. 

A NEW DETECTOR VALVE. 

BROADCAST BREVITIES. 
LABORATORY TESTS ON APPARATUS. 

LETTERS TO THE EDITOR. 

READERS ' PROBLEMS. 
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An Inexpensive Detector =L.F. Set 
with Modified Band =pass Tuning. 

By H. F. SMITH. 

T. has hitherto been necessary to preface the descrip- 
tion of a regenerative detector -L.F. set which includes 
a two -circuit tuner by the statement that it will inevitably be somewhat difficult to operate, due to its four mutually dependent controls reaction, aerial tuning, secondary tuning, and inter- circuit coupling. 

But since it has been proved that single -knob tuning of several cascade circuits is thoroughly practicable, this objection no longer applies, as operating difficulties tend 
to disappear when the two component circuits of the tuner can be adjusted as one unit. 

As to whether double- circuit tuning itself is worth while must now surely be beyond doubt or controversy. 
The practical advantages of the system were forcibly 
brought home to the writer recently when he had an opportunity of making a direct comparison between 
a humble detector -L.F. set -with a filter -and a com- mercial H.F.- detector- pentode mains -fed receiver, which 

Fig. 1.-Simplified diagram of the tuning circuits and detector. References correspond with those of the complete diagram. 

SPECIFICATION. 
Regenerative grid detector and a single transformer- coupled 

L.F. stage. 
Double -circuit filter tuning with single -knob control. Variable inter- circuit coupling by means of a small tapped inductance 

coil. 
Tuning coils in individual screening boxes. 

Reaction controlled by differential condenser, and applied 
to the filter coupling coil. 

Reception of medium and long broadcast wavebands, 
with switch change -over. 

is one of the best of its kind, but has single -tuned cir- 
cuits. As was to be anticipated, this three -valve set 
proved itself to have a vastly greater range, but, as 
regards selectivity -in the sense in which that over - 
worked expression is generally interpreted -the less - 
ambitious receiver was definitely superior. As the test 
was made at a few miles' distance from Brookmans 
Park; the undoubted sensitivity of the H.F. het was 
almost valueless, except on the long waveband. 

As the essential difference between a band -pass filter 
and a two- circuit aerial. tuner lies only in the way that 
these arrangements are operated, the tuning system of 
the " Flexible Two " may be considered as belonging to 
either category or as a mixture of the two. The simpli- 
fied diagram given in Fig. i shows that the component 
circuits are coupled by an inductance which is common 
to both ; this inductance is variable, so that tuning may , 
be broadened to any desired extent, or alternatively, 
selectivity may be enhanced by reducing coupling even 
below that value which provides Maximum signal 
strength. 

Reaction is always rather a problem when filter cir- 
cuits are used, but it clearly cannot be ignored in the 
design of a two -valve general- purpose set without any 
H.F. amplification. As coupling will naturally be ad- 
justed to the optimum value when maximum sensitivity 
is needed, and consequently when reaction will be applied 
it was judged best to feed back energy to the grid via 
the common inductance, thus ensuring that the tuning 
of both circuits may be affected to an equal extent. 

As shown in Fig. 2, the detector and 16w-frequency 
amplifying sections of the receiver are entirely 

13 4 
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The Flexible Two. - 
conventional, and do not 
call for any comment. It 
may be pointed out that 
any of the more obvious 
modifications -power grid 
rectification, A.C. valves, 
parallel -fed coupling trans- 
former, etc. -are quite per - 
missible, and that the . 71-6 

,,_C, C2! 

operation of the tuning L : A, 

system is unlikely to be 
affect e d adversely if 
reasonable care is taken in 
making any alterations that 
may be desirable for meet- 
ing individual require- 
ments. The necessary 
coupling -reaction coil as- 
sembly may be built up in 
a number of ways ; in this 
case it is wound in slots cut 
in a short length of tin. 
Becol ribbed former, which 
is supported by light metal 
brackets below a zo -point 
Ferranti selector :switch, 
through which connection 
may be picked up with any 
of the various tapping 
points. Dimensions and 
connections are shown in 
Fig. 3, from which it will be seen that the reaction 'coil 
L,; is wound between I. and L.,, the medium - and long- 

7A7dgso 
VtpIld. 

3 

TRIMMER 

h 

GANGED 

o 

A2 

p o o 

(-0o6Ö0 ` k 00000i 
H.F.0 

R.0 

L3 

E L5 

C3 %\ 

F- 

- 

H.T.i+ 

L.S 

G B. 

® is 
C4 05 

H.T - 

Si L.T. 
c a 

+ 

Fig. 2.- Complete circuit diagram : C, trimming condenser, 25 mmfds. ; Ci, C2, 0.00035 mfd. ; 

C3, 0.0003 mfd. ; Ca, C;, 2 mfds. ; R.C., 0.0003 mfd. ; R, 2 megohms. 

wave sections of the coupling coil. L4 comprises 20 
turns of No. 28 D.S.C. wire, tapped at the 6th, 8th, loth, 

z3th and .16th turns from the start. 
which is a continuation of this winding, 

rig. 3.- Construction and mounting of the coupling and reaction coils. The 
enlarged sectional diagram shows how the coils are wound ; tappings are joined 
to similarly numbered switch studs, and terminal points bear reference lettering 

corresponding to the other diagrams. 
13-5 

has a total of 6o turns of No. 36 D.S.C. 
wire, tapped at the i5th, 3oth and 45th 
turns. The reaction coil consists of 120 
turns of No. 38 D.S.C., and is wound 
in the same direction as the other two 
windings ; its ends are soldered to tags 
made by twisting short lengths of wire 
passed through holes drilled in one of 
the ribs. 

Connection should be made between 
coil and switch before the latter is 
mounted on the panel, and all its back 
contacts (which are not shown in the 
diagram) must be joined together and to 
earth. Instead of a rotary switch it 
may possibly be preferred to use an 
arrangement of sockets, grouped in a 
circle on a small piece of ebonite sheet, 
with a wander plug for purposes of 
adjustment. 

It will be seen from the accompany- 
ing photographs that " potted " tuning 
coils are used, thus ensuring that 
coupling may be completely under con- 
trol. Ribbed ebonite formers, 3in. long 
and 21in. in overall diameter, are used 
in the construction of these coils, of 
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LIST OF PARTS. 
2 Variable condensers, logarithmic, 0.00035 mfd. (Ormond; Junior 1 Grid leak holder (Bulgin ; porcelain). Log) 1 Grid potentiometer (Lewcos). 1 Friction Control dial (Ormond). 1 .Switch, single -pole, 10 -way (Ferranti). 1 .Dial indicator (Bulgin). - 1 Switch, single -pole, on -off (Lotus). 1 Flexible condenser coupler (Ormond). 1- Switch, 3 -pole, change -over (Magnum). 1 Fixed condenser, 0.0003 mfd. (Telsen). 2 Coil screens (13. & J.). 2 Condensers, 2 mfds.- (Dubilier). 2 Coil formers, ribbed, 3 -in. long, 21 in. dia. (Becol). 1.Trimming condenser, 0.000025 mfd. (J.B. Midget). 1 Length choke former 1 -in. dia. (Becol; Type 7A). 1 Differential reaction condenser, 0.0003 mfd. (J.B.). 4 Terminals, Aerial, Earth, L.S. +, L.S. - (Button). 1 L.F. transformer (Ferranti A.F.4). 2 Terminal mounts (Junit). 1 H.F. choke (Telsen). 1 Grid bias battery, 15 volts (Pertrix). 2 Valve holders ( Telsen). 2 .Wander plugs (Lisenin). 1 Grid leak, 2 megohms (Edistcan). Wire, screws, sheet aluminium, plywood, etc. 

Approximate Cost, £, : 10 : 0. 
In the " List of Parts" included in the descriptions of 2'HE WIRELESS WORLD receivers are detailed the components actually used by the designer, and titustrated in the photographs of the instrument. Where the designer considers it necessary that particular components should be used in preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the choice of components, provided they are of .equal quality to those listed and that he takes into consideration in the dimensions and layout of the set any variations in the size of alternative components he may use. 
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Fig. 4.- Preparation of the coil formers and disposition and connections of the windings 

which the dimensions are given in Fig, 4. The separate 
assemblies, L, L1 and L2, L, are identical, except that 
the first -mentioned is tapped for connection of the aerial. 

The medium -wave wind- 
ings, L and L consist of 
78 closely wound turns of 
No. 28 D.S.C. wire; L is 
tapped at the 18th turn 
from the end marked x. 
The long -wave coils L1 
and L3, each comprise 
three sections of 65 turns 
of No. 36 D.S.C. ; L1 is 
tapped at the 45th turn, 
counting from its low - 
potential end, for the aerial 
connection. Plugs of 
wood are inserted in the 
formers to act as mount- 
ings, and leads from the 
high -potential ends 
(marked h and g) and from 
the interconnections (x and 
y) are brought down inside 
the tubes and passed out 
through holes to soldering 
tags mounted on the lower 

ends of the ribs in convenient positions 
for external connections (see practical 
wiring plan, Fig. 5). 

As these connections will be in close 
proximity to the metal bases of the 
screening boxes, it is as well to 
prevent the possibility of accidental 
short -circuits by interposing a thin 
disc of insulating material, such as 
pa.xolin, between the coils and the 
trays. 

One is reluctant to suggest a compli- 
cation that will generally be of no great 
value, but it should be pointed out that 
double -wound aerial input coils, with 
separate primary windings, confer cer- 
tain advantages from the point of view 
of selectivity. Simple tapped coils, as 
described, are quite adequate for aver- 
age receiving conditions, but when used 

in the immediate vicinity of a transmitting station 
may be responsible for a certain amount of pre - 
ventable interference, particularly at the lower end of 

Fig. 5.- Drilling details of the front panel, which is of plywood, 1/41n. thick. A, 9/161n. dia. B, 3 /8in. dia.: C, 1!41n. dia.; D, 3 /16in. dia..; E, 5í321n. dia. : F, 1 /8in. dia., countersunk; 
G, 3132ín. dia. 

It ( 
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'The Flexible Two. - 
the long -wave tuning scale. This is due to the fact that 
the filter coupling coil, which is common to both circuits, 
is also in series with aerial and earth. 

Condenser Screen and Mounting Bracket. 
By providing separate medium- and long -wave aerial 

coils, with about 18 and 3o turns, connected in series 
and with a short- circuiting switch across the long -wave 
section, this source of trouble is effectively overcome. 
The alternative plan of earthing the low- potential ends 
of the tuning coils and inserting the coupling coil be- 
tween tile variable condensers i.nd earth is not satisfac- 
tory, as it does not make for stable operation when re- 
action is used. 

A simple vertical screen of heavy -gauge 
aluminium sheet is placed between the 

structor wòuld be well advised to assure himself that 
the detector and L.F. amplifier are working properly. 
To make this test, the aerial may be joined, through a 
very small condenser, to the junction between L2 and C,. 
Under these conditions, signals should be receivable, 
and. reaction should work fairly well, provided that. a 
sufficient number of turns are included in the coupling 
coil. . 

If everything is found to be in order thus far the aerial 
connection should be. restored to its terminal, and the 
operation of balancing the circuits may be undertaken. 
It is assumed that the coils will have been carefully 
and evenly wound, with an identical number of turns ; 

this is important, as close matching of inductance is de- 
sirable. ' 

Undoubtedly the best way of setting up a series of 
ganged circuits is first to match the coils and then to 

variable condensers to act as an electrostatic shield ; 

it also serves as a support for C,. There is no need 
to insulate the fixing bush of this condenser ; indeed, in 
this case it is convenient to pick tip connection with 
the frame and moving vanes through the screen. 

It will be observed that a tapped potentiometer is 
fitted so that the operating potential of the detector may 
be adjusted to that value found to give the best compro- 
mise between good detection and smoothest reaction 
control. This fitting must be regarded as a refinement 
when two -volt valves are used, but, with higher filament 
voltages, it may be included with advantage. 

Before attempting to set up the filter circuits, the con - 
n, 

Rear view, showing relative positions 
of all the more -important components. 

equalise the stray capacities across each circuit ; if the 
variable condensers are right it is then certain that cor- 
rect tuning will be maintained when individual rotors 
are in line. A good deal of infirm- ation on this subject 
has recently been published in The Wireless World. 

In the case of the present receiver matters are so 
arranged that, with an average aerial, the incidental 
capacities in the primary and secondary circuits are 
practically identical, so it is probable that at least 
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something will be heard 
without the need for making 
individual adjustments to 
the rotors, and with the 
trimming condenser set at 
zero. Coupling becomes 
tighter as the number of 
turns in the common,induct- 
ance is increased, and it is 
best to start with the selec- 
tor switch at about the 
fourth stud ; having obtained 
some sort of signal (prefer- 
ably at about the middle 
of the medium frequency 
band), coupling should be 
loosened by rotating the 
switch knob in an anticlock- 
wise direction. 

Unless the special precau- 
tions already mentioned are 
observed, the normal pro- 
cedure is to loosen one of the 
nipping screws securing the 
condenser coupler, and, 
with the trimming condenser 
set at the lowest possible 
value giving a margin of 
control, to adjust the' rotors inde- 
pendently until maximum signal 

WAT®Ilwo 
InOOpC 

DECEMBER 31st, 193o. 

Pig. 6.- Arrangement of components on the baseboard. The vertical screen is 51in. high and 41n. wide. 

strength is obtained. If tuning is then found to be im- 
perfect at either -end of the scale, an adjustment of the 

trimmer must. be made, but one's 
aim should be to arrange matters 
so that this control need not be 
used to any great extent. These 
adjustments should always be 
made with the loosest possible in- 
ter- circuit coupling, and_preferably 
without reaction. 

If the coils have been carefully 
wound it is likely that the condenser 
adjustment will hold when passing 

over to the long waveband ; 

if it does not, a suitable 
number of turns should be 
removed from the coil found 
to have the highest induc- 
tance. 

When initial adjustments 
of the tuning' system have been 
made, the effect of varying coup- 
ling may be tried. Any change in 
inductance of the coil will necessi- 
tate a slight readjustment of the 
linked variable condensers, but 
will not disturb the relative tuning 
of the two circuits. As already 
mentioned, this control will be set 
at the position giving maximum 
signal strength when searching for 
distant stations, but for " quality " 
reception of near -by transmissions, 
a coupling should be chosen, which 

Semi -plan view, with coil 
screens removed. 

rt g 
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The Flexible Two. - 

provides either broad tuning or actually a double 
" hump," with maxima about two degrees apart 
on the condenser scale. The switch indicator dial 
should be positioned so that it shows clearly when 
the rotating brush is making proper contact with a single 
stud ; short- circuits between adjacent studs Nvill give 

t,, misleading results. 

727 

Reaction and coupling controls are, as usual, to some 
extent interdependent, but fortunately there is a corn - 
pensating effect ; the tendency towards self- oscillation 
becomes greater as the number of coupling turns are 
increased, but this is partially offset by the fact that, 
when the adjustment is made, a greater proportion of the 
aerial load is thrown on the secondary circuit. Reaction 
may fail when coupling is inordinately loose. 

o 
e AERIAL 

J 

Fllj. 7.- PractIcal wiring plan. i'onnectldn Is made between the coupling control switch spindle and the point marked d. 
Note that the coil screen bases and the condenser shield are earthed. 

I o suggest that an input volume control may be a de- 
able addition will possibly seem like an implied over - 

estimate of the capabilities of a simple detector -L.F. 
set. But when a really large input is received from the 
ncil station. defector overloading will he produced 
unless some means of reducing signal voltage is pro - 

ided : the usual expedient of detuning is not permissible, 
as by doing so the advantages of a filter are partially 
lost. if a pre -detection control is fitted it should pre- 
ferably be of the type that doers not greatly affect tuning. 

nn 

A final word regarding the wave- changing switch. As 
it is undesirable that long connecting leads should be 
used in the oscillatory circuits, this component is 
mounted close to the coil screens, and is oper- 
ated through a length of square -section steel rod 
(supplied by the makers). The end of this rod is fitted 
with a small knob. 

Thi.a rereirer is nrnilnhle for inapertiorl rte the of es o/ Th 
Il'trrleee World :. 116, fleet Street, London, F./'.4. 
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Gramoscopg or Cinegram ? 
Truly we live in a remarkable age, 

in which men of science are con- 
stantly demonstrating astounding 
wonders to us, and yet I doubt 
whether we ever receive greater 
shocks than on the memorable occa- 
sion over three centuries ago when - 
as certain American history books 
tell " us -Dr. William Gilbert first 
demonstrated the potentialities of 
electricity by robbing his fountain 
pen on Queen Elizabeth's silk stock- 
ings. All the same, I received quite 
a shock the other day when I was 
invited by a scientific friend whose 
name is well known at the Patent 
Office to a private demonstration of 
an apparatus which he described_ by 
the none -too -euphonious but highly 
descriptive name of " Radiogramo- 
scope," although, at my suggestion, 
he is considering the alternative 
name of " Radiocinegram." 

Dr. William Gilbert's - 
experiment: - - 

In appearance the machine resem- 
bled a modern radio -gramophone, 
although its fore and aft dimensions 
seemed rather greater than usual. 
On opening the lid I was surprised 
to find that the usual turntable and 
gramophone pick -up were replaced 
by two electrically driven cinemato- 
graph reels and a photo -electric cell ; 

I at once accused my friend of 
plagiarising an ultra- modern type of 
gramophone of which a brief de- 
scription has already been given in 
this journal, and which, in my 
opinion, will eventually oust the 
ordinary type of gramophone, what- 
ever " discophiles may say to the 
contrary. My friend, however, ad- 
vise :A me not to make a fool of 

WIT@Ïlato 
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myself by jumping to conclusions, 
and bade me -be seated in front of 
the instrument. I did so, and im- 
mediately noted that the usual loud 
speaker front of silk and fretwork 
had been replaced by some white 
fabric. 

0000 

"Coming Shortly. .91 

My friend adjusted -a. record con- 
sisting of a large reel of cinemato- 
graph film, and to my astonishment 
there burst forth simultaneously 
from the loud speaker the familiar 
strains of " We Sail the Ocean Blue " 
and the opening scene of H.M.S. 
Pinafore. I sat enthralled for a 
few moments as the familiar sight 
and sound of Gilbert and Sullivan's 
opera reached me, but I soon 
jumped up to unearth the secrets of 
this remarkable version of " home 
talkies." It was, of course, nothing 
more nor less than an all -mains 
radio receiver, combined with a 
sound -on -film talkie apparatus, with 
the exception that instead of the pic- 
ture being projected across the room 
on to a screen it was actually thrown 
on to the front of the instrument by 
a machine somewhat resembling cer- 
tain sub -standard cinema projectors 
which are upon the market ; the 
whole apparatus was, therefore, 
extremely compact. This fact, of 
course, accounted for the somewhat 
large fore and aft dimensions of the 
instrument which I have already 
mentioned. . 

My friend informed me that he 
had at first encountered a very great 
difficulty owing to the fact that the 
loud speaker obviously could not be 
placed immediately behind the 
screen as it would then block th 
projection of the picture. He even- 
tually overcame the trouble in an 
ingenious manner by using an ex- 
ponential horn. The projector is 
mounted on the top of the final 
straight portion of this horn, and 
the ' eye " of the redressing mirror 
associated with it protrudes slightly 
through the back of the horn. This 
does not in any way upset the 
quality since, of course, no escape 
of air takes place, and a small cor- 

DECEMBER 31st, 1930 

rection is made to counteract the 
effect of this slight protrusion 
through the back of the horn. 

0 0 0 0 

Fooling the Public. 
I have been studying some of the 

advertisements in foreign radio jour- 
nals recently, and I must say that 
reading the tall stories told in many 
of them gives one the impression 
that the people in the country con- 
cerned must be very simple- minded 
folk indeed. In the early days of 
radio in this country we were not 
entirely free from this sort of thing, 
and I dare say that many readers 
will remember a certain instrument, 
which, according to its makers, 
had " a soothing effect on the ether 
waves," and others' will probably 
remember an H.F. valve which was 
guaranteed not to burn out even if 
20,000 volts were applied to its fila- 
ment pins ; the reason being, of 
course, that it had no filament, its 
internals consisting merely of a small 
by -pass condenser between the grid 
and plate connections. It thus acted 
merely as a passenger, and I must 
confess that in this respect it was no 
more worthy of condemnation than 
certain valves which did have normal 
electrodes. Needless to say, these 
articles did not manage to trickle in 

"One leg was longer 
than the other." 

to the advertisement pages of this 
journal. Even in these enlightened 
days certain people interested in 
radio take advantage of the technical 
ignorance of the average man in the 
street, and I well remember noticing 
this year at Olympia that as people 
left a certain stand they were walk- 
ing with a decided limp due, I pre- 
sume, to the fact that one leg was 
longer than the other. 

iz i 0 
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\XIÌ RECESS COMMUNICATIONS 

A Record 
of the 

Year's Progress 

By L.t..Col. 
CtIETWODE CRAWLEY, 

M.I.E.E. 

_z9 

I I III., most notable advances of the year in wireless 
communication must be placed to the credit of 
wireless telephony. 

At the beginning of 1930 there was much discussion 
both in Parliament and in the Press as to whether the 
Government should develop wireless telephone services 
with the Empire through its own stations or through 
the beam wireless telegraph stations of the Imperial 
Ind International Communications Company. Under 

the previous Government the Imperial telegraph services 
had been leased to thc Company, but the question of 
how the Government would develop the telephone ser- 
vices had been left open. 

In the summer of last year the Company had invited 
the Government to work the telephone services through 
the Company's beam stations, and a Cabinet Committee 
was appointed to advise on the matter. The question 
at issue was whether these Imperial telephone services 
should be worked through the beam telegraph stations 
of thc Company or through the Government's trans- 
mitting station at Rugby, with its complementary re- 
ceiving station at Baldock. Questions of a highly 
h clinical nature arose, and the Government decided to 
t onsult two independent experts of acknowledged 
reine, Dr. F. E. Smith and Professor G. W. O. Howe. 
As a result, the Government felt justified in concluding 
that, without disparaging the possibilities of the Mar- 
t uni system, at least as efficient services could be pro- 
vided from Rugby, with certain economic advantages 
in prospect, and on the 26th of February the Postmaster 
General Announced in the House of Common; that the 
Government had decided to develop these telephone 
services from the Rugby -Baldock stations. 

Point -to -point Telephony. 
The transatlantic wireless telephone service worked 

burry the Rugby station has hum in operation since 

Aerial arrays at the Baldock Station. 

January, 1927, on a wave of 5,000 metres, and an addi- 
tional channel was opened in June 1928, using short 
waves. Later, two more short -wave channels were put 
into operation, and at the present time arrangements 
are being made for a second long -wave channel. The 
receiving apparatus for the original long -wave channel 
is at Ctipar in Scotland, and that for the new one will 
be there also. This combination of long- and short- 
wave services has ensured a good commercial trans- 
atlantic service throughout the twenty -four hours, and 
has linked up practically the whole of Europe with 
the United States, Canada, Mexico, and Cuba. 

The charges for this transatlantic service were reduced 
in July last, and now vary from ¡2 a minute (minimum 
of three minutes) between this country and the first 
U.S.A. and Canadian zones, to £3 between this country 
and Mexico and parts of Cuba. 

On the 30th of April a commercial telephone service 
was opened on short waves with Australia from the 
Rugby -Baldock stations, at the same minimum charge 
of :6 for three minutes' conversation. This service 
is available for nine hours daily. A direct service with 
the Argentine has just been opened, and it is ex- 
pected that direct services with Canada and South 
Africa will be opened shortly, as well as a service with 
New Zealand, via Australia. 

A number of other commercial wireless telephone ser- 
vices have come into operation during the year, all on 
short waves, which are, of course, much more econo- 
mical than long waves for working over great distances. 
The reason why long -wave channels are, however, being 
retained for the transatlantic service, in addition to 
short-wave channels, is that they are more reliable, and 
the additional expense is justified, though it certainly 
would' not be justified for less fully loaded services 
over ,greater distances. 

www.americanradiohistory.com

www.americanradiohistory.com


730 W/A,gIl@ge, 
Wmtcl 

Wireless Communications. -- . 

Notable amongst other services which have come into 
operation this year are the services between New York 
and Buenos Aires, which . connect up subscribers in 
North and. Central America with subscribers in the 
Argentine, Uruguay and. Chile,' the services between 
Germany and Spain on the one hand, and Brazil 'etc., 
on the other, and the service between Australia and 
New Zealand. 

Ships' Telephony. 
Great strides, too, have been made during the year 

in developing wireless telephone services with ships. 
Up to the beginning of the year no ships, with the 
exception of a few whalers and other fishing craft, 
made any use of telephony for commercial communi- 
cation. This was because marine wireless telegraphy 
had reached a high state of-development, whereas wire- 
less telephony, the only other Competitor outside visual 
range, was far less efficient, and more expensive. As 
soon, however, as short -wave working became a possi- 
bility for ships it was obvious that telephony would 
struggle up to its own, in spite of the inherent technical 
advantages of telegraphy. It has still a long, and 
apparently expensive, journey to travel, but early this 

A Post Office telephone receiver at the Baldock Station. 

year it made a definite start ; indeed, it really got off 
the mark on the 8th of December last year, when a 
commercial service was opened between New York and 
the Leviathan on her way to Southampton, communi- 
cation being maintained up to a distance of 2,600 
miles. The next step was taken on this side, when the 
Post Office opened a service with the Majestic on her 
voyage to New York on the .14th of February, and 

DECEMBER 31st, 1930. 

announced that it was ready to extend similar 
facilities to any other ships on the North Atlantic routes. 
Several transatlantic liners are now fitted, and passen- 
gers in them can converse comfortably with telephone 
subscribers on either side of the Atlantic. The shore 
end here is worked by the 
Post Office from the Rugby- 
Baldock stations. The charge 
made is £q. 1os. for the first 
three minutes'. conversation, 
and LI 1os. for each addi- 
tional minute. 

These telephone services 
with ships present many 
difficult technical próblems, 
due to two hard facts ; first, 
the space in ships is strictly 
limited, and, secondly, the 
ranges over which communi- 
cation is required are con- 
stantly altering. The first 
fact means that the ship's 
telegraph and telephone ap- 
paratus must always be 
comparatively close to- 
gether, which leads to inter- 
ference difficulties, and, 
also, that, through lack of 
space, apparatus must be 
very compact. The second 
fact means that the eternal 
wavelength troubles, due to 
congestion in the ether, are 
accentuated. At present, 
five short wavelengths are 
being used ' on this very 
limited transatlantic service, 
and it is obvious that one 
cannot go on at that rate for 
very long. At the moment, 
however, the number of passengers who wish to con- 
verse (at the 'price) is small, which is as fortunate 
technically as, it is unfortunate financially. But all 
these troubles are only growing pains, and what has 
been done in this first year of commercial services 
clearly shows that telephony with ships at sea will 
come into its own much sooner than _could have been 
reasonably expected a few years ago. 

During the year, wireless telephony in general has 
been kept well in the public eye, not only by the world- 
wide broadcasts of .speeches by eminent persons, but 
also by many interesting demonstrations, such as offices 
and even aircraft in -South America communicating with 
ships near England, railway magnates in London talk- 
ing to railway magnates in trains in Canada, aircraft over 
Los Angeles conversing with business men in Berlin, 
doctors in Madrid diagnosing heart troubles in Buenos 
Aires, banquets all over the world listening to the same 
speeches, and even ships in the Mediterranean switching 
on lights in Australia. 

All such experiments, useful and interesting as they 
are, can hardly be included, however, in a short 
résumé of commercial progress, though, indeed, -one 

A rotating beacon station show- 
ing the revolving loop aerial. 

B I^ 
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of the most interesting, which took . place last month, 
may be fitly added to the list, as it really was a coln- 
mercial.communication, viz., a subscriber in Melbourne 
speaking to a subscriber, in Los Angeles. The route, 
the longest over which commercial telephone communi- 
cation has been effected, was from Melbourne to Sydney 
by land line, Sydney to England, and England to the 
U.S.A. by wireless, and New York to Los Angeles by 
land line. 

Point -to -point Telegraphy. 
So much for telephony in 1930. We must now turn 

our attention to telegraphy, and here we find that pro- 
gress, though sure, has been less spectacular, and even 
disappointing from the commercial point of view. The 
disappointment is not due to any slackening in technical 
achievement, but to that " world depression " with 
which we are all so painfully fämiliar, as well as to 
those magnetic storms of which the chairman of the 
Wireless Section of the Institution of Electrical Engineers 
has recently told us. It appears that these storms were 
peculiarly severe in 193o, and account for a falling 
off in the number of hours of recordability on short- 
wave circuits. But the main trouble with commercial 
wireless telegraphy during the last year has undoubtedly 
arisen from the " world depression," which showed up 
less in telephony, apart from the transatlantic circuit, 
as there were no comparative ' results for previous 
years. 

The number of long-wave telegraph circuits showed 
little, if any, increase during the year, but it is under- 
stood that the Imperial and International Communica- 

`;r 

tions Company contemplates having an additional 
long, wave circuit - for its transatlantic telegraph 
service. Some new medium -wave circuits were 
opened, but the real increase was in short -wave cir- 

A wireless telephone set at the Post Office station at the 
Humber, used for communicating with fishing craft, etc. 

cuits; many of which came into operation all over the 
world. 

The practical experience gained with these short- 
wave commercial services during the last few years 
gave many data which have formed the basis of experi- 
mental investigation during the year, and fading, the 
great ,bugbear of short- w,i\'e working, naturally came in 

for the lion's share. At the 

The transmitting instruments, the main receiver and the directional receiver at the new Post 
Office coast station at North Foreland. 

receiving end use has been 
made of separate or spaced 
aerials, and modulation of 
the transmitter's output has 
been - proved effective in 
certain . cases, while many 
varieties of beam aerials 
have been used with suc- 
cess. Short -wave. working 
is still largely in the experi- 
mental stage, but mean- 
while it has been plugging 
away 'satisfactorily for conl- 
mercial communication ever 
since the Marconi Company 
successfully staked its_repu- 
tation on the erection of 
our Imperial beam telegraph 
stations. . 

For several years now it 
has been the practice- to 
concentrate transmitters at 
one place, receivers at 
another place, and opera- 
tion at the central offices in 
a city, but during this last 
year there has been a ten- 
dency to erect transmitters 
and receivers on the same 
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Wireless Communications. - 
site wherever possible. This has not, of course, be- 
come general practice, but it is a notable move towards 
economy in running costs, the most expensive item in 
wireless communication. 

Picture Telegraphy. 
Facsimile transmission has made great strides experi- 

mentally during the year, though it has hardly made 
a start yét from the commercial point of view. 

The Marconi Company . has indeed worked a commer- 
cial transatlantic service on long waves for some years, 
and pictures have been sent on short waves experiment- ' ally over its beam telegraph circuits. Many experi-. 
ments too, have been carried out with ships, and it 

' is hoped that before long it will be found possible to 
start commercial services. The fact is that for long 
and medium waves the technical difficulties are not 
great, but for short waves these difficulties have proved 
serious, and the year has slipped . by without the hoped' - 
for opening . of commercial services. Next year the 
story may be different. 

There can be no doubt that there is a great commer- 
cial future for this form of wireless communication, arid 
its rather tardy début' has been disappointing to many 
who recognise the _possibilities. 

Ships' Services. 
As regards ships' communications, apart from tele- 

phony,' the most important advances have been made 
in short -wave services. Some three hundred ships are 
now fitted with short -wave installations, as compared 
with half that number a year ago, and the commercial 
traffic on short waves is increasing steadily, though this 
increase is, to some extent, at the expense of the long- 
wave traffic. Still, much of it is new traffic; and this 
will increase rapidly when short -wave working becomes 
more stabilised, and has reached the stage where world- 
wide communication with ships can be considered as 
,normal practice. - 

Directional apparatus for navigational purposes has 
also been improved during the year, and will come into 
even more . general use when the Safety of 
Life' at ' Sea Convention is brought into ' force 
internationally next summer. Already more than 
one -fifth of the total number of ships fitted with wireless 
have directional apparatus installed, a very . marked 
advance on the meagre number of a few years ago. 

R.S.G.B. Tests and Competitions. 
The December issue of Elie " T. and R. 

Bulletiñ," which is well known as the 
Official Journal of the Incorporated 
Radio Society of Great Britain and the 
'British Empire Radio . Union, gives par - 
ticulars of several' tests and competitions 
planned for the early part of 1931. 0000 
28- megacycle Tests. . 

On January 4th, 11th, 18th, and 25th 
the annual tests on the 10 -metre wave- 
band, will be open to all members of the 
R.S.G.B. in the British Islands. Space 
does not permit of full particulars being 
given in these columns, but these may 
be obtained from Mr. R. W. Leader 
(OWL), Porth, St. Columb Minor, Corn- 

DECEMBER 31st, 1930. 

Many wireless beacon stations have been erected 
throughout the world during the year. A few of these are of the revolving pattern, from which ships can obtain bearings on an ordinary non -directional re- 
ceiver, and it is in this class of beacons especially that, 
with the aid of such devices as the Adcock aerial, great 
technical advances are confidently expected. 

The Marconi Company's telephone transmitter In the new Dover lifeboat. 

A good deal of work has been done in wireless tele- 
phone communication with trains, especially on the 
Continent and in Canada, and commercial services are, 
available on certain long- distance trains, but most train 
installations, like those. of the L.N.E.R.,. just in- 
augurated, have been fitted in connection with the 
reception of broadcast programmes, which is a matter 
outside the scope of this article. So, too, are the 
advancer made in television, which will one day 
advance to the entertainment stage, from which it 
will be warmly welcomed, to the more prosaic stage of 
commercial communication. 

TRANSMITTERS' NOTES. 

wall, who is organising these tests, and 
to whom reports should be sent. Com- 
petitors are asked specially to concentrate 
upon reflector systems, whether designed 
for directional work or not, and to com- 
pare the results with those obtained 
previously without the use of any reflect- 
ing system. Only stations distant more 
than 100 miles should be included in 
reports. 

G5VL asks those who write to him on 
the subject of these tests to enclose a 
stamped and addressed envelope. 

The 5 -metre Waveband. 
The four Sundays in February are set 

aside for the annual tests on 56 mega- 
cycles, which it is hoped will produce 
interesting results. 

0000 

Interference on the 7 mC. Band. 
Amateurs working on the 7 inC. wave- 

band are experiencing some trouble from 
commercial stations encroaching on this 
strictlx preserved territory. One corre- 
spondent writes that he has heard RPK 
(Moscow) on 7,190 kC: with an I.C.W. 
note that is audible on either side of his 
frequency, and has also heard EAK on 
about 7,10 kC. 
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Lvents of the Week in Brief Review. 
1931. 

Tlie Wirelsi World takes the oppor- 
luuity on the last day of 1830 to wish 
readers in all parts of the world a Happy 
and Prosperous New Year. 

Goon, 
L. Of N. AND SHORT WAVES. 

" Day." ' night," and " twilight " 
wavelengths are to be used by the short- 
wave station to be built for the League of 
Nations by the Snoléti, Française Radio - 
eleetrique. During daylight the wave- 
length will be 15 metres. at night 36 
!Heirs' s, awl at dusk neriods 18 metres. 

IRItNCN BROADCASTING CHAOS. 
The story of the French barber who 

displayed the sin : " To- morrow 1 will 
share gratuitously " is recalled by the 
present wool ion in French broadcasting, 
write, our Paris correspondent. The late 
Postuuwter(lensral, M. Mallarmú, seemed 
en the point, of securing legislation to con 
Liar bronrlcasttng when the Cabinet aol 
lapsed. The new party in power is not 
likely to pursue the same policy, No broad- 
casting remains in es chaotic condition a ; 

ver! 
0000 

RADIO AND BACCHUS. 
I hn sobering influence exerted by broad- 

cast receivers in public houses was re- 
ferred to at a recent meeting of the Leeds 
Watch Committee. " The Chief Con- 
stable informs us," said Alderman N. O. 
Morrison (chairmanl. " that where such 
installations exist the conduct of the 
patrons has been good. and this he attri- 
butes to these installations. which appear 
to induce quietude.,, 

400 KW. FROM PITTSBI'ROH T 

Transmissions on a power of 400 kilo- 
watts will shortly be carried out by 
W8X AR, auxiliary of KDKA, Pitts- 
burgh, if the Federal Radio Commission 
grants the ueeessary permit. It is ?- 
tended at first only to transmit on high 
power between the hours of 6 and 11 a.m. 
(G.M.T.) on a wavelength of 306 metres. 
If facilities are granted, 1t'8XAR will be 
the highest - towered broadcasting station 
in the world. 

IRELAND'S HiGH -POWER STATION. 
%Vt. understand that the Irish Free 

State Coro- nitwit lies finally decided to 
erect taw new higl -power broadcasting 
station at Athlone, and that it is hoped to 
have the station working before the end 
of 1831. Athlone possesses a good trunk 
telephone connection with Dublin, where 
the studios will be situated. The actual 
site of the station has not vet been 
divulged. hut it is believed that (7overn- 

n 13 

ment laud in the neighbourhood of the 
town will be selected. The apparatus 
will be constructed at the Chelmsford 
works of the Marconi Company. 

Listeners in Britain whose sets are un- 
selettive will be interested to know that 
the transmitter, although rated at 60 
kilowatts, will contain provision for an 
increase of power to 120 kilowatts : The 
wavelength will be 413 metres. uoo 

A RADIO RELIC. 
A lonely hut marring the landscape 

near Babylon, Long Island, New York, 
has just been identified as the first corn 
merciai wireless station built by Marconi 
iu therUnited States. According to the 
best information, says " The R.C.A. 
News." Marconi erected the station in 

RECORD AIRWAY WIRELESS CHAIN. 
The most comprehensive airway wire- 

less system ever evolved will, it is stated; 
be in operation with the opening by Im- 
perial Airways during 1931 of the 8,000 
miles' air line between England and South 
A f rica. 

During the whole of the eleven days 
spent on the journey between London and 
Cape Town passengers will be in wireless 
touch with ground stations. Long- and 
short -wave communication will be em- 
ployed, and messages will be both by tele- 
graph and telephone. Wireless bearings 
will be available to pilots throughout the 
flight over seas, rivers, forests and 
jungles. 

It is expected that a transmission range 
of 300 miles will be attained, During 

HEILSBERG. A comprehensive view of a typical German high -power station, of 
which there will be nine In the proposed new broadcasting scheme. The long, low 
transmitter house resembles the station building at Brookmans Park. The water - 

cooling tower and low -voltage feeder wires can be clearly seen. 

the late autunni of 1900, or the early win- 
ter of 1901. This was before he amazed 
the world by flashing the letter " S ' 
across the Atlantic. The shed, which re- 
sembles a large dog -kennel, might he mis- 
taken for a tool -house or chicken coop. 
Its existents. Rao accidentally discovered 
by Captain H. .I. Round. who, while on is 

recent visit to Major E. H. Armstrong 
at Bayport. Long Island, expressed curi- 
osity as to what had happened to the 
original station at Babylon. at which he 
had been third assistant technical officer. 
The two engineers motored to the site, and 
Captain Round immediately recognised 
the shed, on which were a number of old 
insulators. 

This interesting relic has been handed 
over to the Radio Corporation of America 
for preservation. 

flight power will be derived from a 
dynamo driven by a small air- screw. 

Though the bulk of the wireless work 
will he conducted on the normal 900 - 
metre wavelength. sonie interesting tesi 
transmissions will be carried out on 30 -4C 

metres. 

NEW YEAR GREETINGS BY RADIO. 
'l'he Postmaster -General announces that 

facilities arc available for the transmis- 
sion of New Year greetings through 
Rugby Radio, Portisbead Radio, awl 
other Post Office wireless stations to ships 
at sea. Messages can be sent rie Rugby 
Radio (charge ls. 6d. a word) to ships on 
all seas, or ria Portishead Radio or 
other stations (charge 11d. a word) to 
ships up to five days' .-ovaoe from Porte 
ill the British isles. 
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Long-range Receiver with 

One Dial Control. 
III HAT the possession of 

a reputation for 'ex- 
cellence carries with 

it special cares and respon- 
sibilities none will admit 
more readily- than the suc- 
cessful wireless manufac- 
turer. To retain public 
confidence he must steer a 
middle course between dangerous conservatism and 
risky experiment. Such a course has been steadily pur- 
sued by the firm of McMichael, who, in producing the 
" Mains Three " receiver, -. have once again proved their 
ability to hold and augment a reputation established 
many years ago. Designed with the simplest- possible 
controls, the set is bound to appeal to the general ' listen- 
in 

listen- 
ing public. ' The single tuning dial, which moves a 
pointer across an illuminated scale calibrated in wave- 
lengths is fascinating to handle and,is likely to set a 
new fashion. In the case of, say, twelve of the most 
powerful European stations, together with those in this 
country, it is only necessary to move the pointer to the 
desired wavelength, when, on depressing the mains 
switch, the selected transmission will be heard. By 
judicious use of reaction (the right -hand control seen in 
the title illustration) and the selectivity- cum -volume 
control (on the left) many more stations can be logged. 

The set which is housed in ' a well -finished walnut 
cabinet is built as a chassis, and can be easily with- 
drawn. From the illustration on the opposite page the 
ingenious drive mechanism for the horizontal tuning 
scale is seen. The centre knob on the front of the 
cabinet controls the twin -gang condensers by a reduc- 
tion gear, and on the rear end of the rotor spindle is a 
large pulley controlling a cord with pointer attached. 
Small jockey pulleys act as guides and maintain the 
right tension. Screening has been carried out with 
the greatest care -there being separate and total en- 
closure of both tuning condensers and inductances. The 
aerial and tuned anode coils, wound on i ¡in. formers, 
are contained in a copper box below the variable con- 
densers, and the single screen -grid valve is surrounded 
by a removable aluminium hutch. The eliminator is 
built as a separate metal -shielded unit in the base of 
the chassis and feeds the valves through five connectors 
neatly grouped together on small polished ebonite ter- 
minal strips. Servicing has been simplified by arrang- 
ing that the wiring of the receiver and mains unit is 
readily accessible. 

Probably one of the most ingenious pre -H.F. volume 
controls yet devised is included in the aerial circuit. 

The left -hand dial on the 
front of the cabinet actuates 
the wave band and pick -up 
switches (arranged below 
the H.F. and detector valve 
holders) by means of a long 
spindle. This terminates in 
a crank attached to a con- 
necting rod and pistón 

clearly visible in the illustration. The piston and cylin- 
der into which it works form two elements of the volume 
control condenser. Extreme rotation clockwise gives 
the maximum transference of aerial energy (and hence 
greatest volume) on the medium wave -band, whilst 
rotation in the other direction gives increasing volume 
on the long waves. A position mid -way between the 
two puts the pick -up in circuit. The many functions of 
this dial are clearly marked, and its handling becomes 
a matter of simplicity in a very short time. 

Interesting Volume Control. 
Inside the cylinder containing the large piston con- 

nected to the aerial is a second and smaller piston which 
forms the third electrode of the differential condenser 
which is earthed (see circuit diagram). The relative 
dimensions and movements of the component parts of 
this assembly are such that control of volume, and, 

h incidentally, selectivity, is not accompanied by any 
appreciable change in the aerial capacity thrown on to 
the first tuned circuit, with the result that ganging is 
not upset ; furthermore, the special construction makes 
a very low minimum capacity possible. In this way the 
volume of the local station may be reduced practically 
to zero. In some receivers with a conventional series 
aerial condenser as a volume control adequate reduction 
of signal strength is impossible. 

On the main terminal panel which is still exposed 
when the back of the cabinet is screwed home, there 
are sockets for loud speaker and pick -up jacks and 
nickelled terminals for aerial and earth wires ; also, there 
is provision for the use of the electric lighting or power 
mains as an aerial for local- station reception. To pre- 
vent shock due to accidental contact with live terminals, 
it is arranged that the removal of the back of the 
cabinet breaks the main circuit. 

In general, the circuit is orthodox, but there are a 
number of small refinements which merit description. 
Tuned anode coupling between the screen -grid valve 
and the leaky -grid detector is employed, but as it is 
necessary to maintain the common rotor spindle of the 
ganged condensers C1, C_ at earth potential, the anode 
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GANGED TUNING CONDENSERS WITH 

A COBD DR/VEN Palm-ER 

T2ANsL (KE/Y r SCALE 

COPPER SCREENING FOR AERIAL, ANODE, 

AND REACT /ON COIL; ( DUAL RANGE) 

PICK- UP JACK - 
LOUD SPEAKER JACK - 

AEP /AL VOLUME CONTROL CONDENSER 

D/AL /LLUM /NAT/rlG L AMP 

PENTODE OUTPUT CHOKE 

PA/77A 

L.F 
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ANCHORAGE FOR VALVE SCREEN /NV BOX. 

CONDENSER SCREEN /111G COMPARTMENT 
WITH COVER REMOVED 

MA/NS ON trOFr SwiTCH 

MA /NS" AERIAL SOCKET 

SCREENED MA /NS UNIT. 

METAL ,SECT /F /ER 

NF STOPP /NG RES /STANCE 

SMOOTH /NG CONDENSERS 

MA /NS SOCKET. 

OMA /NS PRIMA Y' TA PP /NOS 

Hi,+D 

MCMIQIASL MAINS THRF.E.- Constructional details of the chassis. Features of outstanding interest include the "piston" 
type volume control end the cord-driven pointer tuning device. 
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The McMichael Mains Three. - 
condenser is connected as shown in the diagram and 
not directly across the coil. The three valves used are the Mullard S4VA (screen- grid), the Mazda AC /HL 
(detector), and the PM24A high -voltage pentode ; their 
anode circuits are well decoupled, and the screening - 
grid of the H.F. valve, which at first sight appears 
to be fed through a 50,000 ohm series resistance, really derives its current from a potential divider -one arm 
of which is the detector valve. No H.F. choke is to 
be found in the plate circuit of the detector ; presumably 
the' primary of the intervalve transformer deflects suffi- 

DECEMBER 31st, 1930 

interference. On the long waves, Hilversum, Kalundborg, 
Warsaw, Eiffel Tower, Daventry, Königswusterhausen, 
Radio Paris, Lahti and Huizen were received satisfac- torily, with the exception of Königswusterhausen, where there was slight interference from Daventry. Moscow 
could be heard with reaction pressed to the limit. The minimum local station spread was about 40 kc. at 356 
metres. 

An undistorted A.C. output of a little over one 
watt, which is more than sufficient for domestic needs, 
is available from the output stage. The quality of reproduction is excellent, and fully vindicates the claim 

A 

20.000 0 

m 1 rid 
Circuit of the McMichael Mains 
Three. The single screen -grid 
valve is tuned anode coupled to 
a regenerative leaky grid detec- 
tor, which is in turn linked by a transformer to a high -voltage 
pentode. Mains rectification is effected by a voltage -doubling 
metal -oxide bridge The termi- nal M allows the mains to be 

used as an aerial. 

L5 

O'0002 mfd 

s TO 
PICK -UP JACK 

Oa 
F(1) 
z 
Q 
2 

F' 

cient H.F. energy, as the behaviour of the reaction 
condenser C3 is perfectly satisfactory. An H.F. stopper 
of ioo,000 dims is included in the pentode control grid 
circuit, and the anode circuit of this valve contains a 
centre -tapped choke and impedance -limiting device or 
compensator- which prevents the accentuation of high - 
notes when certain types of moving -iron speaker s,re 
used. One side of the mains is connected to earth 
through a 0.005 mfd. condenser, thus minimising 5o 
cycles modulation by shunting away local H.F. 
energy. 

.When tested about seventeen miles south of London 
after dark, the set gave a very good account of itself, 
no fewer than fourteen stations on the medium band 
being received at good loud- speaker strength without 

so often made in this journal that the high -voltage pen- 
tode when compensated can give an account of itself that 
is not excelled by any triode. There is a very slight 
residual hum, but this is not heard during a programme. 
The ganging holds well over both the wave bands, and 
is not affected by the volume or reaction controls. 
Great care has been taken by the makers to match 
the coils and condensers together with stray capacities 
before assembling the set, and trimmers have not been 
found necessary. The wavelength calibration was 
never more than 2 metres out on the medium band. At 
twenty guineas the " ` Mains Three " is very good value 
for money. The makers' address is : L. McMichael, 
Ltd., Hastings House, Norfolk Street, Strand, London, 
W.C. 
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The Marconi and Osram H2 Valve Tested. 

THE valve which is the subject of the present 
review is known as the H2, and is intended as 
a high- magnification amplifier, or as a detector 

valve, and is especially suitable, owing to its compara- 
tively low consumption in the anode and filament cir- 
cuits, for sets in which dry batteries are used as the 
source of supply. 

The rated characteristics of the valve are as follows : 

Filament voltage .. 2.0 volts. 
Filament current .. o. 10 ampere. 
Anode voltage (max.) 15o volts. 

*Amplification factor .. 35 
*A.C. resistance .. .. 35,000 ohms. 
*Mutual conductance or i.o milliamp. per 

slope.. .. volt. 
*At anode volts ioo, 

grid volts o. 
On checking the mutual 

conductance of the valve 
tested, taking the same 
standard conditions as 
were used in the official 
test, it was found that the 
valve had an even higher 
slope than claimed by the 
makers ; the figure found 
was 1.14 mA / volt. The 
possession of so high a 
slope as this entitles the 
valve to rank as one of 
the most efficient two -volt 
valves available. 

A full set of grid-volts/ 
anode -current curves are 
shown in Fig. 1, together 
with a grid -current curve 
for Ea = 80. ' It will be 
noted that grid- current 
starts at E--= + ó.15 volt, 
so that it is necessary to 
supply a small negative 
grid -bias when the valve 
is used as amplifier. The steepness of the grid -current 
curve suggests that the H2 will make an unusually sensi- 
tive and distortionless grid rectifier ; for this purpose 

it is suggested that the anode voltage be as high as 
convenient, and that a grid leak of about 2 megohms 
be used in conjunction with a grid condenser of the 
order of o.000i mfd. 

Owing to its comparatively low A.C. resistance, the 
valve will provide good amplification with but small loss 
of high notes when used with a resistance in its plate 
circuit. Either as grid detector or as first L.F. amplifier, 
a resistance of 150,000 ohms is suggested -as suitable 
coupling to the next valve, though as an anode -bend 
rectifier a higher resistance would increase the sensi- 
tivity. 

Fig. 2 gives a set of anode -volts /anode- current 
curves, from which the behaviour of the valve as an 
amplifier can be determined in detail. Each curve refers 

to a different value of 
negative grid -bias, as the 
figure shows. From these 
curves it is possible to read 
off the A.C. resistance of 
the valve, as expressed by 
the slope of the curve, for 
any conditions of working ; 

in addition, by drawing in 
certain other lines that cut 
through the curves, the 
anode current drawn by 
the valve with any desired 
value of resistance in its 
plate circuit can be found. 

In the figure a séries of 
lines are drawn across the 
curves ; all these lines are 
parallel, and all represent 
an anode resistance of 
150,00o ohms;- external to 
the valve. That this is so 
can be seen from the fact 
that the line passing 
through I milliamp. on the 
anode -current scale also 
passes through 15o volts 

on the voltage scale, and by recalling that 15o volts are 
needed to drive a current of 1 milliamp. through 150,00o 
ohms. Lines representing an anode resistance of 
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Fig. 1.- Marconi and Osram H2 valve. Grid volts /anode current curves and grid volts /grid current curve. 
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A New Detector Valve. - 
200,00o ohms, in the same way, would all he parallel 
to a line joining 200 volts toi milliamp. 

If the battery voltage is 150, for example,_ and the 
anode resistance 150,000 ohms, the anode -current taken 
by the valve at any selected grid -bias is given by the 
point at which the line AB cuts the appropriate curve. 
With one volt grid -bias,, the current taken by the H2 
would thus be 0.4 milliamp., rising to 0.56 milliamp. 
with zero grid -bias. The same points also give the 
D.C. voltage assumed by the anode of 
the valve itself ; it is 90 volts or 66 

. volts for the two cases named. The 
points where the curves cut the other 
lines shown give corresponding in- 
formation for other battery voltages, 
using the same value of anode resist- 
ance. 

The 'utility of these curves is not by 
any means exhausted when these data 
as to static working conditions have 
been found. Suppose the valve is 
working at the point o ; that is to say, 
the battery voltage is 15o, the grid -bias 
I volt, and the anode resistance is 
150,000 ohms. If 'a signal be applied to 
the grid, . the momentary grid -voltage 
will be swung up and down about the 
fixed point o ; if the peak value of the 
signal voltage is exactly one volt, the 
voltage on the grid will swing between 
the points P and Q. Inspection of these 
points shows that the voltage at the 
anode of the valve will swing in sym- 
pathy between the values 66 and 112 
volts ; a total swing of 46 volts, making a peak voltage 
of 23 volts (on either side of the steady value of 90 
volts). The amplification provided by the valve, which 
gives out 23 volts of signals for every one volt applied 
to its grid, will thus be twenty -three times. Further, 
since the distance OQ is more than nine -elevenths of the 
distance OP, the distortion introduced by the valve in 
handling a signal of this magnitude will be less than 
5 per cent. (the generally accepted limit), so that the 
H2 may safely be used at the operating voltages named' 
to feed any output valve that does not require a grid - 
bias greater than 23 volts with an anode voltage of 150. 

When used as a detector, the H2 will naturally not 
be capable of providing so large an output of signals 
before overloading begins, for the valve then has to 
deal with quite large high -frequency voltages to obtain 
even a small output of rectified signals. As a set-off 
against this, however, there is the fact that with the 
small amount -of positive bias used when the valve 
is operating as a grid detector, the A.C. resistance is 
low enough to permit the use of a transformer, pro- 
vided this - has a primary of very high inductance, with- 
out loss of bass notes. The comparatively small current 
drawn by the valve will not saturate-the core of an iron - 
cored transformer, though some of those using special 
alloys would have their performance seriously upset if 
called upon to carry 3 milliamps. through their primary. 

If the valve is to be used as a detector, it will neces- 
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sarily be connected in parallel with a tuned circuit. 
This being the case, it seemed desirable to enquire 
whether the base of the valve introduced appreciable 
high- frequency losses. On putting the matter to the 
test, it was found that at 25o metres the damping effect 
of the unlighted valve was equal to that of a non - 
inductive resistance of i- megohms. 

Although a loss exists it is small and may be neg- 
lected in all but the most exacting conditions. A valve of 
similar type, but made (by the same makers) some two 
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rig. 2.- Marconi and Osram H2 valve. Anode volts /anode- current curves, with load lines for 150,000 ohms. 

or more years ago, was found to introduce about five 
times the losses of the H2 ; we are glad to be able to 
make the inference that the matter of base -losses is 
having the makers' attention. 

o 00 o 

PARLOPHONE SOUND -TEST RECORDS. 
Two Recent Additions. 

TI N addition to the three original test record's which 
IL were reviewed in the issue of this journal for August 
21st, 1929, two new records have been recently released, 
the numbers being P9797 and P9798. Each of these 
records contains eight sine -wave constant frequencies 
distributed at octave intervals throughout the useful 
musical range as follows :- 

Record No. P9797: 32, 64, 128, 256, 512, 1,024, 
2,048, 4,096 cycles. 

Record No. P9798 : 50, ioo, zoo, 400, Boo, 1,600, 
3,20p, 6,400 cycles. 

The duration of each frequency is approximately 40 
seconds, and a plain groove is cut in the space between 
each frequency band to locate the needle point at the 
end of each section. 

As in the case of the previous records, the recording 
has been carried out by the Heinrich Hertz Institute 
at Berlin. The price of the new records, which are 
obtainable only from the Parlophone Co., Ltd., 81, City 
Road, London, E.C.4, is 15s. each. 

B 20 
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A Broadcast Satire. 
If recent broadcast plays have con- 

tained more than a touch of morbidity, 
the balance should be redressed on 
January, 16th when Dù Garde Peach's 
new play, " The Path of Glory," specially 
written for the microphone, will be broad- 
cast on the National wavelength. 

I hear that the play is an entertaining 
satire on war. Ín the imaginary conflict 
both sides are striving to lose, since it is 
recognised that it is the defeated nation 
that comes off best as regards taxation 
and the general aftermath of the cam- 
paign. 

The play will be repeated on the 
. Regional wavelength on January 17th. 

' . 0000. 
Radio Drama on the Continent. 

Radio drama in Britain absorbs a coin- 
paratively small amount of the pro - 
gramme time, but on the Continent it is 
different. The Bureau Internationale de 
Radiofusion has just issued some interest- 
ing figures in regard to European radio 
drama during-the past year or two. Since 
February, 1930, the number of plays 
broadcast in the countries covered by the 
Union has exceeded 600 ; the total since 
March, 1929, is approximately 1,500. 

0roo0 
A New Art. 

About one -third of the number were 
written specially - for broadcasting, and 
the critics declare that many of them eaiì 
really be Classed as examples of a new 
art.. 

- Germany takes the radio play very 
seriously, and he output easily exceeds 
the modest British total of four per 
month. 0000 
A Tribute From Canada. 

On - the subject of radio drama it 

" bouquet " for the B.B.C. has just been 
received from Canada. 

It comes from Mr. E. A. Weir, Director 
of Radio for the Canadian National Rail- 
ways, who has : now returned tó the 
Dominion after a ,personal survey of 
broadcasting in Europe. 

0000 
Where Britain Leads. 

" It may be liard for some to conceive 
of New York being second to Europe in 
anything," writes Mr. Weir. " Never- 
theless in the- production of radio drama 
and in education broadcasting America is 
undoubtedly in second place. 

" Production methods for radio dramas 
in Great Britain are definitely ahead of 
those in America." 0000 
Return of Mr. Vernon Bartlett. 

Mr. Vernon Bartlett, who has been on 
a lecture -tour of America, returns to the 
microphone at Savoy Hill in the New 
Year, with a new series of " The Way 
of the World." The first of his reviews 
will be broadcast on January 8th. 

0000 
Those Piano Transmissions. . 

It is generally conceded that the micro- 
phone has no more difficult instrument 
to deal with than the common or garden 
pianoforte. Both in wireless and in 
gramophone reproduction it is the piano 

13 21 

By Our Special Correspohdeni. 

which comes crashing in to spoil an other - 
wise beautiful illusion of re- creation. 0000 
A Sparring Match. 

Unfortunately for Savoy Hill, however. 
it is demonstrated daily by the B.B.C. 
engineers that almost perfect reproduction 
of the pianoforte is not impossible. This 
fact at once removes any excuse for the 
sometimes atrocious quality of the piano 
transmissions during the weekly talks on 
music. H the piano can be conqúered 
once it can bewconquered again, but the 
engineers and the piano seem to be en- 
gaged on a sparring match which has 
lasted ever since 1922. . 0000 
The Knock -out. 

If the engineers appear to be winning 
during the early part of the evening, the 
piano shows its perversity later. on in 
(strangely enough) a mùsic. talk. A- few 
blasting' blows and 'where _are., the en- 
gineers ? 6000 

,Official Listener. 
Where - are they, indeed ? Are they 

listening ? - 

I addressed a -few questions to a- B.B.C. 
official. He assured me that every word 
and every note emanating from the trans- 
mitting aerial is listened to -by a respon- 
sible official of the B.B.C. In fá,ct,, a leg 
is kept. 

i3`l 

A Case in Point. 
I put this log to the test. On a recent 

Tuesday, I pointed out, my home set 
gave excellent reproduction of the piano- 
forte part in a performance of the Ger- 
shoni Parkington Quintet on the 
National transmitter. The set was then 
switched off until later in the evening 
when Mr. Victor Hely -Hutchinson's 
music talk was listened to on the same 
wavelength. No adjustment had been 
made to the set, yet the pianoforte repro- 
duction was distressing. 

0000 
What the Log Revealed. 

The log book was consulted and it was 
found that, whereas the Quintet per- 
formed that evening in No.-4 studio, the 
music talk was given in No. 3. Beyond - 

this no explanation was offered for the 
disparity of the two transmissions, , and 
I can only imagine (a) that No. 3 pos- 
sesses a poor microphone or (b) that the 
room is architecturally unsuitable. 

o00ó 
A Possibility ? 

It would be a happy triumph if the en- 
gineers completed their conquest of the 
piano' by the time the B.B.C. moves into 
" Broadcasting House." 

0000 
The Truth About Modern Music. 

Modern music is perhaps easily assimi- 
lated by a world reared on Bach and 
Beethoven ; but the B.B.C. is to do some- 
thing towards " explaining " the newer 
school to listeners in. ,a series entitled 

New Friends in Music," starting next 
February. 

o'o 0 0 

Filling the Niche. 
So the niche over the main entrance to 

" Broadcasting House " is to be filled 
with a group representing _ Ariel and 
Prospero in the famous scene in -" The 
Tempest." The sculptor,- Mr-. Eric Gill, 
has a reputation for daring originality, 
and the new B.B.C. building should allow 
ample scope for exercising the-gift 

A GERMAN HIGH -POWER STATION. -There are interesting points of resemblance 
between the transmitting hall at Heilsberg, seen in the picture, and that of the B.B.C. 
station at Brookmans Park. Heilsberg, the second station of Germany's new high - 
power scheme, opened transmission on December 10th with a wavelength of 276 

metres and a power of 75 kilowatts. 
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A Review of Manufacturers' Recent Products. 
TANNOY A.C. MAINS UNIT. 

Model C.P.2. 
This unit combines an H.T.- eliminator 

and an L.T. trickle charger in a metal 
container, the overall size of which is 
9¡ x 5A x 31in. high. It will fit; there- 
fore, in the space provided for the H.T. 
battery in the majority of portable sets. Its usefulness is not restricted to this one 
function, and it can be used as an external 
unit to supply H.T. to a cabinet -type re- 
ceiver. Westinghouse rectifiers are fitted, 
a voltage doubling full -wave unit is èm 
ployed for the H.T. supply, and a bridge - 
connected unit for the L.T. trickle 
charger, the latter giving 0.5 amp. max. 

Three H.T. tappings are provided, two 
being variable and one fixed. The vari- 
able output voltages can be adjusted; in 

. ono case horn 0 to 95 volts, and in the 
other from 0 to 120 volts, the maximum ir. 
each case depending on the load. 

The fixed output was found to give 192 
volts at 2 'mA., 177 volts at 5 mA., 153 
volts at 10 mA., 130 volts at 15 mA., and 
106 . volts at 20 mA. A small reduction 
occurs when a feyv milliamps are drawn 
from each of the variable tappings, the 
voltages from which are derived from 
potentiometers. 

A practical test showed the unit to be 
entirely satisfactory provided the usual 
precautions have been taken in the set to 

7'annoy A.C. mains H.T. eliminator and 
L.T. trickle charger. 

counteract the detrimental effects of com- 
mon resistance in the H.T. supply. 

The makers are ,Tannoy Products, 1 -7, 
Dalton Street, West Norwood, London, 
ß.E.27. and the price is £5 10s. 

FERRANTI CELL TESTER. 
TYPE C.T.2. 

1 h is instrument has been developed 
especially for cadmium tests of accumula- 
tors. This test enables the faulty ele- 

Ferranti eel.- .eot...g meter designed 
especially for cadmium tests. 

ment in a cell to be determined when 
voltage measurement and acid tests fail 
to definitely locate the trouble. In large 
batteries it is cheaper to replace the faulty 
element than to scrap the cell. 

- 'l'he cell under test should be charging 
or discharging at normal rate; on open 
circuit true reading will not be obtained. 
The cadmium electrodo, which is encased 
in a perforated ebonite sleeve, clips on to 
the fixed pointed prod on the meter, and 
when lowered into the electrolyte enables 
true readings to be taken of the voltage 
between the acid and the positive, and 
acid and negative, plates. 

The meter has a centre zero and two 
ranges : 3 -0 -3 and 0.3 -0 -0.3 volts, a switch 

bringing-the desired range in operation. 
A fully charged cell shows, between cad - 
miitm and positive, 2.35 to 2.5 volts, and 
between cadmium and negative 0.1 to 0.2 
volt,, but on the opposite' side of the zero, 
the difference being the true terminal 
voltage. This difference should corre- 
spond with the voltage given bÿ the cell 
makers for a fully charged cell. 

The meter can be used also as an 
ordinary centre -zero voltmeter. - 

The makers are Messrs. Ferranti, Ltd., 
Hollinwood, Lancashire, . and the price is 
6fis.. 6d. The cadmium element is a 
separate item, and costs 5s. 6d. 0000 

" RED DIAMOND " SWITCHES. 
The Jewel Pen Co., Ltd., 21 -22, Great 

Sutton Street, London, E.C.1, have re- 
cently introduced three new types of push- 
pull switches. In each case the oper- 
ating spindle and bush are insulated fana 
the contact springs and collar so that 
the switches can be used on metal panels. 

Type RD44, which is priced at 2s., is a 
single -pole double -throw -switch designed 

"Red Diamond" push -pull switches with 
insulated spindles. (Left to right) Types 

RD44, RD47 and R049. 

specially for gramophone pick -up connec- 
tions. Here the isolated spindle is a dis 
tinct advantage, as it is essential to keep 
the capacity of the grid lead down, when 
the switch is called upon to deal with a 
change in grid bias. 

Types RD47 and RD49 are specially de- 
signed respectively for the 1931 Ferranti 
" Battery Two " and " Screened Grid 
Three " kit sets. The RD47 is a three - 
contact switch for making and breaking 
the H.T. and L.T. circuits, and the RD49 
a two -pole filament switch. 

In all three types the action is positive 
and the contact springs are firm. 
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TWO NEW VARLEY COMPONENTS. 
Toe facilitate the correct matching - of- 

the loud speaker and the output valves, 
Varley, 103, Kingsway, have introduced 
an output transformer which gives the 
choice of six ratios, namely 8 : 1, 10 : 1. 
12 : 1, 15 : 1, 20 : 1, and,25:1. The 
D.C. resistance of the primary winding 
is 162 ohms, and its inductance 6.5 
henrys when carrying 25 niA. of D.C: 
The primary is designed to carry 50 mA. 
of D.C. The overall dimensions of the 
components are 3 ¡in. X4in. x3 /in., and the 
weight is 2 lb. 12 oz. The price is.. 
£1 2s. 6d. 

impedance - matching output transformer 
by Varley. 

A 3 -henry L.F. choke with tappings 
giving 0.5, 1.0, 1.5, 2.0 and 3.0 henrys 
is another new addition to the Varley 
range. Its D.C. resistance was found to 
be 47 ohms. This component can be 
used, in conjunction with a Iärge variable 
condenser and a resistance, -in a tone 
control circuit in parallel with the anode 
impedance of one of the L.F. stages. 
Normally. it will not be required to 

Varley 3 -henry tapped,L.F. choke. 

carry the D.C. component of the anode 
current, consequently its dimensions are 
small, the overall size being 2 ¡in. X1;in. 
X2,1in., and the price is 8s. 6d. 

I: 23 

Wfipighoo 
vold 

NEW TUNEWELL PRODUCTS. 

'l'uuewell H.F. choke, in which the sec- 
tions are wound in alternate wide and 
narrow slots, and examples of new type 
push -pull switches. These components' 
are made by Messrs. Turner and Co., 
Station -toad, Old Southgate, London, 
N.11; the H.F. choke is priced at 6s. 6d., 
and the two- and three -point switches 
cost la. and 1s: 3d. respectively. . 

0000 - 

DIEHL " ARISTOCRAT " 
GRAMOPHONE MOTOR. 

Designed exclusively for A.C. supply 
mains; this motor. is of the induction type 
and is backed by The Singer Sewing 
Machine Co., of America. It is interest- 
ing to note that for some- years this com- 
pany has fitted induction Motors of this 
type to its products with the object of 

Sectional diagram showing principle of 
the Diehl governor mechanism. 

eliniinatilig interference with wireless re- 
ceivers in the vicinity. 

The motor is mounted horizontally and 
drives the vertical turntable spindle 
through a worm gear of conventional.. de- 
sign. The governor, however, is uncon- 
ventional from British standards and 
consists of two brass fly-weights, Mounted 
in a single spring strip at. right angles 
to the motor spindle. - 

The motor plate is circular and the 
work of fitting to a cabinet is thereby 
considerably simplified. A three -Point 
attachment is employed between the 
motor and its base plate, and each point 
is provided with coil springs and felt 
washers to absorb vibration. The turn- 

, 

7-tr 

urn- 

¡tr 

table is moulded and its inertia is low 
so that the motor quickly- attains, its 
working speed. - The centre hole is pro- 
vided with cork bushes. and the weight 
of -the turntable is supported on a single - 
plate cork clutch. Thus protection is 
afforded to the worm gears, while suffi- 
cient friction is provided to drive the 
record against the resistance of the needle. 

Tests were macle on 230 volts A,C., and 
the current taken on load was- 107 milli - 
amps. A continuous run .of two hours 
failed to show any signs of overheating, 

Diehl " Aristocrat" induction motor 
and moulded turntable. 

and at the end of this time a slight 
grumble " in the governor mechanism, 

which was noticed - at first, had dis- 
appeared, the friction pads having by 
this time been thoroughly bedded down. 

' The starting torque is good and the 
motor reaches its normal running speed 
in just over one complete revolution of 
the turntable. - In the steady state the 
torque is satisfactory, and 

. 
the speed is 

unaffected by large amplituáes in the 
record. 

Messrs. Claude Lyons, Ltd., 40, 'Buck- 
ingham Gate, London, S.W.1, are the 
distributers in this country, and the price 
omplete is four guineas. - 

.\ quick make -and -break switch incor- 
porated in an automatic stop is a standard 
item of the equipment. 

0000 
E -Z WIRE STRIPPER. 

A useful tool for 
the set constructor, 
manufacturer and 
service - agent. It 

obtainable from J. 
Broadheath, near 
price is 15s. 6d. 

performs siuiultane 
opsly the three oper- 
ations of gripping, 
cutting and stripping 
the insulation from 
solid and stranded 
wires of all dia- 
meters. Supplies are 

B. Hyde and Co., Ltd. 
Manchester, and the 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Corzwspondence should be addressed to the Elitor, " The Wireless World," Dorset Rouse, Tudor Street, E.0.4, and must be accompanied by the writer's name and adùress. 

PENTODE y. TRIODE. diameter in a flat baffle 3ft. square with movingccil drive. The Sir, In the article " Pentode r. Triode " (November 26th, conclusion may be quoted. " It was found that somewhat ander 1930), reference is made to the sensitivity of a power valve in half of cné per cent. of the input was radiated as sound over the milliwatts per volt. This is somewhat in error, for sensitivity hemisphere facing the cone." is actually measured in milliwatts per (volt)2; the unit is thus The discussion of loud speaker " efficiency " ns gravely ham - independent of the actual grid input voltage, and one can fairly pered by the lack of precise definition. It is, I think, somewhat compare values of different power on the same basis. A unit in misleading to speak of efficiency without any reference to the terms of milliwatts per volt is actually a mixture of sensitivity frequency -intensity characteristic. It is generally recognised and output power, and therefore two valves which give the same that it is impossible to arrive at any set figure which will convey output for a given particular input might have very different an idea of -relative merit as between different loud speakers. In " sensitivity " merely because one happened to be rated at a this connection, it is somewhat difficult, to understand the figure higher power than the other. ' 
- of 33 per cent. which Mr. Pearsall puts forward for the efficiency Although the milliwatt per (volt)2 unit is seldom referred to of the product of his firm. One would like to have a precise in print it is much used by designers in comparing valves; par definition of what constitutes the efficiency of " the instrument titularly pentodes with triodes. The only uncertainty lies in the itself," which reaches this highly attractive figure. unit of voltage. The tendency is to use the peak value in Arcadia, Bieldside, N.R. W. A. BARCLAY. amplifier calculations, as this is more connected with other - matters, such as bias, than the R.M.S. value ; yet it seems to me 

to be inadvisable to adopt peak' values unless specifically men- SERVICE. . 

tioned, as considerable confusion is liable to be caused when Sir, -Your recent editorial on servicing, and letters called using the figures in connection with other electrical - quantities. forth from readers on the same subject, have been of outstand- London, S.E.3. M. G. SCROGGIB, B.Sc., A.M.I.E.E., ing interest, not only to retailers, but to the average reader. Chief Engineer, Burndept Wireless (1928), Ltd. The all- important matter of servicing calls for a . really high standard of technical knowledge and experience, and while some traders themselves have thoroughly gone into the technical side LOUD SPEAKER EFFICIENCY. of the radio art there yet remain a great majority who have Sir, -My attention is drawn to Mr. Bárclay's .article in your not considered this á worth -while matter. Too often they rely issue of December 3rd and to his statement that the efficiency on the practical experience of their employees to carry them of a loud speaker is less than 2 per cenit, through the difficult part of after -sales work, and this is regret - I should be very glad to know how he arrives at this view. table if for no other reason than good service makes good sales. In the " acoustic tube " type of speaker developed by Dr. F. W. As a branch service manager of a very large radio manufacturing Lanchester and my firm it is possible to say with considerable firm, I could give innumerable cases of adequate service bring - accuracy what the output of energy in sound -waves is, and, as ing a very rich reward indeed, while, on the other hand, indiffer- the Same argument applies to the cone speaker and the sensitivity once to customers' wishes has brought the eternal grouse of poor of the two is similar, I feel that it is possible to give the efficiency sales: 
in set terms. My contention is that where a trader is thoroughly interested If Mr. Barclay were referring to the ratio of sound energy in the sale of radio products, servicing becomes second nature emitted to the dissipation of the valve, then I would not take to him, and, if the trader .himself has no time to study this much exception to his statement beyond saying that 4 per cent. subject, he will invariably pick out a thoroughly competent was nearer the mark. But the instrument itself has an efficiency engineer to look after this side of his business. more nearly 33 per cent. R. H. PEARSALL, In your editorial of October 22nd you indicated that " Those Birmingham. Lanchester's Laboratories, Ltd . who join the ranks of the service man on the merits of technical 

knowledge and training alone should also have some recognised 
certificate of competence to give confidence to the public." This Sir, In reply to Mr. Pearsall, I cannot do better than refer very important matter was in the minds of a number of radio him to the issue of The Wireless "World for July 6th, 1927, which engineers who, during recent months, have inaugurated a contains an article by Dr. McLachlan entitled Loud Speaker scientific body known as " The British Radio Institution." It Inefficiency -Sources of Energy Loss which Reduce Efficiency to is the aim of this society to standardise technical and practical 1 per cent." knowledge of all subjects appertaining to the radio art -and this Doubtless since the date of that article this figure has been by examination and examination only. It is hoped by this somewhat improved, and I believe that in putting it on the method to embrace those workers . ashore and afloat who have average at 2 per cent. to -clay I am not unduly wide of the made wireless their profession, both in applied radio and its mark. Indeed, if Mr. Pearsall will turn to an article on " Loud kindred subjects of power speaker equipment and talkies. Our Speaker Performance " by E. J. Barnes, A.M.I.E.E., in Expert- examination covers this extensive field of knowledge, and it will mental Wireless of June, 1930, he will find the figure ascertained be the aim of the B.R.I. to so maintain a standard of knowledge experimentally for the " absolute efficiency. " of a cone of Tin. that whenever a radio engineer indicates associateship with the 

ri 2n 
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B.R.I. his qualifications in the radio art will be unquestionable. 
This institution, therefore, very closely meets with the scheme 
put forward by you two months ago, whereby traders and radio 
engineers will have a basis of qualification, and in view of this 
sympathy of ideals, Mr. Editor, may I ask you to bring the 
activities of the British Radio Institution to the notice of your 
many readers through the medium of your correspondence 
columns? D. H. IRVING, 

Bristol. Secretary, British Radio Institution. 

GRAMOPHONE MOTORS. 
Sir, -Following a recent note on the Garrard Induction Motor 

for gramophones your readers may be interested to know that. 
although primarily designed for 40 -60 cycle supply, it can be made 
to work satisfactorily on higher frequencies. 

I obtained one of these motors, and wished to use it tempor- 
arily on 90 -' 200 v. (pending the alteration of my supply to 
50 - next year). The windings are in two parts, which can be 
connected in series for 200 -250 v., or in parallel for 100 -130 v. 
'l'he windings were connected in parallel (marked " 100 -130 v., 
40 -60 ") and supplied with 120 v., and the current taken 
was noted. (There was some difficulty in finding an ammeter 
with a low enough range, but finally a-0 -250 mA. hot -wire meter 
was borrowed; it read 0.175 amp., which is probably inaccurate, 
but we may assume that the same point on the scale indicates 
the same current at 90 and at 50 The 100 -volt winding 
was then supplied through a series resistance from 200 v. 90 
and it was found that if the series resistance was about 350 ohms 
the current was the sanie as in the first caso (0.175 amp. nominal). 
(It is interesting to note that in each experiment the rotation 
was stopped by holding the turn-table ; the increase of current 
was too small to read.) 

It is found that a 100 -volt 32 c.p. carbon filament lamp is 
exactly right used as a series resistance, with the 100 -volt wind- 
ings on 200 v. 90 The motor was run Qontinuously for two 
hours in this way; the windings were only slightly warm, and 
t he (unwound) rotor was cool enough to bear the hand on with 
comfort. It does not slow up, with this arrangement,. on heavy 
passages in the record. Used with a Marconiphone pick -up h.nd 
n powerful amplifier (AC /HL, AC /P, two LS6As in push -pull, 
all resistance- coupled except power stage), bad A.C. hum was 
noted, even before switching on the motor. This was 'chiefly 
due to the potentiometer volume control mounted near the pick- 
up; screening with a tobacco tin, and using lead -covered wire 
(connected to screen and earthed on covering), made a great 
improvement, especially when the current to motor was taken 
in lead- covered and earthed wire. The last traces of hum were 
completely removed when the body of the motor itself was 
earthed (by one of the holding -down screws). 

Anyone having a higher frequency suppler than 60 ti may be 
interested to know of the possibilities of using an induction -type 
motor; in general, it may be expected to be more satisfacto y 
than a " Universal " type, since the latter employ brushes and 
commutator, which are generally troublesome to keep in order, 
even with machines of several horse- power, and more ,so with 
such very small sizes as are required to drive a gramophone. 

Cambridge. C. R. COSENS. 

NEWCASTLE TRANSMISSIONS. 
Sir, -I write to you on the subject of the B.B.C. transmission 

from Newcastle in the hope that you may see fit to deal -with 
the subject editorially, and, also, that the publicity which The 
Wireless iVorld provides will secure at an early date some 
improvement in the conditions under which local broadcast 
licensees receive the B.B.C. programmes. There -are perhaps two 
aspects of the matter, namely. quality and choice of programme. 

As regards quality, I should first say that my own receiver 
is situated some two miles from the transmitter, and is, though 
of course not perfect, I think, of adequate goodness to enable 
ello to form a proper judgment. It consists of a band -pass 
filter feeding an Il.?. stage which is coupled by a straight- 
forward transformer to a detector. There is then a resistance- 
capacity stage of L.I'. followed by push -pull output incor- 
porating 1.S5A valves with 445 volts at the anodes. A moving- 
roil speaker is used, and there is a milliammeter in each anode 
feed. All stages are decoupled, and there is practically no 
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trace of hum, even at full power. There arc nine valves in 
all, five in the receiver proper, twò half -wave rectifiers for the 
output stage, one full wave for the earlier stages, and another 
for the speaker field. 

Now, it is noticed that, while there are times when repro- 
duction is as good as the receiver is capable of providing, there 
are more times when the background noises so mutilate the 
transmission as to make listening almost impossible. Part of 
this is due, I understand, to land line noises and part to the 
radio link which is employed at those periods of the day when 
the Post Office do not supply the B.B.C. with land- lines: Not 
only does thelocal listener have his programmes interfered with 
by noises, but' not infrequently does the transmission get cut 
off entirely. (On the evening of December 8th, for instance, . 

there was a cut -off for several seconds at 7.56 p.m. and again at 
8.25 p.m.) 

Now I admit that probably the only argument a local listener 
has is the poor one that he pays the same fee as his co- listeners 
near London, who have a local Station which is capable of 
transmitting programmes which de' not suffer from the defects 
-I have mentioned, but I still think that the conditions here are 
such as to warrant considerable improvement. They were far 
better, for instance, when Newcastle had its exclusive wave- 
length and could radiate its own programmes. 

I turn now to the question of choice of programme. There 
is no alternative station available, for Newcastle radiates for the 
most part' the National programme, which is about the only 
other programme that can be. reached by the average receiver, 
i.e., from Daventry 5XX. Even when the new twin station at 
Moorside Edge starts its operations, Newcastle will in all prola- 
bility be no better off, for it will be outside the guaranteed 
service area. (See B.B.C. Year Book, 1931; "p. 268), and even 
the retention of the Newcastle transmitter will presumably mean 
the duplication of one or other of the programmes. 

I, therefore, suggest that Newcastle be given again an exclusive 
wavelength. It could take over the frequency of 1,013 kc., 
about 295 metres, at present -according to World 1?arlio -riot 
allotted, and which would give the standard separation of 
9 kilocycles from the nearest allotted wavelength. If this were 
dorie, and Newcastle allowed to produce its own programmes, 
considerable improvement. would be effected, and the many 
thousands of listeners in the densely populated area of New- 
castle and the large district with which it is surrounded would 
be able to receive programmes which were not adulterated with 
the unpleasant rumblings, etc., to which they for some time 
have been obliged to submit, if they wanted to listen at all. 

I have little or nothing to say as regards the programmes 
themselves. The task of preparing programmes day after day 
for so many stations is an immense feat in itself, and it is 
clearly impossible to provide every listener every day with 
everything he wants most. I would, however, suggest, as 
others have done before, that more variety, or at least alter- 
natives, be given on Sundays. Those whose tastes lean towards 
pious meditation or ecclesiastical music till 9 p.m. on a Sunday 
evening surely would not deny their equally sincere brethren 
music of a lighter character. By all means let us have education 
(in addition to entertainment), but why coercion? 

I would further say that it seems that the time has Arrived 
when the timing of evening programmes generally might be 
altered. The evening programme might begin at 7 p.m. instead 
of 7.45, when probably the majority of listeners are eating. The 
time -table might run then as follows : -7 -8 ; 8.15 -9.15 ; 9.30 -11.30, 
with the intervals either silent or for news. At present the 
programme from 3.45 is like a patchwork quilt : -3.45 -4.45; 
4.45 -5.15; 5.15 -6; 6-6.15, etc. QUALITAS. 

Jesmond,- Newcastle -on -Tyne. 

RE BROADCASTING GRAMOPHONE RECORDS. 
Sir, -As one who is interested in all remarks under the above 

heading, I consider that the arguments for and against about, 
balance out. I do, however, consider that your correspondents 
have entirely overlooked the most important argument against. 
gramophone broadcasts, namely, the apparent lack on the part 
of the B.B.C. of appreciation of the necessity of keeping con - 
stant turntable speed. Surely the chronic speed variation of 
the machine used by the London Regional at lunch time on 
December 10th was apparent to the most uninitiated ear. Really 
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good recording was absolutely wasted, whilst the entertain- ment value of the programme was negatived. 
Forest Gate, E.7. L. S. DEIGHTON. 

Sir, -Illy attention has been drawn to a letter written by Mr. Chestney in your issue of December 10th, dealing with the psychological effect on the radio listener of the broadcasting of gramophone records. I do not believe that a judicious increase 
in the number of records broadcast by the B.B.C. would lose them a single licence -holder besides Mr. Chestney himself. The very considerable correspondence which I get from list- eners leads me to suppose that in the present state of pro- gramme- building such as the B.B.C. can afford, more rather than 

pro- gramme-building 
broadcasting of records is desired, even when no illusion is intended. Where, however, the fact that records are being used is not emphasised, or has even been camouflaged, the im- proved efficiency of the performance would probably induce even Mr. Chestney to keep his licence going, and if or when the 

DECEMBER 3rst, 193o. 

B.B.C. begins to make its own recording of complete pro- grammes, we may hope for a palinode from him. London, W.1. CHRISTOPHER STONE. 
The Gramophone. 

REACTION AND THE BAND -PASS FILTER. 
Sir, -May I suggest to Mr. Cocking that his approximate formula (2) on page 642 for the voltage magnification of a capacitatively coupled filter at peak frequency would be ren- dered more accurate as well as simplified were it written : 

e 1 

E - 2R,,,C 
This result is obtained by differentiating the standard 

e formula for with respect to (s)L-- I, on the assumption 
si 

that 
.- 

is constant es,or the peak width of the tuning band. 
N.B. " W.A. BARCLAl. 

PHILIPS RECTIFIERS. 
Interesting Range of High =vacuum and Gas = fillet] Types. 

TILE full range of rectifying valves 
made by Philips Lamps, Ltd., Philips 

house, 145, Charing Cross Road, London, 
W.C.2, includes over 100 different types 
which may be divided broadly into three 
classes, namely, high- voltage rectifiers 

PHILIPS li.T. 

suitable transformers are readily avail- 
able. 

The majority of these valves are fitted 
with 4-volt filaments and consume from 
0.6 amp. 'to 2 amps., according to type. 
In the following list we give briefly the 

HIGH -VACUUM RECTIFIERS. 

TFj.. 
Maximum 

A.C. Anode 
volts. 

Maximum 
rectified 
current. 

Half - or 
Full-wave. 

Filament 
voltage. 

Filament 
current. 

Price. 

373 .. - - - 
505 . .. .. 

1582 .. 
1801 .. .. .. 
1821 .. .. .. 
506R, .. 
508 

1580 .. 
1501 .. .. .. 

2N) 
400 
, ,0 
220 x 2 
250 x 2 

375 xú 
500 x _ 
500x 2 

40 mA. 
ti0 , 

110 . 

30 ., 
60 ., 

.. 

125 , 

120 ., 

Half -wave 
. 

Full -wave 

'' ,, 
.. 

4.0 
4.0 
7.5 
4.0 
4.0 
4.0 
4.0 
b.0 
4.0 

1.0 
1.0 
1.25 
0.8 
1.0 
1.0 
1.0 
2.0 
2.0 

15/- 
15 
8O/- 
15/- 
17/6 
20 /- 
20 /- 
22!8 
2-_/0 

suitable for use in wireless transmitters, 
gas -filled rectifiers for charging high- and 
low -tension accumulators, and high - 
vacuum types intended for use in H.T. 
battery eliminators. Those comprising 
the last -mentioned class are designed to 
operate at filament voltages for which 

essential informaCon with regard to those 
valves particularly suited for use in A.C. 
receivers and N.T. battery eliminators. 

Another group which has a special 

application in the radio sphere is the gas - 
filled types developed for charging 
high- and low -tension batteries. Philips 
gas -filled thermionic rectifiers are fitted 
with a barium -oxide coated filament, 
which confers the advantages of low 
filament consumption and low filament 
temperature. Consequently a small bulb 
ran be used, rendering the rectifier easily 
accommodated in a restricted space. 

The most interesting valves in this class 
will be found in the following table :- 

A very useful appendage to these gas - 
filled rectifiers is the Philips regulator 
lamp, the function of which is to main- 
tain the current at a constant level even 
though the voltage varies within quite 
wide limits. The charging current de- 
pends upon the difference between the 
voltage of the battery and that of recti- 
fied voltage delivered by the valve. With 
:1 2-volt cell, for example, this difference 
will be relatively large as compared with 
the case when a 6 -volt battery is con- 

PHILIPS GAS -FILLED RECTIFIER FOR H.T. AND LT. CHARGES. 

Type. 
Slaxhuum 

A.C. Anode 
volts. 

\laximum 
rectified 
current. 

Half- or 
Full -wave. 

Filament 
voltage. 

Filament 
current. 

Price. 

1002 .. .. 
328 . 

451 .. .. .. 
307 .. 

100 100 mA. 
- 28 x 2 1.8 amp. 
10x2 1.8 .. 
45x2 6.0 

Half -wave 
Full-wave 

L8 
1.8 
I.8 
1.8 

28 
LO 
2:8 
8.0 

15/- 
12/0 
12/6 
25!- 

group of Philips high- vacuum rectifiers. 

netted to au L.T. charger, and in the 
former case a current -regulating resistance 
must be used. 

The resistance of these regulating 
lamps depends upon the temperature of 
the wire, the resistance increasing as the 
temperature rises. Thus, within certain 
limits the current through the device re- 
mains nt a constant value. These regu- 
lating lamps can be obtained to suit the 
majority of gas -filled rectifiers listed. 
The correct lamp for the 328 rectifier is t' no No. 3i, with a limiting factor of 
1.3 amp. and with the 1002 rectifier lamp 
No. 1003 should be used, which main - 
tains the current between 60 and 90 mA. 
for any battery voltage from 40 to 120. 
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Replies to Readers' Questions 
of General Interest. 

Technical enquiries addressed to our Information Department are used as the basis of the replies which the publish in these 
pages, a selection being made from amongst those questions which are of general interest. 

Safety Fuses. 
Due to the /act that the H.T. battery 

failed suddenly, i have just fitted u 
flashlu,ap fuse between the negative 
11.''. and L.T. terminals of my 
" /land Pass Three" receiver. It is 
now noticed that the lamp glows 
quite brightly when the high- tension 
batten/ is connected; does this indi- 
cate dart there is still a short -circuit, 
and, if ao, which is the most likely 
place to find il.' 

It your flashbimj, bulb is of the low- 
consumption variety, it is quite possible 
that its filament will be heated to 
candescence by the now of charging cur- 
rent to the by-pass condensers which are 
included in this receiver. If the flush is 
of momentary duration, you can rest 
assured that all is probably in order, and 
that the original short- circuit, if indeed 
it ever existed, must have cleated itself. 

On the other hand, if the lamp glows 
continuously thine must clearly he a 
fault, which may possibly be attributed 
to a defective by -pass condenser. If 
these components aro proved to be be- 
yond suspicion, your attention should be 
transferred _to the II.F. transformer, as 
there may be a short -circuit between its 
primary and secondary windings. 

0000 
Bias Resistance Values. 

With reference to the Valve Data supple- 
ment included with " The Wireless 
World" for November 26, will you 
please tell me i/ it is in order to use 
the anode currents given there vs a 
basis for calculating the values of 
automatic bias resistance? 

Yes, the information given with re. 
;turd to average anode current may cer- 
tainly be used when making these calcu- 
lations, as it is correct with regard to 
normal specimens used under amplifying 
conditions. In dealing with abnormal 
valves or with valves used in an ab- 
normal manner, the only way of ensuring 
extreme accuracy is to noike art actual 
measurement. 

It may be pointed out that many auto- 
matic bias circuits are to a great extent 
self -regulating, and in consequence it. is 
echiom vitally necessary to choose exactly 
the right value of resistance. 

It 27 

Obsolete Valves as Power Rectifiers. 
I have a large number of obsolete bright. 

emitter valves which I should like 
to use in place of my double -wave 
rectifying valve, which has just 
failed. Will you please show me how 
to make the necessary alterations to 
the eliminator (the circuit diagram 
of which I am sending you), and also 
any if these old valves should be 
capable of supplying 25 milliamps. at 
about 160 volts? 

We assume that you wish to use two 
of the bright- emitter valves as full -wave 
rectifiers. This plan should be fairly 
satisfactory, and. the alterations to your 
eliminator -of which the rectifying sec- 
tion is reproduced in Fig. 1 (a)- should 
be made on the lines suggested in dia- 

(a) 

(b) 

Fig. 1.- Diagram (n) shows the conven- 
tional circuit arrangement for a full -wave 
valve rectifier: two triodes, with plates and 
grids joined together, may be substituted 

in the manner shown in diagram (b) 

745 
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gram (b). You will observe that plate 
and grid terminals of each valve are con- 
nected together. The filament- heating 
winding of your transformer should be 
capable of delivering between 4 and 5 
volts at about 1.5 amp. 

Provided that the tI.T. secondary of 
your transformer gives an A.C. voltage 
in the order of 250 H.M.S., there should 
be no difficulty in obtaining the output 
you require, but it must be realised that 
regulation will not be so good as when a 
proper rectifier is used. 

0000 
"Half a Loaf . . . " 

Do you consider that an input band -pass 
filter may be satisfactorily operated 
if its circuits are tuned by separate 
variable condensers? .Although say 
own condensers are fitted with spindle 
extensions, they are not of the type' 
that is generally recommended now - 
adays for ganging purposes. 

We would strongly - dissuade you from 
attempting to 'tune your filter circuits by 
means of independent condensers. Ex- 
perience shows that it is extremely diffi- 
cult to operate a set of this type if 
coupling is sufficiently close - to give 
proper band -pass or double -humped 
tuning. Even if your present condensers 
are so unsuitable that single -dial control 
can only be maintained perfectly over a 
few degrees, it would be better to link 
them together mechanically -with, of 
course, some provision for compensation 

rather than operite them separately. 
0000 

A.C. Valves as Detectors. 
I ant about to fit indirectly heated .C. 

valves in my two -calve det. -L.P. re- 
ceiver. As it will no longer lie pos- 
sible to obtain positive bias for the 
detector by connecting the grid, leak 
to L.T. positive, would it be Worth 
,while to fit a bias cell? 

'l'he average A.C. valve of the type 
likely to be used -as a rectifier has such 
charnctcuistics that it is quite unnecessary 
to provide bias for a grid detector, as 
grid current in these valves usually starts 
to flow before the grid is made positive 
with respect to the cathode. 
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Power Pentode Two " Tuning 
Arrangements. 

/ about to rebuild my "Power Pen- 
tode Two " iat a larger cabinet, and 
of the same time should like to fit a 
band -pass filter. If this is practic- 
able, will` you please give me a cir- 
cuit diagram showing the necessary 
alterations, and also say where I can 
find a published description of suit- 

- able coils? It is intended to use a 
differential condenser as an input 
volume control device. 

As the ," Power Pentode Two "' nor - 
mally covers only the medium broadcast 
band, we take it that long -wave recep- 
tion is not desired, and the circuit dia- 
gram given in Fig. 2 is prepared on this 
assumption. 

WtT@il@MO 

bring about a commensurate loss of I.T. 
voltage, which can seldom be spared in 
a battery -fed receiver of the self - 
contained type. 

0000 
The Cathode Connection. 

The power transformer of my eliminator 
is fitted with a spare centre -tapped 
secondary winding giving a - rated 
output of 6 volts, and intended for 
heating the filament of the last L.P. 
valve of a receiver. It is my inten- tion to take advantage of this source 
of supply, and to fit a P.625 in place 
of my present 2volt output value. 
7'o what point should the centre tap- 
ping be connected? 

The centre tapping of this filament 
winding must be regarded as the cathode 

V 

0'0002 
mfd 

GANGED 

I 

;TRIMMER 

----- 

0'0003 
mfc! 

mfd 

I 

' 0666?SbÖt- 
H.F.C. TO 

L.F. R.0 -4 
O'0003 mfd 

a b 

IF--- 
00002 

mfd 

Fig. 2.- Aerial input circuit of the Power Pentode Two," modified for band -pass tuning. 

Regarding the coils and condensers for the filter circuit, you may be guided by 
the description of the components used 
in the "Band Pass Unit" described in 
our issue for August 27th, _1930. 

'A differential condenser will be suit- 
able as an input volume control device, 
but we recommend you to use, in con- 
junction with it, a semi -variable balanc- 
ing condenser, so that tuning need not 
be unduly affected. This condenser is 

. shown in our diagram. 
o0ó0 

Doubtful Economy. 
7'o save space, I have beent thinking of 

using tuned -anode coupltngs for the 
two H.F. stages of a projected self - 
contained battery- operated receiver 
with screen -grid valves. I am aware 
that the prevention of interaction be- 
conies more difficult when this form 
of Hi'. coupling is used, but am 
quite prepared to fit decoupling de- 
vrc`es for each circuit. Will you please 
give me .a word of advice? 

In spite of the -fact'-that several very . 
successful portable sets employ the tuned - 
anode system,' we think that you would 
.probably. save yourself much experimental 
work by using either the tuned grid or 
transformer method of H.F. coupling, 

Although you May be prepared to take 
the fullest possible precautions, it must 
not be forgotten that the inclusion of 
decoupling resistances of high value will 

connection of the output valve. Unles3 
some form of automatic bias is used, the 
tap will be joined directly to the common 
H.T. -L. T. negative bus -bar. 

0 0 0 0 

Filament Current Meter. 
An ammeter is permanently connected in 

series with the filament circuit of 
my D.C. mains receiver; it normally 
shows a reading of 0.25 amp. 1 am 
puzzled by the fact that, when self - 
oscillation is produced by operation 
of the reaction control, a momentary 
" flicker" of the meter needle is 
produced, and its steady reading is 
slightly changed. A8 oscillatory) 
currents should be confined to plate 
and grid circuits, I am at a loss 
to see how the filament circuit can 
be affected. War you please ex- 
plain this effect? 

In a receiver fed entirely from D.C. 
mains, it is quite usual that the fila- 
ment current meter should be connected 
in such a way that it indicates any 
change in anode current -such as the 
change produced when a valve passes 
from the non- oscillating to the oscillat- 
ing condition. 

If it is desired that the meter should 
register filament current only, and be 
unaffected by changes in anode current, 
it should be transferred to between the 
mains input and the positive filament 
terminal of the output valve. 

DECEMBER 31st, 193o. 

Artificial Loading. 
I- ,hare an L.T. transformer, rated at 4 

volts, 4 amp., and propose to use it temporarily for feeding the heaters of 
two A.C. valves, consenting a total of 
only 2 amps. Under these conditions I believe that the voltage output of 
the transformer is likely to exceed ite rating, with the consequence that the 
valves may be slightly overrun. In 
any case, it will be necessary to con- 
nect a potentiometer across this wind- ing; would it not be possible to pre - tent any rise in voltage by using a 
potentiometer of exceptionally low 
value thus imposing an artificial load, 

Although the rise in voltage across the 
secondary of a well -regulated transformer 
should not be excessive when operating 
under tka conditions you describe, no 
harm would be done by using a low- resist- 
ance potentiometer.- A value of 2 ohms. 
would be correct, and you should take 
care to see that it will carry a current of 
2 amperes without undue heating. 

0 0 0 

Unscreened Condensers. 
In the construction of a "2 -H.F." re- 

ceiver to be operated with a frame 
aerial, it is intended to use separate 
screens for each of the H.F. inter - 
valve coupling coils: will it be neces- 
sary to provide screening for the 
tuning condensers as well? 

If high -stage gains are aimed at, it 
will be wise to screen the condensers, as 
otherwise instability may be . caused by 
interaction between them (or their ex- 
posed wiring) and the frame. Experience 
shows that total enclosure in a screening- 
metal container is a desirable condition. 

FOREIGN BROADCAST GUIDE. 

ALGIERS 
(Algeria, North Africa). 

Geographical position : 36° 45 N. 3° I I ' E. 
Approximate air line from London : 1,042 

miles. 

Wavelength : 363.4 m. Frequency : 
825.3 kc. Power : 13 kW. 

Time : Greenwich Mean Time.* 

Standard Daily Transmissions. 
12.30 G.M.T., gramophone records ; 18.00, 

oriental concert (Fri.) ; 19.00, news 
bulletin, concert ; 21.00, oriental 
concert (Tues) ; 22.30, dance music 
or relay of cabaret. 

Male announcer. Call : Ici Radio P.T.T. 
Alger du Gouvernement Général. 

Announcements are sometimes made in 
both French and Arabic. 

Occasional Interval signal : Gong. 
Closes down with La Marseillaise and 

usual good -night greetings in French. 
* Algeria does not adopt Summer 

Time when the change -over is made 
in France. 
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Seven point suspension 
definitely prevents 

microphonic noises 

Cossor 210 DET., 2 volts, .1 amp, 
Impedance 13,000. Amplification Fac. 
tor 15. Mutual Conductance 1.15 m.a.!v. 
formal working Anode V Voltage 90 -150. Price V 

by eliminating 
filament vibration 
Microphonic noises in a Receiving Set 
are usually traceable to the Detector 
Valve. Nine times out of ten the cause 
is filament vibration. Look at the illus- 
tration alongside. This shows the internal 
construction of the new Cossor Detector 
Valve. See how the filament is held -not 
only top and bottom -but also by four 
insulated hooks spaced at intervals 
throughout its length. The purpose of 
these hooks is to damp out any tendency 
for filament vibration. Therefore by-using 
this " steep slope" Cossor Detector Valve 
in your Receiver the possibility of micro - 
phonic noises is definitely eliminated and 
you are assured of greater volume with 
absolute tonal purity. 

We have just issued a novel, circular 
Station Chart which gives identification 
details of nearly 50 stations and space 
is provided for entering your own dial 
readings. Price 2d. each they are 
obtainable from any Wireless Shop. 
In case of difficulty write us, enclose 
2d. stamp and head your letter " Station 
Chart W.W." 

THE NEW 

OSSOR 
DETECTOR VALVE 

DEFINITELY. FREE FROM MICROPIIONJC NOISES 
A. C. Cossor Ltd., Higkbnry Grove, London, N.s, V 71zí 

B 29 Advertisements for " The Wireless World" are onl v accepted from firms ice believe to be thoroughly reliable. 
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F O U R TH ED I TIO N 

HANDBOOK 
of 

TECHNICAL 
INSTRUCTION 

for 
Wireless Telegraphists 

B y 

H. M. DOWSETT, \1 I.E.E., h.hist.P. M.Inst.R.E. 
Author of "Wireless Telegraphy and Telephony," eto. 

PRICE 
25/- 
NET. 

BY POST 
25/9 

From all leading 
Booksellers or direct 
from the publishers: 

ILIFFE & SONS Ltd., 

THIS work constitutes a 
complete textbook for 
the use of wireless tele- 

graphists. In this new edition 
the subject matter has been 
entirely recast and the scope 
of the book widened to meet 
present -day requirements. 

This volume provides a complete 
theoretical course for the P.M.G. 
certificate. 

A leaflet giving synopsis of chap- ters and other particulars will be sent on request. 

Dorset House, Tudor St., London, E.C.4. 

tL. 

SPECIAL NOTICE 

Wireless 
'.,.,. World 

DIARY for 1931 

The demand for this attractive 
pocket volume has been so 
great that the Publishers have to 
announce that they are unable 
to supply any further copies. 

Readers who have not yet obtained 
copies should. make early application 
to Booksellers, Stationers or 
B o ok stalls in order to avoid 
disappointment. 

ILIFFE & SONS LIMITED, LONDON, E.C.4 

.:..E.E...,........ M.kl:OR\0.000\.,M00i0 

: The ELEMENTARY PRINCIPLES 
of WIRELESS TELEGRAPHY 

E 

Third Edition, 
Revised by 
O. F. BROWN, B.Sc. 

and TELEPHONY 
E c 
E 

., 
E 
., 

E 

E, 

E 

E 

E 

Z 
ìc 

. 

ñ 
E \ 

by R. D. BANGAY 

THE standard book of instruction for wireless beginners and students. This new and revised edition brings the whole subject into line with modern developments in wireless. The style is clear and simple and attention is given 
to the theoretical elements of electricity 
and magnetism : to the dynamo : and to 
the properties of waves. A leaflet which 
gives full particulars of the volume, 
including a synopsis of the chapters, 
will be sent on request. 

PR I C E 
10'6 net, by post il/- 

Front all leading Booksellers or diuecl front Me Publishers: 

ILIFFE & SONS LIMITED, 
DORSET HOUSE, TUDOR STREET, LONDON, E.C.4 á.y.yç, Ci,'s.EE 

w.w.q7 

DICTIONARY 
of WIRELESS 

TECHNICAL 
TERMS 

i 
(1926) 

Compiled by S. O. PEARSON, B.Sc., A.MI.I.E.E. 
and issued in conjunction with 
"THE WIRELESS WORLD." 

This volume contains definitions of 
terms and expressions commonly 
used in wireless telephony and 
telegraphy and is intended to serve 
as a guide to all those Interested 
in wireless %t'ho come across, from 
time to time, unfamiliar words in 
their reading. In such cases the 
DICTIONARY . OF WIRELESS 
TECHNICAL TERMS proves of 
very great use and value. It is well 
illustrated, and cross -referenced to 
enable the required information to 
be rapidly obtained. 

Price 2l- net. By Post 2'2 
FroMu leading booksellers or from the Publishers: 

ILIFFE & SONS LTD., 
w.w.48 Dorset House, Tudor St., London, E.C,4, 

.Mention o/ " The Il'ireless World," when writing to advertisers, will ensure prompt attention. 530 
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1VIISCELLANEOUS ADVERTISE1ViENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less. 2,'- and 2d. for every 
additional word. 

Each paragraph is charged separately and name and 
address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on ordere for consecutive insertions, provided a 
contrant is placed in advance, and in the absence of fresh 
instructions the entire " copy " is repeated from the 
previous issue : 18 consecutive insertions 5% ; 26 con- 
secutive. 10% ; 62 consecutive, 15 %. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING ( previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Streets Coventry ; Ouildhsll Buildings, 
Navigation Street, Birmingham ; 260, Deansgate, Man- 
chester ; 101, St. Vincent Street, Glasgow, 0.2. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

Postal Orders and Chequee sent in payment for adver- 
tisements should be made --oCoC payable to ILIFFE 
& SONS Ltd., and crossed . -- Notes being 

' untraceable if lost in transit should not bs sent as 
remittances. 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters maybe 

addressed to numbers at " The Wireless World " Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box ooa, c/o " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. 000, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Ilox No. advertisements are warned against sending 
remittance through Ilse post except in registered envelopes : 
sit all such cases the use of the Deposit System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." ai. DEPOSIT SYSTEM. 

Readerswhohesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with The 
Wireless World," both parties are advised of its receipt. 

The time allowed for decision is three days, counting 
from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to depositor. Carriage Is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £ro, a deposit fee of r/- is charged ; on 
transactions over ¡xi) and under £So, the fee is 2/6 ; over 
£3o, S /, All deposit matters are dealt with at Dorset 
House, 'Tudor Street, London, E.C.4, and cheques and 
money orders should be hide payable to Iliffe & Sons 
Limited. 

SPECIAL NOTE. -Readers who reply to advertisements 
and receive no answer to their enquiries are requested to 
regard the silence as an indication that the goods advertised 
have already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post. 

RECEIVERS FOR SALE. 

SCOTT 
SESSIONS and Co., Great Britain's Radio 

Doctors. - head advertisement under Miscel- 
laneous. 

HIRE a McMichael Portable Set, by day or week, 
from Alexander Black Wireless Doctor and Con- 

sultant, 55, Ebury St., S.W.1. Sloane 1655. (0328 

STRAIGHT 
Five Portable, makers' 12 months' guar- 

antee; 8 guineas, complete,- Mosby, 507, London 
Rd., Sheffield. [1169 

" 
WIRELESS World " Four Foreign Listener's WIRELESS 
Four, or any other " Wireless World " circuit 

built to specification with listed components by ex- 
perienced staff, work and results guaranteed. -Matlock 
Radio Manufacturers, Matlock House, Woodberry 
Grove, Finehley N.12. 'Phone: Mobley 2837. [2634 
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Masnsaianslla\avw 
SUPER 

APPLEBY- 
MATCHED 

COILS FOR 

" WIRELESS WORLD " 
FOUR 

PER SE1'' OF FOUR 
WITH SWITCHES 

COIL 
SCREENS 

OF ADEQUATE AND 
UNIFORM PROPORTIONS 

37/6 

3/3 EACH 

VALVE 
SCREEN TUBES 

VENTILATED AND 
INSULATED AT CAP 
APERTURE 

2/9 l:ACI I 

H.F. CHOKES 
MIDGET BINOCULAR 

HIGH INDUCTANCE 
IRON CORED 

319 EACH 

-TO A STRICT SPECIFICATION 
OF EFFICIENCY- APPROVED BY 

"THE WIRELESS WORLD." 

OVERSEAS- CARRIAGE AND PACKING EXTRA 

APPLEBY 
Chapel Street 

St. Marylebone, LONDON 
Paddington 8828 (3 !Ines) 

World" are only 

Receivers for Sale. -Contd. 
APPLEBY'S, where radio part exchange began. 

THE Service' is as Follows : We can supply prac- 
tically all the leading lines of radio apparatus on 

the market at current list prices; if so desired we 
can accept in part exchange the reputable makes 
of the following apparatus : Receiyers (domestic and 
portable), radio -gramophones, lonnd- speakers (cone and 
moving coil); cone unit: and chassis battery elimina- 
tors and mains .equipment components, battery 
chargers, remote control equipment, pick -ups and 
carrier arms, electric gramophone motors, H.F., L.F., 
and power chokes, condensers (variable, reaction, by- 
pass and smoothing), measuring instruments (high 
grade), L.F. transformers, slow motion dials (high 
grade), modern miscellaneout components; valves and tuning coils cannot be accepted in part exchange ex. 
cept ny special arrangement. 
IN View of the Difficulty of Making Fair and 

Definitely Offers for Material that we have not inspected, it is requested that apparatus tendered foi part exchange be kindly forwarded to us for valua- 
tion; no business can be proceeded with inconnection 
with part exchange. until material tendered has been examined; in this connection there need be po sear; material is sent to us from all over the world; not a single item of customers' . property has ever been lost or mislaid; rejected offers from Xmas last amount 
to only 3. - 

IN Order to Furnish h Guide, the part exchange 
allowance may be gauged as .approximately 50% 

of the list price of the article or articles tendered; for 
some articles the allowance will be more, and for others somewhat lees; the allowance is entirely deter- mined by the demand for innividual mucks, con- sidering also their condition' and production age; amateur constructed receivers cannot be accepted in part exchange as receivers, their value lying wholly in the components contained in them; only modern apparatus in good condition is accepted in part ex- change; material cannot be purchased by us for cash. 
'PERMS of Part Exchange Business : A minimum 

of 50% of the value of an orner, plus carriage 
charge. where -due, is payable in cash, unless the value 
is below £1, when a minimum of 10 /- is payable; 
should the part exchange allowance exceed 50% of 
the total value of new requirements, the difference will 
be credited against future orders; material may be deposited against a credit note, which may be utilised at- a later date; the maximum amount allowed to stand to the credit of any -one individuar is #:2uo. 

PPLEBY'S, Chapel. St., St. Marylebone, London 
(opposite Edgware Rd., Metropolitan station; or 

4 minutes from Marble Arch, Oxford St.). Tel.: 
Paddington 8828 (3 lines). [0340. 

fine condition;' to clear at £IGRANIC 

Superhet., large open type, with bigla 
frequency stage, about 250 metres to 4,000, very 

5.- Michael Lavin, Old 
House, donning, Reading. [2597 

VOLTMETER 
-WESTON Standard Portable Model. 

unused, A.C. and D.C., range 0 -600v. (guaranteed 
to 0.25 %). -Offers to Box 8470, c/o The Wireless 
World. [2623 
MARCONIPHONE Straight- Eight Receiver, with 

valves, mahogany case, .high and short wave , 
£12; also eliminator, £5.- Goldie, Párk Av., Mans- 
field. 

ANIC Semi Portable Supersonic Het. with fold - I GR 
tug frame aerial, 7 Mullard valves, including Pen- 

Lode, perfect order, £14; Sifam 2 S.G., D. and P.; in- 
cluding valves, frame aerial, Box pattern-, and 2 coils 
for outdoor aerial. £8; both these sets a bargain and 
lull working order; reason given for " selling. -Blair 
Hotel, Minehead, Som. [2633 

;JOUR Old Receiver or Components Taken in Part 1 Exchange for New; write to ds before purchasing 
elsewhere and obtain expert 'advice frotn wireless en- 
gineer of 25 yearn' professional wireless experience;- 
send a list of components or the components them- 
selves, and we will quote you by, return post; thou- 
sands of satisfied clients.-- dcnentifio Development Ce., 
57, Guildhall St., Preston. [0226 

CHARGERS AND ELIMINATORS. 
PHILIPSON'S Safety'H.T, Sufiply'Units are Famous 

for Reliability and Silent Working. 

OUR New Prices Again Make Them Famous for 
Value; for D.C. mains model D.C.4 gives 120v. at 

15 ma., 27/6; D.C.5, 150v. at 25 m.a., 1 fixed, 2 var. 
tappings, 35/ -; for A.C. mains model A.C.7, 120v. at 
20 m.a., £3;' A.C.5, 150v, at 30 m.a., 1 fixed, 2 var. 
tappings, £3/17/6; A.C.6, for 25 cycle mains, £5. 

PI-EILIPSON'S 'Safety HT. Supply Units are Guar. 
anteed for 12 months; write for our booklet, 

" Radio Power." 
PHILIPSON and Co , Ltd., Radio Engineers, Astley 

Bridge, Bolton. 'Phone : 2038. 'Grams Safety, 
Bolton. Est. over 50 !years. (0318 

PHILIPS High Tension Unit; 100 volts A.C.. 
type 372, 3 tappings, 1 variable, purchased 

March last, cost £6/10. guaranteed absolute new 
condition and perfect working order; £2/17/6.- Allen, 
Crabbes Cottage, Aldeburgh, Suffolk. [2386 

accebted iron: firms use believe to be thoroughly reliable 
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FANMOY 
PRODUCTJ' 

Ñaini titilEs 
INCORPORATING TVESTINGHOUSE 
RECTIFIER 

MAKE YOUR PRESENT SET 
"ALL ELECTRIC." No more 
batteries . . no trouble . 
no attention. Everlasting -- cheaper' than the continual 
cost- of dry batteries. 

PERFECTLY SAFE. 
TANNOY Mains Units are 
available for H.T. or L.T. or 
combined units suitable for 
practically any set, including 

portables. 
Switch on that's 

all. 
UNITS from 6 
Write for full details. 

make your 
RADIO 

" ALL ELECTRIC " 
1.7, DALTON STREET, S.E.27. 

4 RADIO fR 
GRAMOPHONE 
Or £9 78. 6d. and 11 monthly instalments of £2 10e. 3d. 

Luxurious entertainment in your 
own home at a price within reason. 

Other models at £48 and £75. 
Also Loud Speakers, Tina* and Cones. 

write for Catalogue. 

&L-CANTO 
BEL -CANTO 

RADIO LTD. 
34)36,0xtord St., 

W.I. 
Established 1926. 

LONDONA 
MOVI 

E.C.1 
Holborn 

PERMANENT MAGNET 
NG COIL 

SPEAKERS 
LT D. 

66, Hatton Garden, London, 
'Pb one: o orn 571.5. 

Pick -up Users - 
THE NOVOTONE imparts 

to your records: 
Full -bodied and true reproduction of the bass notes. Appreciable brilliance of the higher notes. An Increase In general amplification. Folder N, FREE. 

GAMBRELL RADIO LTD., 6, Buckingham St., W.C.2. 

Mention of " The Wireless 

THE WIRELESS WORLD DECEMBER 31ST, 1930. 
Chargers and Eliminators.- Contd. 

H.P. 
Eliminator Kit, incorporating Westinghouse H.T.5 rectifier, kits consist of transformer, choke, Westinghouse rectifier.; required condensers, resistance, safety plugs and socts, and baseboard;_ output 20 milliamps at 120 volts, 47/6, post free; metal case for saine, 3/9 extra. 

ELIMINATOR Kits, transformers, choke, con- densers, valve, valve holder, r tance, ter- minals; 36/ -; post free.-Fel- Ectrio Rade . Garden St., Sheffield. [2049 

VORTEXION Transformers and Chokes, wound to specification; best quality components only supplied. 
VORTEXION No. 4 Bobbins, 1in.x1%in., 1/3, post 2d.; lin.xlin., 1/ -, post 2d.: cast aluminium end plates, 2/3 ner pair. post 2d.; No. 4 laminations for 1y%in. bobbins. 6/2, post 9d.; for lin. bobbins, 4/2, post 6d. 
VORTEXION, 72, Merton Rd., Wimbledon, ß.W.19. Tel. : Wimbledon 2814. . [0439 
TANTALUM for A.C. Rectifiers; blue prints for inexpensive H.T. and L.T. chargers.- Blackwell's Metallurgical Works, Ltd., Garston, Liverpool. [1209 

RADIELLE Eliminator, input 200 -240 volts, output 
150 -400 volts, 100 milliamps and two variable tappings, cost 13 guineas, perfect; what offers f- Rogers, 

21, New Rd., Brentwood, Essex. [2628 

SAVAGE'S Specialise in Wireless 'Power from the Mains; reliable apparatus at reasonable prices. 
SAVAGE'S Transformer Laminations and Bakelite Bobbins; intending home constructors should write for list. 

SAVAGE'S 
Reliable Smoothing Condensers, 1,600 volts D.C. test, 1 mfd. 2/ -, 2 mid. 3/ -, 4 mid. 6/3; 500 volts D.C. test, lmfd. 1 /6, 2 mid. 2/3: 4 mfd. 3/9. 

SAVAGE'S Power Chokes for the Power Pentode 
Two, smoothing L.C.36G, 18 / -; output L.C.36P.G., 19/6; many other types available, write for list. 

SAVAGE'S Mains Transformers for the New Westing - bouse Units; please write for list. 
'SAVAGE'S New Foreign Listeners' Four Equipment. 

Transformer, N.F.L.4, 33/ -; smoothing choke. 
C32G, 20/ -; output choke C32 /0, 20/ -. 

SAVAGE'S 
" Wireless World " 'Four Equipment, 

mains transformer, W.W.4, 34/ -; smoothing and 
bias chokes. type W.W.4C, 16/- each; centre tapped output choke. L.C.36P.G., 19 /6. 

SAVAGE'S 
Mains Transformer, B.T.4- 500 -0.500 volts 

120 m.amps., 7% volts 3 amps., 6 volts 3 amps.. 
4- volts 2 amps., 4 volts 1 amp., 4 volts 1 amp., all centre tapped, specially developed to facilitate auto- matic bias in all stages; 57/6. 

SAVAGE'S 
Mains Transformer, V.T.37, 250 -0 -250 volts, 60 m.amps., 4 volts 1 amp., 4 volts 1 amp., 

4 volts 1 amp., 4 volts 2 amps., all centre tapped, a useful instrument for modern receivers with automatic 
bias' in every stage; 35/ -. 

SAVAGE'S Main Transformers and Power Chokes are carefully constructed from first class materials with an exceptionally generous margin of safety; they are fully guaranteed and may be purchased with con. fidence. 

SAVAGE'S Have Moved to Larger Premises; please note new address : 292, Bishopsgate, London, E.C.2. 'Telephone : Bishopsgate 4297. [2629 
SOUND SALES.- Genuine British Stalloy Stampings. 

No. 30 for " Wireless World " choke, 1'/ in. core, 4/6, 
post, free; lin. core, 3/6, post free. 

MO.4 Stalloy Stampings, l' /sin. core, 6 / -, post free; lin. core, 4/2. 
CLAMPS and Bolts for Above, 1/6 and '2/ -. 

"`]WIRELESS World " Constant Inductance WIRELESS 
15/ -; repairs a speciality; see our 

speaker advertisement. 

SPECIAL 
Filament Transformer, 200 -240 volts, 

tapped primary, 4 Volts, 4 amps., - centre tapped 
output, metal shrouded, shockproof terminal; 15/-, 

WE Guarantee All Transformers Undergo a 4 -hour Test on Overload; for insulation, correct volt- 
age and freedom irym buzzing. the safety factor is ample for all requirements. 

SOUND 
SALES, Tremlett Grove, Highgate. 

'Phone Archway 3871. -[2492 

COILS, TRANSFORMERS, ETC. 
TRANSFORMERS and Chokes for Battery Elimina- tors.- Chester Bros., 495, Cambridge ltd., Lon- 
don, E.2. [9706 

DYNAMOS, ETC. 
v.m.t. Motor Generator Set, 230v., 50 cycles, single 

phase, direct coupled to 2 generators, output 
of one 400v., 200 mat., output of other 8v. 7 amps., unused; cost £31, what offers f -Apply Armstrong, 55, Brown St., Manchester. [2591 

BEROLIF Coils, the finest made, for all receivers; 'get our list (post free) before buying, trade supplied. -Simmonds Bros., 38, Ratlibone Lane, Smeth- 
wick. ' [2620. w.W94. 

World," when writing to advertisers, will ensure prompt 

SOLD 
AT ONCE 
THROUGH "THE 
WIRELESS WORLD." e 

" I recently advertised 
two articles in your small 
advertisement columns 
and, as a result, both 
were sold within twenty - 
four hours of publication. 
One enquiry was actually 
received before my copy 
of " The Wireless World " 
had reached me. 
This was my first 
experience of your ad- 
vertising service, and 
pays eloquent tribute to 
its effectiveness." 

W. J. Pickthorn 
Grapes Hill 

o A'OR1t'iCH 

Make Use of 
The 

Wireless 
pp -World 

DEPOSIT 
DEPARTMENT 

A recent user writes: 
" Please accept my thanks 

for the services rendered in 
the purchase of the eliminator 
which 1 have decided to keep. 
You can therefore forward the 
money to the seller with my 
thanks. 

" I shall always praise your 
Deposit System which is the 
safest way of dealing with 
strangers that I know of." 

VV. H. THEVVLIS, 
49, Webster Street, 

OLDHAM, Lancashire. 

Full particulars of "The Wireless World" 
Deposit System are given on the fast page of 

Miscellaneous Advertisements. 

attention. 1322 
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DECEMBER 31ST, 1930. THE WIRELESS WORLD ADVERTISEMENTS. TI 

YOU WILL DO YOURSELF 

AN INJUSTICE 
if you decide on either a 

RADIO GRAMOPHONE 
or a 

LOUD SPEAKER 
without first hearing OURS. Made 
and tuned by an ex B.B.C. Radio 
Engineer, they have that extra 
quality which mass production 
cannot equal. 
Each one an individual masterpiece. 

Yet our prices are low 

MOVING COIL 
SPEAKERS £4 19 : O 

RADIO GRAMS 
FROM £35 . 4 : 

Our experience as makers of high -class 
Talkie apparatus is behind all our products. 

OXFORD CAMERA dc 
GRAMOPHONE CO. ETD , 
260, TOTTENHAM COURT ROAD, LONDON, W.1. 

:SO Ser 0171.1s fron, Tottenham Court Road Tub, 

KY NAZI 
PAl 

of L.F. Transformer, Loudspeaker 
(except Blue Spot) or Headphones 
repaired and despatched within 48 
HOURS. TWELVE MONTHS' 
GUARANTEE with each repair. 4/- 
l'ost Free. Cash with Order. 

Terms to Trade. 

kkottgArlaril 
GARPÁTTL SÁÑE. 
LONDON. S.W.1]. 

Dept. W.953, 
GARRATT LANE, 
LONDON, S.W.17. 

THE EEL E 
TIMEGMONEY 
SAVER -THE 
TREBLE DUTY 
TERMINAL 

A SAFE AND EFFICIENT 
TERMINAL TAKING 3 
DIFFERENT TYPES OF 
CONNECTION 

40 LETTERINCS 6COLOURS 
Write for Lint S7. 

J. J. EASTICK &SONS 01130421 

LOUDSPEAKERS. 
EPOCH Moving Coil Speakers. 

EPOCH. -The amazing .model 101 (Domino). 

EPOCH. 
-Have iou heard the Domino model ? 

EPOCH: The amazing model. 101 (Domino). 

P00117-Ii you have not, take the first oppor 
tunity of doing so. 

EPOCH. -The amazing model 101 (Domino). 

EPOCH. 
-No matter what loud- speaker you have 

heard, your decision will be firm. 

E POCII. You will not -hesitate, you will not ask 
your friend, you will not ask an expert. 

EPOCH. -The amazing model 101 (Domino). 

EPOCH. 
-You will be glued to the spot. You will 

be hypnotised. 
EPOCII. -The amazing model 101 (Domino). 

EPOCH. 
-Ant when you recover and find you have 

been awake, you will join in the Joyous Epoch 
Choru-, repeated frequently at each paragraph - 
EPOCH. -The amazing model 101 (Domino). 

EPOCH. 
-The more you have studied loud-speakers 

the greater will be your ,surprise. 
EPOCH. -The amazing model 101 (Domino). 

E POCII: A quick switch over against your favourite 
. moving coil loud- speaker will be a revelation to 

you. 

FPOCH.-The 
amazing model 101 (Domino). J 

E13 
-POCII- -Yon will find that the other moving coil 

speaker simply sounds ghastly, anemic, weak, 
scratchy or woolly by comparison. 
EPOCIL -The amazing model 101 (Domino): 

EPOCH. 
-T¡re Domino destroys all previous stand- 

ards of comparison. 
EPOCH:LThe amazing model 101 (Domino). 

EPOCH 
--It is beyond the realm of ordinary com- 

parison. 
EPOCII. -The amazing model 101 (Domino). 

EPOCH. -The Domino is the speaker of the day. 

EPOÇII. -The amazing model 101 (Domino). 

EPOCII- 
-IIas challenged' the market in 3 succes- 

sive seasons. The Domino is this season's chal- 
lenge. 
EPOCII. -The amazing model 101 (Domino). 

E POCH. -Read what others say. The testimonials 
printed below are guaranteed absolutely un 

solicited. 
EPOCH. -The amazing model 101 (Domino). 

EPOCH. 
-" Gentlemen, 

" 
YOUR 

101 Domino Moving Coil Speaker Duly. Re. 
1 ceived, and has now had 5 'weeks' use,- and my 

conclusion is that it is the only loud -speaker on the 
,present market. 

PHIS is My Fourth Moving Coil Speaker in 6 
1 Months; I only wish. I had seen your list be- 

fore, I would then have been better oft financially, as 
I sold a £7 popular make cabinet moving . coil 
speaker for £2/10 to get the Domino, and I have 
not regretted it. Everything you claim under ' Epoch- 
isms up to date ' I can substantiate. A. friend of 
mino is ordering one of your Permanent Magnet 
012 speakers to -day, after hearing mine. I had to 
wait 3 weeks for delivery of the speaker, and if I had 
to wait 6 months 1 would not have bought another, 
as there is nothing to approach yours. 

You May Use These Statements as You Wish," 

EPOCII. -The amazing model 101 (Domino). 

EPOCH 
- - Gentlemen, 

" T ET mu Congratulate You on the 101H in Cabi- L net. The speaker is streets ahead of anything 
we have yet handled. Its power is extraordinary, and 
I have never heard anything like it, and a 3 -valve 
mains receiver is sufficient for almost any hall. On 
purity alone it would appeal to the music critic -in 
fact, it has been sold to one, a professional often ap- 
pearing in public in London, and a conductor of more 
than local recognition. 

T_TOPE to be Able to Pass More Orders Through 
-1-1. for This." 

E POCH- -The Domino is fitted with a loin. climate 
proof diaphragm, weighs about 501b., is marvel- 

lously made and finished, but costs only £6/15. Mains 
types aro extra. 

L'POCII- 
-Send for the new descriptive 3Opp- booklet 

1V.S.4a. It's free. 
EPOCH. -Call for a comparative demonstration. 

E POCH RADIO MANUFACTURING Co., Ltd., 
Farringdon Av., E.0.4 (between Holborn and 

Ludgate Circus). 'Phone : Central 1971 (3 lines). 
[2472 

Advertisements for " The Wireless TT'orld " are only accepted from firms we 

The Music Lover's 
Choice for 

THE NEW YEAR- 

BAKER'S 
SUPER -POWER 
SPEAKER -THE- 

'BEST OF ALL 
ELECTRO- 

MAGNETS. 

Highly efficient and reproduces 
with a realism almost uncanny 
in its faithfulness 

BAKER'S 
MAKE THE 
BEST OF ALL 
PERMANENT 
MAGNET 
SPEAKERS, 

TOO. 
" Brilliant treble 
.. natural bass." 

Start the New Year well with a 
" Sound " Resolution 

v' 

40V.0-. 

AN- 

and write for new 
and enlarged 32 - 
page booklet on 

How to get Real- 
isticReproduction' 

IT IS FREE 
and yours for the 
asking. 

Rs s 
RADIO 

The Pioneer Manufacturers o/ 
Moving Coil Loud Speakers. 

OFFICES: 
89 SELHURST ROAD, S. NORWOOD, S.E.25. 

WORKS & DEMONSTRATION ROOM : 

42 CHERRY ORCHARD ROAD, E. CROYDON, 

believe to be thorouehly reliable. 

www.americanradiohistory.com

www.americanradiohistory.com
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£44 IVERSAL" 
SUPER 

Solid Aluminium 
ease, Fine Black C 

enamelled. t` 

Post 

MICROPHONE 
IN USE IN ALL PARTS OF THE 

(as far afield as Russia and China 
for any or all of the following purposes: 
DETE' TA PHONE,DE AF AID, PULPIT MICROPHONE, 
LOUD -SPEAKING TELEPHONE, ANNOUNCEMENTS 
THROUGH LOUD -SPEAKER (with or without 
Amplifier), WIRELESS TRANSMISSION 
Amateurs on Sbort Waves), Electric SOUND 
TION, FOG COMPASS for ships at sea, BABY 
or INVALID CALL from Bedroom through 
speaker (with or WITHOUT Valve Amplifier, 
Loud-sneaker of Wireless Set if desired), 
AMPLIFIER, MECHANICAL EFFECTS by Sound, 
opening Garage Door by sounding hooter of 
ing on lights by blowing a whistle, etc., EXPERIMENTS. 
A NEW INSTRUMENT, BRITISH MADE THROUGHOUT, 
vast improvement over all other types ; will take 
words from a distance of several yards, also strongly 
transmit speech and music over a distance through 

or Headphone.. 
NO OTHER MICROPHONE OF EQUAL SENSITIVENESS 

KNOWN 
Each Instrument finely black- enamelled and fitted 
silk connecting cord. 
SPECIAL MICROPHONE TRANSFORMER for connecting 
Microphone to Radio Headphones, Loud -speaker. Valve 
Amplifier. or Wireless Set 

SMALL 10 OHMS EARPIECE 
for use with Super- Microphone as a HIGHLY EFFICIENT 
AID. or Deteetaphone, etc. ; thin 3 -ft. silk connecting 
cord fitted. Ear -piece Fine Black enamelled 
Fell Directions for uro of Super -Microphone and 

connections supplied. 
Illustrated Lists of MODERN PUBLIC ADDRESS 

ANNOUNCERS' MICROPHONES free. 
FREDK. ADOLPH, Actual Maker, 27 FITZROY 

LONDON, W.1. Phone 

8'6 
Free. 

WORLD 
!) 

Valve 
(by leading 

DETEC- 
ALARM 

Distant Loud- 
or through 
CRYSTAL 

such as 
Car, switch- 

and at 
up whispered 

amplify and 
Loud -speaker 

with a 3 -ft. 

Super - 
6/_ V 
DEAF 
La /''' V 

Diaprams of 

and 

BT., 
: Mu+e,un 8329 

o DAYS' 
FREE TRIAL! 

t 

Pat. I_ 
:r +1i __ -- -- -- - - - -_ - 

i 

1 

. 

THE MAGNUM 1 

SHORT WAVE CONVERTOR 
enables you to enjoy Short Wave reception on your 
present set, if batteryoperated, without any alterations f 
or extras. Try It yourself, without obligation to purchase. 
Sent on to days' free trial against cash £3.15.0. I 
Full particulars with a list of leading Short Wave Stations 

L free on request. 
a The Band Pass Superketerodyne," "Band Pass Four," v "' Wireless World' Four," and all sets described in "Wireless r 

World" can be supplied as constructional kits, ready wired 
and tested, or car :s separately. Full range of lists free ' 
on request. 

BURNE -ZONES r 

AND COMPANY LIMITED, 
"Magnum" House, 296 Boro' High Street, London, &E1 ; 

Telephones ¡Sop e2h7 A 025& 
tIcotlirh dgents: ROSS C. WALLACE. 54. Gordon St., Glasgow. 0.1 t 

. 
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Loud -Speakers.- Contd. 
BAKERS'S SELIIURST RADIO 36 -page Booklet, "Sound Advice is Yours for the. Asking "; write now for new edition; see displayed advertisement on page 11. [0231 

BEAUTIFULLY Polished Oak Firescreen Land - 
speakers, Osmond unit, excellent tone; 35/ -.- Lunt, 41, Heatherdale Rd.. Moseley Hill, Liverpool. 

[2627 

SOUND 
SALES Specialise in Moving Voll Speaker 

Repairs. 
OUND SALES Supply Replacement Mains Trans- 

formers from 15/ -. 

SOUND 
SALES Convert D.C. and Battery -excited 

Speakers to A.C. 
SOUND SALES.-Amazing Christmas offer : Magna- 

vox Little Giant moving coil speakers, completo, 
In oak, mahogany, or walnut finish cabinet, also 
special gold or fancy cabinet, guaranteed free from 
box resonance, 6 -volt and 220v. D.C. models; £3/3; 
c.o.d. it required. 

SOUND 
SALES, Tremlett Grove, Highgate. 'Phone: 

Archway 3871. [2365 

REALISTIC 
SPEAKERS, wood diaphragm, ingenious 

construction, unrivalled results, true to Its 
name; chassis, 27/6, fit any unit; complete speakers. 
.£3/10 to £25; write for particulars, demonstrations 
daily.- Realistic Speakers, 72, Penton St., London, 
N.1. [2308 

CABINETS. 

ARTCRAFT 
Cabinets, illustrated list free; radio- 

grams, from 79/6; unbeatable value.- Artcralt 
Works, Grant Rd., Croydon. Established 1925. 
'Phone: 1981. , [1814 

DIGBY'S Cabinets -Table models in solid oak and 
mahogany; from 11/6 to 711 -, 

DIGBY'S Cabinets, fitted with Radios' or Resiston 
ebonite if required. 

DIGBY'S Cabinets.- Pedestal model, with separate 
battery components; from 56/- to £12. 

DIGBY'S Cabinets Made to Customer's Own Designs. 

DIGBY'S 
Cabinets. -Write for new 16 -page art cata- 

logue.-F. Digby, 9, The Oval, Hackney Rd., E.2. 
'Phone: Bishopsgate 6458. [0128 

KAY'SKAY'S 
Cabinets. -Exclusive practical modela in 
and radiogram cabinets, 50% cheaper than 

elsewhere, used and recommended by the most dis- 
tinguished and discriminating radio experts; a range 
of 60 designs to select from; illustrated price lists 
free, -H. Kay, Wireless Cabinet Manufacturer, Mount 
Pleasant Rd., London, N.17. 'Phone : Walthamstow 
1626. [1789 

GRAMOPHONES, PICKUPS, ETC. 
lop T.H. Electric Gramophone Motor. type Y1, form 

13, volts 100 -250, cycles D.C., 25 -60 A.C., unused; 
what offers 7- Armstrong, 55. Brown St.. Manchester. 

[2590 

VALVES, 
A MPLIFIER Valve. -II you require power you can- 

not do better than one of. these (or matched in 
lairs if required) 
FILAMENT Vota 6. plate volts 400 (maximum). 

grid bias 84 volts (approx.), impedance 800 ohms, 
mplification factor 3.8, mutual conductance 4.35 
.a. /volts; price now reduced to £5; see article " The 

Vireless World," 24th July, 1929, then send to North 
London Valve Co., Ltd., 221/2, Cazenove Rd., Stoke 
ewington, London, N.16. [0341 

COMPONENTS, ETC., FOR SALE. 
ELLING -LEE Panel Fittings are designed to give 

an expert finish to any home -constructed set; talogue post tree. -Belling and Lee, Ltd., Queensway 
orks, Ponders End, Middlesex. [0018 

COMPONENTS Lent on Hire. -Details from. Alex- 
ander Black, Wireless Doctor, 55, Ebnry St., 

.W.1. Sloane 1655. ' [0329 

DYLANITE Panel Covering, 30- 1,000th in. thick, 
high insulation value, now obtainable in white, 

ronze, mahogany (large and small grain); 3/- per 
q, ft.; send stamp for samples; trade enquiries in- 
ited.-Marsh and Wright, 5, Royal Arcade, Wey- 
south. [2387 

WIRELESS WORLD" Four, complete as specified, 
with valves and coils. £24; gramophone equip - 

lent and loud -speaker, £14/10 extra; other sets slip- 
lied to order; send particulars-Smith, 3, Park l'ar- 
de, Harlesden, N.W.10. [2594 

SCR E ENS PAREO COILS 
FOR THE 

BAND PASS 
SUPERHETERODYNE 
Complete set of Screening Boxes 17/6 
Complete set of Coils comprising 11.F. Coil, 
Filter Unit and Oscillator t61 - IT - 6 
SCREENS AND COILS FOR ALL CIRCUITS. 

METAL CABINETS A SPECIALITY. 
Direct from 

E. PAROUSSI, 
10, Featherstone Bldgs., High Holborn,w.c.1. 

'Phone: Chancery 7010. 

WIRES FOR WIRELESS 
As supplied to the Leading Tele- 
phone Apparatus Manufacturers. 
Flexible and Instrument Cords of 
all types. "Connectite" Wire. 

CONCORDIA ELECTRIC WIRE CO. Ltd., 
rent Mills, New Sawley, Nr. Nottingham. 

" UNIFLEX " A.C. 
ELIMINATOR KITS. 

30- Output 120 volt, 15 milliamps. filleule- Robusf.. 
Guaranteed 1 rear. Over 4,000 In use. Cheapest 
House in $ngland for Mains Transformers, etc. 

Lists free. Trade enquiries. 

Liverpool Radio Supplies, 64,- Myrtle St., Liverpool. 

THE RADIO WONDER OF THE YEAR 
IT TESTS EVERYTHING! 12/6 

'919A1 E 

BONA FIDE TRADERS' GUIDE. 

Send for our comprehensive Illustrated List. 
QUICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
PERSEUS MFG. CO LTD. (Dept. W.W.) 
BRANSTONE RD., BURTON-ON-TRENT 

SCREENING BOXES 
and metal cabinets, all sizes made to order, 
from best hard aluminium. Standard size 

screening boxes from stock. 
6 x 6 x 6I - - - price 4/- each. 
4i x 5 x 6 - - - price 3/6 each. 

W, H. PARKER, Sheetmetal Workers, 
Back Autumn Terrace, Leeds. - Tel. : 52859. 

TILTRACK 
Per.e. ST-EEL STORIES'sy.rrm, VEW Type Valve, screen and base, fit any valve 

holder, ventilated for A.C. valves and bushed, 
/6; extension rod for valve, 6d.; earthing cable, 
d.; complete set, 3/ -; coil screens, 2/9; choke 
Greene, 2/6; as specified in " Wireless World " cir- 
uits.-The Loud Speaker Co., Ltd., Palmer Works, 
'aimer St., Westminster, S.W.1. [1801 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. Afi 

For the Wireless Experimenter, Factory, 
Factor and Retailer, 

Full pal/jell/ors from Sole .Uannfacturcr and Patentee:- 
BERTRAM THOMAS, Street, Rolm., 
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Components, Etc., For Sale. -Contd. 
IVESTON 506 0 -300 m.a., 19/ -; Weston 506 0 -20, 

amp., 19/ -; Weston 506 0-10 volt., 19/ -; new, 
in original boxes; 70 -volt -,n.p. motor, 1,500 r.p.m., 
new, £4; 400 -volt 200 ma. generator, 1,500 r.p.m.. 
new, £5 /10; 12 -volt 10 amp. generator, new, £5/10; 
heavy duty L.T. choke for 12v. 8 amps., made by Rich 
and Bundy, £2; can be seen oy appointment. -L. Vin- 
cent, 51, Holmstall Av., Edgware. 12624 

FERRANTI Meter and Bulgin Valve Tester for Sale, 
stamp reply.-Win. Clarke, 49, Campbell Terrace. 

Hanley. - [2630 

PART Exchange. -See our advertisement under Re- 
-1- ceivers for Sale. -Scientific Development Co:, 57. 
Guildhall St., Preston. [0228 

MISCELLANEOUS. 
ALEXANDER BLACK, 

THE Original Wireless Doctor, will call (London 
and Home Counties) and cure your set. 

CONSULTATIONS 
by Appointment without Obliga- 

tion; sets installed, maintained and brought up 
to date; components and McMichael portable sets on 
hire; purity reproduction specialists. 55, Ebury St., Victoria, S.W.1. Sloane 165. 

[02577 

EASY Payments. -We supply, by easy- payments, 
components, accessories, and sets, any make; 10% 

down. balance spread over 11 months. -Scud list of 
requirements to London Radio Supply Co., 11, Oat 
Lane, London, E.C.2. [0337 

WIRELESS Notes. -A monthly service of informa- 
tion for all those who want the very best in 

wireless or gramophone reproduction; frank criticism 
of receivers and components; immediate postal help 
and advice in all difficulties; something new and 
unique; you must have it if you want to know the 
truth. -Full particulars free from Ernest IL Robinson, 
Langmead, l'irbright, Woking, Surrey. [1979 

COTT SESSIONS and Co., Great, Britain's Radio 
t doctors, officially appointed as wireless repairers 
by Radio Society of Great Britain and Wireless I,,;gue; fold set of every type repaired, rebuilt. 
modernised; send set for immediate quotation. 

SCOTT 
SESSIONS and Co. -New sets constructed 

with your or, our components, guaranteed finest 
workmanship; we specialise in " The Wireless World" 
circuits; remember we have satisfied customers 
throughout the British Isles and in three Continents; 
if you so desire, we will design and construct high 
grade apparatus to suit your especial circumstances 
for quality, range and selectivity. -Tel.: Tudor 5326. 
Muswell Hill, London, N.10. (0262 

" ENGINEERING Opportunities. " -In this unique 
book Prof. A. M. Low tells of the opportunities 

engineers of all descriptions are missing. Our book 
gives latest information on B.Sc., A.M.I.C.E., 
A.M.I.Mech.E., A.M.I.E.E A.M.I.A.E., G.P.O., 
Metric., C. and G., and all exams. We alone guaran- 
tee " NO PASS -NO FEE." Up -to -date Home Study 
Courses in all branches of Civil, Mech., Elec., Motor, 
Aero, Wire &ess, ar d talkie Engineering, Don't neglect 
this offer. Write for free copy now (state branch, 
post or exam.).- British Institute of Engineering Tech- 
nology, 87, Shakespeare House, 29, Oxford Street, 
London. [2502 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign. - 

Gee and Co. (II. T. P. Gee, Member R.S.G.B. 
and A.M.I.R..E.), 51 -52, Chancery Lane, London, 
W.C.2. 'Phone: Holborn 1525. [0001 

REPAIRS. 
SCOTT SESSIONS and Co., Great Britain's radio 

doctors; read advertisement under Miscellaneous 
column. [0263 

LOUD 
-SPEAKERS, headphones, cone units, any 

type, rewound, remagnetised and overhauled; 3/6 
post free; repairs guaranteed; 24 hours' service; terms 
to trade. -Walters, 1, Dunn's Terrace, Lower Comp- 
ton, Plymouth, [2622 

YOUR Transformer Repaired or Rewound Promptly; 
3/6, post free; repairs guaranteed 12 months. - 

James, 190, Bitterne Rd., Southampton. [2636 

EXCHANGE. 

WE Will Accept Your Surplus Apparatus (making 
you a high allowance) in part payment for any 

now apparatus; your enquiry will be dealt with 
promptly.- Bostock and Stonnill, 1, Westbourne Ter- 
race, $.E.23, [2608 

WANTED, 500,000 potentiometer, 3 type F Formo 
Densers. 150,000 ohms, 10,000 ohms resistances. 

Bi and 132 chokes. 4 mfd. 1,000v. and 2.2 mid. 1,000v., 
cheap; cash or exchange.- Jones, 33, Council St., Llan- 
dudno. [2635 

A7 Advertisements for " The 11'ireleSs 

-CLIX 
VALVEH OLDER 

is specified for 
" The Wireless World." 

GRAMOPHONE- 
AMPLIFIER 

No. 27. Pro. Pat. Reg. Design. 

The CLIX VALVEHOLDER 

Built for 
Efficiency 

Not for Appearance 
Modern valves do not require sprung 
valveholders. Because of the Resilient 
Sockets used in the Clix Valveholder, it 
is the only one giving perfect contact 
with SOLID as well as all other types 
of valve pins. Usual H.F losses entirely 
eliminated. Sockets air dielectrically 
insulated and self -aligning. Impossible 
to blow valves. 

Type B for baseboard mounting : -- 
4-Pin Model, with screw terminals .. 10d. 
4-Pin Model, without screw terminals .. 8d. 
5 -Pin Model, with screw terminals . 1/- 
5 -Pin Model, without screw terminals .. 9d. 

CLIX ANODE CONNECTOR 
is specified for 

" THE WIRELESS WORLD " FOUR 
(Battery Model). 

No. 6. Pro. Pat. Reg. 

A certain and safe push -pull contact for Screen - 
Grid or Pentode Valves. Solid Pin Tag is 
permanently fixed to valve terminal. Resilient 
socket entirely insulated. Impossible to short 
anywhere. Black insulator. Engraved. D. 

Price 

THERE ARE 27 DIFFERENT 
CLIX FITMENTS FOR PERFECT - 

CONTACT. FOLDER ON REQUEST. 

LECTRO LINX, LTD., 
254, Vauxhall Bridge Rd., S.W.1 

World" are only accebted 1 i.t firms 

WANTED. 
TIIREE' or Four Stage Gramophone Amplifier for 

230 -volt A.C. Mains- Operation; state particulars 
a'nd lowest price .- Nixon and 'Cobbett,.:Wakefield Rd., 
Horbury. [2632 

W4NTED, 0.111.M.4, -sunder £8 ; . 66R. and cone 
chassis, under 351 -; 15, Oldham's L.ILT.L. units, 

under 70 / -. -C.. 'Goldsworthy 185, Mitcham Lane, 
S.W.16. [2625 

SITUATIONS VACANT. 

T ESTERS and Charge Hands Wanted Immediately, 
must be thoroughly conversant with screened 

grid work;. write or call. -The Plessey Co., Ltd.,_ Vicar- 
age. Lane, Ilford. [2603 

SITUATIONS WANTED. - 

YOUNG Man (19), keen, adaptable, first class 
P.M.G. July last, secondary éducation, seeks posi- 

tiqqu test or lab. assistant. -Box 8481, c/o Tie (Viceless 
World. (2631 

BUSINESSES & PROPERTY FOR SALE, 
TO BE LET, OR WANTED. 

ELECTRICAL 
and Radio 'Business for Sale at 

valuation price; £1,500-Apply Fogg, 
Tatlow and Co., Chartered Accountants, Llandudno. 

[2602 

-BOOKS, INSTRUCTION, ETC. - 

FREE; Inventor's-Guide on Patents. -T, A. A., 253, 
(W), Gray's Inn Rd., London, W.C.1. [1888 

"WIRELESS MANUAL" (1930 edition). By Cap- 
tain J. Frost. -A popular, practical, non - 

technical guide to choice of set, installation, use and 
maintenance;' learn how to secure perfect reception. - 
Illustrated, 5/- -net, from a bookseller, tir Pitman's, 
Parker St., Kingsway, W.C.2. [1145 

WIRELESS AS A CAREER. 
FULL TRAINING FOR POSTMASTER 
GENERAL'S CERTIFICATE AND 
STATION ENGINEER'S WORK. 
Complete. Marconi equipment including 
Auto-alarm. Modern laboratories. Low 
Fees. Prospectus free. Apply: 

TECHN ICAL COLLEGE, PARK ST., HULL. 

"SWAMPED 
OUT 

WITH REPLIES!" 
A reader's experience, after adver- 
tising in the Miscellaneous Columns 
of "The Wireless World." 

"I was delighted 
with the result of my 
last advertisement 
in `The Wireless 
World,' being 
swamped out with 
replies." 

1V.W.84 

F. G. Hall, 
3, Ashbourne Avenue, 

Bridlington, 
Yorkshire, 

we believe to be thoroughly y reliable. 

www.americanradiohistory.com

www.americanradiohistory.com


'ERTISEMENTS. THE WIRELESS WORLD 

INDEX TO ADVERTISEMENTS. 
PAGE álph, Fredk. 12 

Apollo Gramophone Co., Ltd. 
Appleby,. E. Hetherington 9 Autontatio Coil- Winder & Electrical Equip- 

ment Co., Ltd. 
Baker's "Se /hurst " Radio 1 
B. & J. Wireless Co. 14 
Bel -Canto Radio, Ltd. 10 Belling -Lee, Ltd. 
Benjamin Electric Co., Ltd. 14 Bird, Sydney S., & Sons Ltd. 5 British Blue Spot Co Ltd Cover ii. British Thomson -Houston Co., Ltd. 4 Burne -JOnes & Co.. Ltd. (Magnum) 12 
Clarion Radio Co. 
Clarke, H., & Co. (Mcr.), Ltd. . 

Cole, E. Y., Ltd, Cover i. 
Colvern Ltd. Cover i. 

Concordia Elect. Wire Co., Ltd. 12 
Cosset., A. C., Ltd. 7 
Darwins, Ltd. 14 
Digby, F. 
Dnbilier Condenser Co. (1925), Ltd. 6 
'Eàstick, J. J., & Sons 11 Edison Swan Electric Co., Ltd. 3 
Electradix Radios 14 
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PACE 
2 Partridge & Mee, Ltd. Perseus Mani. Co., Ltd. 14 

Pifco 
Pertrix, Ltd. 

10 Players 
Portsmouth Municipal College Ready Radio 
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Supply 
WorksC, 

o. 
Ltd. 

R.I., Ltd. 
13 Rothermel Corporation, Ltd. (Centrelab) Cover iii. Scientific Supply Stores 

Selectors, Ltd. 
Standard Battery Co. Star Engineering 
Stratton & Co., Ltd. .... Tannoy Products 

12 Telegraph Condenser Co., Ltd Wire Co. mt s, .... 5 'Pelson Electric Co., Ltd. 30 Thomas, Bertram 
Transformer Repair Co 

6 Undy 
Vandervell, C. A. 

Signal 
ver. iii. 11 Westinghouse Brake & Saxby Sil Co., Co.Ltd. 12 Cover iv. 12 Wilkins & Wright. Ltd. Cover f. 

Electrical Reproducers, Ltd. Electrocet Radio Co. 
Epoch Radio Mani. Co. 
Exact Manfg. Co. 
Gambrel! Radio, Ltd. 
Garnett, Whiteley & Co., Ltd. 
General Electric Co., Ltd. 
Coodmans 
Gripso Co: . 

Heayberd, F. C., & Co. 
Hull Technical College 
Impex Electri-..1, Ltd. Junit Manfg. Co., Ltd. 
Lanchester Laboratories, Ltd. 
Lectro -Linx, Ltd. 
Limit Radio. Ltd. 
Lisenin Wireless Co. 
Liverpool Radio Supplies 
London Electric W' & Smith's, Ltd. Londona, Ltd. 
Marconiplione Co., Ltd. 
M -L Magneto Synd., Ltd. 
Mullard Wireless Service Co., Ltd. Oxford Camera and Gramophone Co., Ltd.: Parker, W. H. 
Paroussi, E. 
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EPOCH 
MOVING COIL 

SPEAKERS 

Permanent Magnet & Energised. 

The WORLD'S BEST. 
Advt. of Epoch Radio Nanal. Co., Farringdon Avenue, E.C. 

tr 

WIRELESS TRAINING 
PORTSMOUTH MUNICIPAL COLLEGE 
ELECTRICAL ENGINEERING DEPARTMENT 

RADIOTELEGRAPHY SECTION. 

r. Regular one and two year full -time Day 
Courses for Operators and intending Operators 
respectively. 

2. Intensive Courses enabling Operators to 
qualify for the First Class P.M.G. Certificate: 

(a) January 6th -April 1st. 
(b) April 14th -July 17th. 

The establishment of Courses (a) and (b) is subject 
to sufficient candidates enrolling. Particulars on 
application to the Principal. Persons desirous of 
joining one of the Intensive Courses should apply 

without delay. 

CLEARERTONE 
In this, the leader among British valve - 

holders, the whole platform supporting the 

valve is sprung. The springing is sensitiJe 

enough to damp out vibration and 
"p any 

and yet dead beat enough to 

possibility oi ho t chanical resonance. 

A good j 

lPrile for Catalogue No. 1142. 

TTRRIC AL dd.., 

Tariff Road, Tottenham. N.17. 

7ottenlmm 1500. 

HAVE YOU HAD OUR 
NEW GREEN LIST? 

Saves you Pounds! 
Crammed with illustrations and details 
of all sorts of fascinating and useful gear, 

at very reasonable prices. 
RADIO ELECTRICAL 
SCIENTIFIC INSTRUMENTS 
MOTORS GENERATORS 
Just send a stamped envelope. 

ELECTRADIX RADIOS, 
218, Upper Thames Street, E.C.4. 
City oi9i. Electradix, Cent, London. 

"WIRELESS WORLD " 
FOUR. 

Coil Screens - - 3/- each. 
Valve Screens - - 2/9 each. 
(with special ventilation holes and insulated top.) 

Approved by "The Wireless World." 
Send particular, of your requirements for 

MAINS,TRANSFORMERS & CHOKES 

Unrivalled for all 
WIRELESS & ELECTRICAL Purposes. 

Write to Magnet Dept. 
for Latest Booklet. 

DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD, 
London Office: 8o, Bishopsgate, E.C.2. 

Mention of "The Wireless World." when 

ATHELSTANE MEWS, N.4. 
Are 1(.95 

,..v................ any.. 

...n........v..a.....,, 

S 

1 CHARTS A SER IES OF 
j 

i Providing most of the essential Data required in 
receiver design 

i By R. T. BEATTY, M.A., B.E., D.Sc. 
i All keen amateurs will appreciate this book. 1 

PRICE 4/6 net BY POST 4/10 Ì 
From all leading booksellers, or direct from the Publishers. 
Published from the offices of " THE WIRELESS WORLD" 
DORSET HOUSE, TUDOR STREET, LONDON, E.C.4 r. 10.1..11.... 

w.w.93. 

writing to advertisers, will ensure prompt attention. AS 
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Built like 
Car Batteries 

'4410 t3.1..110î.t°Ii.1- 

The latest, safest best 
H.T. RADIO ACCUMULATORS 

How many H.T. batteries have you discarded long before they have given their 
whole life, because they starve your valves and give disappointing results ? The 
installation of C.A.V. rechargeable H.T. Accumulators will alter all that. 
They are constant throughout the charge, cost little to recharge. and last for years. 

They are the safest and purest form of H.T. supply; with no fear of a dangerous 
shock, and they operate with a total absence of noise, hum and crackling as a 
background to your broadcast. 

Let C.A.V. give you purer. better and cheaper radio. 

Radio Battery Catalogue No.114:will 
gladly be forwarded upon application. 

M105 10-Volts 
10,1100 12/ Milliamps 

M103 10-Volts 
5,000 
Milliamps .ÑtP4 6'3 MI01 10 -Volts 

2,500 
Milliamps 

M503 60 -volt, 5,000 Milliamps 2 -5 -0 Group in Crate. Prikc G J 

When it's 
a Question 
of Control 
Specify 

n1!'a1 
Centralab Potentiometer 
type Volume Controls are 
used as standard equipment 
by the leading radio set 
manufacturers throughout 
the world. The Centralab 
sliding shoe contact de- 
finitely ensures noiseless 
and perfectly smooth con- 
trol from a whisper to 
maximum volume. When 
it's a question of control, 
you cannot go wrong if 
you specify Centralab. 
Write for the Centralab 

Catalogue -it's Free. 

"rYPE RESISTANCE 
P.109 o-200 ohms. 
P.110 0-400 
P.III 0-2,000 
P.II2 o-I0,00o 
P.o5o 0-50,000 
P.Ioo o-Ioo,000 
M.25o 0-250,000 
M.5oo o-500,000 
ALL MODELS 10/6 

THE ROTHERMEL CORPORATION LTD., 
24, Maddox Street, London, W.I. 

'Phone: MAYFAIR 0578/9. 

Continental Sales Office : 27, QUAI DU COMMERCE, BRUSSELS, BELGIUM. 

Advertisements for " The Wireless World" are 

Jmoksammestser 

DO YOU SEE 
THE POINT 
AND 

NOTE 
HOW 

IT FITS 

The patented LISENIN 
Wander Plug illustrated is 
designed to overcome all 
H.T. battery troubles. It is con- 
structed to allow for the annoying 
variations found in battery sockets of all 
makes. Having a two point contact it 
effectually overcomes all wobble troubles and it 
will not jolt out. Of course it embodies the well - 
known and ever popular LISENIN PATENTED 
POSITIVE CONE GRIP. 
Supplied in seven colours -red, black, green. blue, mahoganite, yellow and white. 

PRICE 2d. each. 

POSITIVE GRIP POSITIVE GRIP POSITIVE GRIP 
Plugs and Sockets, Spade Ends, Pin Ends, 

dd. each. 3d. each. 2d. each. 

STOCKED BY ALL RADIO DEALERS. Refuse substitutes. 

Sole Manufacturers and Patentees : 

The LISENIN WIRELESS Co., 
Slough - - Bucks. 

only accepted from firms we believe to be thoroughly reliable. 
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If you are buying 
an A.C. mains receiver 

a battery eliminator 
or a battery charger 

be sure that it incorporates a 

METAL RECTIFIER 
This Rectifier affords by tar the most convenient, 
reliable and economical means of rectification yet 
discovered. It is all metal, containing no moving 
parts, valves or chemicals, so that there is 
nothing to wear out or require periodical attention. 
It is significant that most of the foremost mains 
sets makers are fitting the Westinghouse 
Rectifier as standard. 

Prices are from 15, -. 
Cut out the coupon below and mail it to the 
Westinghouse Brake and Saxby Signal Co. Ltd., 
together with 3d. in stamps. You will receive 
by return of post a forty -page booklet, " The All 
Metal Way, 1931," containing full information 
concerning the rectifiers and their uses, together 
with circuits and prices of each type. 

CUT OUT THE COUPON 

The WESTINGHOUSE BRAKE 
& SAXBY SIGNAL CO. LTD., 

82, YORK ROAD, 
KING'S CROSS, 
LONDON, N.1. 

WESTINGHOUSE BRAKE & SAXBY SIGNAL Co. Ltd., 
82, YORK ROAD, KING'S CROSS, LONDON, N.1. 

Please send me, without obligation of any kind, your 
40 -page booklet, The All Metal Way, 1931." I enclose 
3d. in stamps. 
PLEASE WRITE IN BLOCK LETTERS. 

NAME 

ADDRESS 

W.W. 3102/3o 

Printed for the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor Street, Loudon, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.I. 
rolonlal and Foreign Agents 

GNrraD 8rerrm -The International News Co., 131, Varlck Street, New York. FRANCE -W, H. Smith & Son, 291, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris. 
Mums-W.11. Smith & Bon, 78, Marche aux Herbes, Brussels. INDIA -A. H. Wheeler & Co., Bombay, Allahabed and Calcutta. Bourn AFRICA- Central Nevi Agency, Ltd. 

AUSTRALIA -Gordon & Goteh, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Qneen.laId), Adelaide (S.A.), Perth (W.A.), und Launceston (Tasmania). 
CANAD4 -The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifvs, Hamilton ; Gordon & Gotch, Ltd., Toronto ; Imperial News Co., 
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